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Inappropriate cleaning and coating treatments are a major cause of damage to 
historic masonry buildings. While either or both treatments may be appropriate in some 
cases, they can be very destructive to historic masonry if they are not selected carefully. 
Historic masonry, as considered here, includes stone, brick, architectural terra cotta, 
cast stone, concrete and concrete block. It is frequently cleaned because cleaning is 
equated with improvement. Cleaning may sometimes be followed by the application of a 
water-repellent coating. However, unless these procedures are carried out under the 
guidance and supervision of an architectural conservator, they may result in irrevocable 
damage to the historic resource. 
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The purpose of this Brief is to provide information on the 
variety of cleaning methods and materials that are 
available for use on the exterior of historic masonry 
buildings, and to provide guidance in selecting the most 
appropriate method or combination of methods. The 
difference between water-repellent coatings and waterproof 
coatings is explained, and the purpose of each, the 
suitability of their application to historic masonry buildings, 
and the possible consequences of their inappropriate use 
are discussed. 
The Brief is intended to help develop sensitivity to the 
qualities of historic masonry that makes it so special, and 
to assist historic building owners and property managers in 
working cooperatively with architects, architectural 
conservators, and contractors. Although specifically 
intended for historic buildings, the information is applicable 

to all masonry buildings. This publication updates and expandsPreservation Briefs 1: The 
Cleaning and Waterproof Coating of Masonry Buildings. The Brief is not meant to be a 
cleaning manual or a guide for preparing specifications. Rather, it provides general 
information to raise awareness of the many factors involved in selecting cleaning and 
water-repellent treatments for historic masonry buildings. 

 

Preparing for a Cleaning Project 

Reasons for cleaning. First, it is important to determine whether it is appropriate to 
clean the masonry. The objective of cleaning a historic masonry building must be 
considered carefully before arriving at a decision to clean. There are several major 
reasons for cleaning a historic masonry building: improve the appearance of the 
building by removing unattractive dirt or soiling materials, or non-historic paint from 
the masonry; retard deterioration by removing soiling materials that may be 
damaging the masonry; or provide a clean surface to accurately match repointing 
mortars or patching compounds, or to conduct a condition survey of the masonry. 
Identify what is to be removed. The general nature and source of dirt or soiling 
material on a building must be identified to remove it in the gentlest means possible--
that is, in the most effective, yet least harmful, manner. Soot and smoke, for example, 
require a different cleaning agent to remove than oil stains or metallic stains. Other 
common cleaning problems include biological growth such as mold or mildew, and 
organic matter such as the tendrils left on masonry after removal of ivy. 
Consider the historic appearance of the building. If the proposed cleaning is to 
remove paint, it is important in each case to learn whether or not unpainted masonry is 
historically appropriate. And, it is necessary to consider why the building was painted. 
Was it to cover bad repointing or unmatched repairs? Was the building painted to 
protect soft brick or to conceal deteriorating stone? Or, was painted masonry simply a 
fashionable treatment in a particular historic period? Many buildings were painted at the 
time of construction or shortly thereafter; retention of the paint, therefore, may be more 
appropriate historically than removing it. And, if the building appears to have been 
painted for a long time, it is also important to think about whether the paint is part of 
the character of the historic building and if it has acquired significance over time. 
Consider the practicalities of cleaning or paint removal. Some gypsum or sulfate 
crusts may have become integral with the stone and, if cleaning could result in removing 
some of the stone surface, it may be preferable not to clean. Even where unpainted 

Ninety years of accumulated 
dirt and pollutants are being 
removed from this historic 
theater using an appropriate 
chemical cleaner, applied in 
stages. Photo: Richard 
Wagner, AIA. 
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masonry is appropriate, the retention of the paint may be more practical than removal in 
terms of long range preservation of the masonry. In some cases, however, removal of 
the paint may be desirable. For example, the old paint layers may have built up to such 
an extent that removal is necessary to ensure a sound surface to which the new paint 
will adhere. 
Study the masonry. Although not always necessary, in some instances it can be 
beneficial to have the coating or paint type, color, and layering on the masonry 
researched before attempting its removal. Analysis of the nature of the soiling or of the 
paint to be removed from the masonry, as well as guidance on the appropriate cleaning 
method, may be provided by professional consultants, including architectural 
conservators, conservation scientists, and preservation architects. The State Historic 
Preservation Office (SHPO), local historic district commissions, architectural review 
boards, and preservation-oriented websites may also be able to supply useful 
information on masonry cleaning techniques. 

 

Understanding the Building Materials 

The construction of the building must be considered when 
developing a cleaning program because inappropriate cleaning 
can have a deleterious effect on the masonry as well as on 
other building materials. The masonry material or materials 
must be correctly identified. It is sometimes difficult to 
distinguish one type of stone from another; for example, 
certain sandstones can be easily confused with limestones. Or, 
what appears to be natural stone may not be stone at all, but 
cast stone or concrete. Historically, cast stone and architectural 
terra cotta were frequently used in combination with natural 
stone, especially for trim elements or on upper stories of a 
building where, from a distance, these substitute materials 
looked like real stone. Other features on historic buildings that 
appear to be stone, such as decorative cornices, entablatures 
and window hoods, may not even be masonry, but metal. 
Identify prior treatments. Previous treatments of the 
building and its surroundings should be researched and building 
maintenance records should be obtained, if available. 
Sometimes if streaked or spotty areas do not seem to get cleaner following an initial 
cleaning, closer inspection and analysis may be warranted. The discoloration may turn 
out not to be dirt but the remnant of a water-repellent coating applied long ago which 
has darkened the surface of the masonry over time. Successful removal may require 
testing several cleaning agents to find something that will dissolve and remove the 
coating. Complete removal may not always be possible. Repairs may have been stained 
to match a dirty building, and cleaning may make these differences apparent. De-icing 
salts used near the building that have dissolved can migrate into the masonry. Cleaning 
may draw the salts to the surface, where they will appear as efflorescence (a powdery, 
white substance), which may require a second treatment to be removed. Allowances for 
dealing with such unknown factors, any of which can be a potential problem, should be 
included when investigating cleaning methods and materials. Just as more than one kind 
of masonry on a historic building may necessitate multiple cleaning approaches, 
unknown conditions that are encountered may also require additional cleaning 
treatments.  

 
The decorative trim on this 
brick builing is 
architectural terra-cotta 
intended to simulate the 
limestone foundation. 
Photo: NPS files. 
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Choose the appropriate cleaner. The importance of 
testing cleaning methods and materials cannot be over 
emphasized. Applying the wrong cleaning agents to 
historic masonry can have disastrous results. Acidic 
cleaners can be extremely damaging to acid-sensitive 
stones, such as marble and limestone, resulting in 
etching and dissolution of these stones. Other kinds of 
masonry can also be damaged by incompatible cleaning 
agents, or even by cleaning agents that are usually 
compatible. There are also numerous kinds of 
sandstone, each with a considerably different geological 
composition. While an acid-based cleaner may be safely 
used on some sandstones, others are acid-sensitive and 
can be severely etched or dissolved by an acid cleaner. 
Some sandstones contain water-soluble minerals and 

can be eroded by water cleaning. And, even if the stone type is correctly identified, 
stones, as well as some bricks, may contain unexpected impurities, such as iron 
particles, that may react negatively with a particular cleaning agent and result in 
staining. Thorough understanding of the physical and chemical properties of the 
masonry will help avoid the inadvertent selection of damaging cleaning agents. 
Other building materials also may be affected by the cleaning process. Some chemicals, 
for example, may have a corrosive effect on paint or glass. The portions of building 
elements most vulnerable to deterioration may not be visible, such as embedded ends of 
iron window bars. Other totally unseen items, such as iron cramps or ties which hold the 
masonry to the structural frame, also may be subject to corrosion from the use of 
chemicals or even from plain water. The only way to prevent problems in these cases is 
to study the building construction in detail and evaluate proposed cleaning methods with 
this information in mind. However, due to the very likely possibility of encountering 
unknown factors, any cleaning project involving historic masonry should be viewed as 
unique to that particular building. 

 

Cleaning Methods and Materials 

Masonry cleaning methods generally are divided into three major groups: water, 
chemical, and abrasive. Water methods soften the dirt or soiling material and rinse the 
deposits from the masonry surface. Chemical cleaners react with dirt, soiling material or 
paint to effect their removal, after which the cleaning effluent is rinsed off the masonry 
surface with water. Abrasive methods include blasting with grit, and the use of grinders 
and sanding discs, all of which mechanically remove the dirt, soiling material or paint 
(and, usually, some of the masonry surface). Abrasive cleaning is also often followed 
with a water rinse. Laser cleaning, although not discussed here in detail, is another 
technique that is used sometimes by conservators to clean small areas of historic 
masonry. It can be quite effective for cleaning limited areas, but it is expensive and 
generally not practical for most historic masonry cleaning projects. 
Although it may seem contrary to common sense, masonry cleaning projects should be 
carried out starting at the bottom and proceeding to the top of the building always 
keeping all surfaces wet below the area being cleaned. The rationale for this approach is 
based on the principle that dirty water or cleaning effluent dripping from cleaning in 
progress above will leave streaks on a dirty surface but will not streak a clean surface as 
long as it is kept wet and rinsed frequently. 

 
Any cleaning method should be 
tested before using it on historic 
masonry. Photo: NPS files. 
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Water Cleaning 

Water cleaning methods are generally the gentlest means possible, and they can be 
used safely to remove dirt from all types of historic masonry.* There are essentially four 
kinds of water-based methods: soaking; pressure water washing; water washing 
supplemented with non-ionic detergent; and steam, or hot-pressurized water cleaning. 
Once water cleaning has been completed, it is often necessary to follow up with a water 
rinse to wash off the loosened soiling material from the masonry. 
____________  
* Water cleaning methods may not be appropriate to use on some badly deteriorated masonry because water may 
exacerbate the deterioration, or on gypsum or alabaster, which are very soluble in water. 
Soaking. Prolonged spraying or misting with water is particularly effective for cleaning 
limestone and marble. It is also a good method for removing heavy accumulations of 
soot, sulfate crusts or gypsum crusts that tend to form in protected areas of a building 
not regularly washed by rain. Water is distributed to lengths of punctured hose or pipe 
with non-ferrous fittings hung from moveable scaffolding or a swing stage that 
continuously mists the surface of the masonry with a very fine spray. A timed on-off 
spray is another approach to using this cleaning technique. After one area has been 
cleaned, the apparatus is moved on to another. Soaking is often used in combination 
with water washing and is also followed by a final water rinse. Soaking is a very slow 
method--it may take several days or a week--but it is a very gentle method to use on 
historic masonry. 
Water Washing. Washing with low-pressure or 
medium-pressure water is probably one of the 
most commonly used methods for removing dirt 
or other pollutant soiling from historic masonry 
buildings. Starting with a very low pressure (100 
psi or below), even using a garden hose, and 
progressing as needed to slightly higher 
pressure--generally no higher than 300-400 psi-
-is always the recommended way to begin. 
Scrubbing with natural bristle or synthetic bristle 
brushes--never metal which can abrade the 
surface and leave metal particles that can stain 
the masonry--can help in cleaning areas of the 
masonry that are especially dirty. 
Water Washing with Detergents. Non-ionic 
detergents--which are not the same as soaps--
are synthetic organic compounds that are especially effective in removing oily soil. 
(Examples of some of the numerous proprietary non-ionic detergents include Igepal by 
GAF, Tergitol by Union Carbide and Triton by Rohm & Haas.) Thus, the addition of a 
non-ionic detergent, or surfactant, to a low- or medium-pressure water wash can be a 
useful aid in the cleaning process. (A non-ionic detergent, unlike most household 
detergents, does not leave a solid, visible residue on the masonry.) Adding a non-ionic 
detergent and scrubbing with a natural bristle or synthetic bristle brush can facilitate 
cleaning textured or intricately carved masonry. This should be followed with a final 
water rinse. 
Steam/Hot-Pressurized Water Cleaning. Steam cleaning is actually low-pressure hot 
water washing because the steam condenses almost immediately upon leaving the hose. 
This is a gentle and effective method for cleaning stone and particularly for acid-
sensitive stones. Steam can be especially useful in removing built-up soiling deposits 

 
Low-to-medium-pressure steam (hot-
pressurized water washing) is a gentle 
method of softening heavy soiling deposits 
and cleaning historic marble. Photo: NPS 
files. 
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and dried-up plant materials, such as ivy disks and tendrils. It can also be an efficient 
means of cleaning carved stone details and, because it does not generate a lot of liquid 
water, it can sometimes be appropriate to use for cleaning interior masonry. 
Potential hazards of water cleaning. Despite the fact that water-based methods are 
generally the most gentle, even they can be damaging to historic masonry. Before 
beginning a water cleaning project, it is important to make sure that all mortar joints are 
sound and that the building is watertight. Otherwise water can seep through the walls to 
the interior, resulting in rusting metal anchors and stained and ruined plaster. 
Some water supplies may contain traces of iron and copper which may cause masonry to 
discolor. Adding a chelating or complexing agent to the water, such as EDTA (ethylene 
diamine tetra-acetic acid), which inactivates other metallic ions, as well as softens 
minerals and water hardness, will help prevent staining on light-colored masonry. 
Any cleaning method involving water should never be done in cold weather or if there is 
any likelihood of frost or freezing because water within the masonry can freeze, causing 
spalling and cracking. Since a masonry wall may take over a week to dry after cleaning, 
no water cleaning should be permitted for several days prior to the first average frost 
date, or even earlier if local forecasts predict cold weather. 
Most important of all, it is imperative to be aware that using water at too high a 
pressure, a practice common to "power washing" and "water blasting", is very abrasive 
and can easily etch marble and other soft stones, as well as some types of brick. In 
addition, the distance of the nozzle from the masonry surface and the type of nozzle, as 
well as gallons per minute (gpm), are also important variables in a water cleaning 
process that can have a significant impact on the outcome of the project. This is why it 
is imperative that the cleaning be closely monitored to ensure that the cleaning 
operators do not raise the pressure or bring the nozzle too close to the masonry in an 
effort to "speed up" the process. The appearance of grains of stone or sand in the 
cleaning effluent on the ground is an indication that the water pressure may be too high. 

Chemical Cleaning 

Chemical cleaners, generally in the form of proprietary products, are another material 
frequently used to clean historic masonry. They can remove dirt, as well as paint and 
other coatings, metallic and plant stains, and graffiti. Chemical cleaners used to remove 
dirt and soiling include acids, alkalies and organic compounds. Acidic cleaners, of 
course, should not be used on masonry that is acid sensitive. Paint removers 
arealkaline, based on organic solvents or other chemicals. 

Chemical Cleaners to Remove Dirt 

Both alkaline and acidic cleaning treatments include the use of water. Both cleaners are 
also likely to contain surfactants (wetting agents), that facilitate the chemical reaction 
that removes the dirt. Generally, the masonry is wet first for both types of cleaners, 
then the chemical cleaner is sprayed on at very low pressure or brushed onto the 
surface. The cleaner is left to dwell on the masonry for an amount of time recommended 
by the product manufacturer or, preferably, determined by testing, and rinsed off with a 
low- or moderate-pressure cold, or sometimes hot, water wash. 
More than one application of the cleaner may be necessary, and it is always a good 
practice to test the product manufacturer’s recommendations concerning dilution rates 
and dwell times. Because each cleaning situation is unique, dilution rates and dwell 
times can vary considerably. The masonry surface may be scrubbed lightly with natural 
or synthetic bristle brushes prior to rinsing. After rinsing, pH strips should be applied to 
the surface to ensure that the masonry has been neutralized completely. 
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Acidic Cleaners. Acid-based cleaning products may be used on non-acid sensitive 
masonry, which generally includes: granite, most sandstones, slate, unglazed brick and 
unglazed architectural terra cotta, cast stone and concrete. Most commercial acidic 
cleaners are composed primarily of hydrofluoric acid, and often include some phosphoric 
acid to prevent rust-like stains from developing on the masonry after the cleaning. Acid 
cleaners are applied to the pre-wet masonry which should be kept wet while the acid is 
allowed to "work", and then removed with a water wash. 
Alkaline Cleaners. Alkaline cleaners should be used on acid-sensitive masonry, 
including: limestone, polished and unpolished marble, calcareous sandstone, glazed 
brick and glazed architectural terra cotta, and polished granite. (Alkaline cleaners may 
also be used sometimes on masonry materials that are not acid sensitive--after testing, 
of course--but they may not be as effective as they are on acid-sensitive masonry.) 
Alkaline cleaning products consist primarily of two ingredients: a non-ionic detergent or 
surfactant; and an alkali, such as potassium hydroxide or ammonium hydroxide. Like 
acidic cleaners, alkaline products are usually applied to pre-wet masonry, allowed to 
dwell, and then rinsed off with water. (Longer dwell times may be necessary with 
alkaline cleaners than with acidic cleaners.) Two additional steps are required to remove 
alkaline cleaners after the initial rinse. First the masonry is given a slightly acidic wash--
often with acetic acid--to neutralize it, and then it is rinsed again with water. 

Chemical Cleaners to Remove Paint and Other Coatings, Stains 
and Graffiti 

Removing paint and some other coatings, stains and graffiti can best be accomplished 
with alkaline paint removers, organic solvent paint removers, or other cleaning 
compounds. The removal of layers of paint from a masonry surface usually involves 
applying the remover either by brush, roller or spraying, followed by a thorough water 
wash. As with any chemical cleaning, the manufacturer’s recommendations regarding 
application procedures should always be tested before beginning work. 
Alkaline Paint Removers. These are usually of much the same composition as other 
alkaline cleaners, containing potassium or ammonium hydroxide, or trisodium 
phosphate. They are used to remove oil, latex and acrylic paints, and are effective for 
removing multiple layers of paint. Alkaline cleaners may also remove some acrylic 
water-repellent coatings. As with other alkaline cleaners, both an acidic neutralizing 
wash and a final water rinse are generally required following the use of alkaline paint 
removers. 
Organic Solvent Paint Removers. The formulation of organic solvent paint removers 
varies and may include a combination of solvents, including methylene chloride, 
methanol, acetone, xylene and toluene. 
Other Paint Removers and Cleaners. Other cleaning compounds that can be used to 
remove paint and some painted graffiti from historic masonry include paint removers 
based on N-methyl-2-pyrrolidone (NMP), or on petroleum-based compounds. Removing 
stains, whether they are industrial (smoke, soot, grease or tar), metallic (iron or 
copper), or biological (plant and fungal) in origin, depends on carefully matching the 
type of remover to the type of stain. Successful removal of stains from historic masonry 
often requires the application of a number of different removers before the right one is 
found. The removal of layers of paint from a masonry surface is usually accomplished by 
applying the remover either by brush, roller or spraying, followed by a thorough water 
wash. 
Potential hazards of chemical cleaning. Since most chemical cleaning methods 
involve water, they have many of the potential problems of plain water cleaning. Like 
water methods, they should not be used in cold weather because of the possibility of 
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freezing. Chemical cleaning should never be undertaken in temperatures below 40 
degrees F (4 degrees C), and generally not below 50 degrees F. In addition, many 
chemical cleaners simply do not work in cold temperatures. Both acidic and alkaline 
cleaners can be dangerous to cleaning operators, and clearly, there are environmental 
concerns associated with the use of chemical cleaners. 
If not carefully chosen, chemical cleaners can react adversely with many types of 
masonry. Obviously, acidic cleaners should not be used on acid-sensitive materials; 
however, it is not always clear exactly what the composition is of any stone or other 
masonry material. For, this reason, testing the cleaner on an inconspicuous spot on the 
building is always necessary. While certain acid-based cleaners may be appropriate if 
used as directed on a particular type of masonry, if left too long or if not adequately 
rinsed from the masonry they can have a negative effect. For example, hydrofluoric acid 
can etch masonry leaving a hazy residue (whitish deposits of silica or calcium fluoride 
salts) on the surface. While this efflorescence may usually be removed by a second 
cleaning--although it is likely to be expensive and time-consuming--hydrofluoric 
acid can also leave calcium fluoride salts or a colloidal silica deposit on masonry which 
may be impossible to remove. Other acids, particularly hydrochloric (muriatic) acid, 
which is very powerful, should not be used on historic masonry, because it can dissolve 
lime-based mortar, damage brick and some stones, and leave chloride deposits on the 
masonry. 
Alkaline cleaners can stain sandstones that contain a ferrous compound. Before using an 
alkaline cleaner on sandstone it is always important to test it, since it may be difficult to 
know whether a particular sandstone may contain a ferrous compound. Some alkaline 
cleaners, such as sodium hydroxide (caustic soda or lye) and ammonium 
bifluoride, can also damage or leave disfiguring brownish-yellow stains and, in most 
cases, should not be used on historic masonry. Although alkaline cleaners will not etch a 
masonry surface as acids can, they are caustic and can burn the surface. In addition, 
alkaline cleaners can deposit potentially damaging salts in the masonry which can be 
difficult to rinse thoroughly. 

Poulticing to Remove Stains and Graffiti 

Graffiti and stains, which have penetrated into the masonry, often are best removed by 
using a poultice. A poultice consists of an absorbent material or clay powder (such as 
kaolin or fuller’s earth, or even shredded paper or paper towels), mixed with a liquid (a 
solvent or other remover) to form a paste which is applied to the stain. The poultice is 
kept moist and left on the stain as long as necessary for it to draw the stain out of the 
masonry. As it dries, the paste absorbs the staining material so that it is not redeposited 

on the masonry surface. 

 
The iron stain on this granite post may 
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Some commercial cleaning products and paint 
removers are specially formulated as a paste or gel 
that will cling to a vertical surface and remain moist 
for a longer period of time in order to prolong the 
action of the chemical on the stain. Pre-mixed 
poultices are also available as a paste or in powder 
form needing only the addition of the appropriate 
liquid. The masonry must be pre-wet before 
applying an alkaline cleaning agent, but not when 
using a solvent. Once the stain has been removed, 
the masonry must be rinsed thoroughly. 

  

 

Abrasive and Mechanical Cleaning 

Generally, abrasive cleaning methods are not appropriate for use on historic 
masonry buildings. Abrasive cleaning methods are just that--abrasive. Grit blasters, 
grinders, and sanding discs all operate by abrading the dirt or paint off the surface of 
the masonry, rather than reacting with the dirt and the masonry which is how water and 
chemical methods work. Since the abrasives do not differentiate between the dirt and 
the masonry, they can also remove the outer surface of the masonry at the same time, 
and result in permanently damaging the masonry. Brick, architectural terra cotta, soft 
stone, detailed carvings, and polished surfaces, are especially susceptible to physical 
and aesthetic damage by abrasive methods. Brick and architectural terra cotta are fired 
products which have a smooth, glazed surface which can be removed by abrasive 
blasting or grinding. Abrasively-cleaned masonry is damaged aesthetically as well as 
physically, and it has a rough surface which tends to hold dirt and the roughness will 
make future cleaning more difficult. Abrasive cleaning processes can also increase the 
likelihood of subsurface cracking of the masonry. Abrasion of carved details causes a 
rounding of sharp corners and other loss of delicate features, while abrasion of polished 
surfaces removes the polished finish of stone. 
Mortar joints, especially those with lime mortar, also can be eroded by abrasive or 
mechanical cleaning. In some cases, the damage may be visual, such as loss of joint 
detail or increased joint shadows. As mortar joints constitute a significant portion of the 
masonry surface (up to 20 per cent in a brick wall), this can result in the loss of a 
considerable amount of the historic fabric. Erosion of the mortar joints may also permit 
increased water penetration, which will likely necessitate repointing. 
Abrasive Blasting. Blasting with abrasive grit or 
another abrasive material is the most frequently 
used abrasive method. Sandblasting is most 
commonly associated with abrasive cleaning. Finely 
ground silica or glass powder, glass beads, ground 
garnet, powdered walnut and other ground nut 
shells, grain hulls, aluminum oxide, plastic particles 
and even tiny pieces of sponge, are just a few of 
the other materials that have also been used for 
abrasive cleaning. Although abrasive blasting is not 
an appropriate method of cleaning historic 
masonry, it can be safely used to clean some 

be removed by applying a commercial 
rust-removal product in a poultice. 
Photo: NPS files 

 
Sandblasting has permanently damaged 
this brick wall. Photo: NPS files 
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materials. Finely-powdered walnut shells are commonly used for cleaning monumental 
bronze sculpture, and skilled conservators clean delicate museum objects and finely 
detailed, carved stone features with very small, micro-abrasive units using aluminum 
oxide. 
A number of current approaches to abrasive blasting rely on materials that are not 
usually thought of as abrasive, and not as commonly associated with traditional abrasive 
grit cleaning. Some patented abrasive cleaning processes--one dry, one wet--use finely-
ground glass powder intended to "erase" or remove dirt and surface soiling only, but not 
paint or stains. Cleaning with baking soda (sodium bicarbonate) is another patented 
process. Baking soda blasting is being used in some communities as a means of quick 
graffiti removal. However, it should not be used on historic masonry which it can easily 
abrade and can permanently "etch" the graffiti into the stone; it can also leave 
potentially damaging salts in the stone which cannot be removed. Most of these abrasive 
grits may be used either dry or wet, although dry grit tends to be used more frequently. 
Ice particles, or pelletized dry ice (carbon dioxide or CO2), are another medium used as 
an abrasive cleaner. This is also too abrasive to be used on most historic masonry, but it 
may have practical application for removing mastics or asphaltic coatings from some 
substrates. 
Some of these processes are promoted as being more environmentally safe and not 
damaging to historic masonry buildings. However, it must be remembered that they are 
abrasive and that they "clean" by removing a small portion of the masonry surface, even 
though it may be only a minuscule portion. The fact that they are essentially abrasive 
treatments must always be taken into consideration when planning a masonry cleaning 
project. In general, abrasive methods should not be used to clean historic masonry 
buildings. In some, very limited instances, highly-controlled, gentle abrasive cleaning 
may be appropriate on selected, hard-to-clean areas of a historic masonry building if 
carried out under the watchful supervision of a professional conservator. But, abrasive 
cleaning should never be used on an entire building. 
Grinders and Sanding Disks. Grinding the masonry surface with mechanical grinders 
and sanding disks is another means of abrasive cleaning that should not be used on 
historic masonry. Like abrasive blasting, grinders and disks do not really clean masonry 
but instead grind away and abrasively remove and, thus, damage the masonry surface 
itself rather than remove just the soiling material. 

 

Planning a Cleaning Project 

Once the masonry and soiling material or paint have been identified, and the condition 
of the masonry has been evaluated, planning for the cleaning project can begin. 
Testing cleaning methods. In order to determine the gentlest means possible, several 
cleaning methods or materials may have to be tested prior to selecting the best one to 
use on the building. Testing should always begin with the gentlest and least invasive 
method proceeding gradually, if necessary, to more complicated methods, or a 
combination of methods. All too often simple methods, such as a low-pressure water 
wash, are not even considered, yet they frequently are effective, safe, and not 
expensive. Water of slightly higher pressure or with a non-ionic detergent additive also 
may be effective. It is worth repeating that these methods should always be tested prior 
to considering harsher methods; they are safer for the building and the environment, 
often safer for the applicator, and relatively inexpensive. 
The level of cleanliness desired also should be determined prior to selection of a cleaning 
method. Obviously, the intent of cleaning is to remove most of the dirt, soiling material, 
stains, paint or other coating. A "brand new" appearance, however, may be 
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inappropriate for an older building, and may require an overly harsh cleaning method to 
be achieved. When undertaking a cleaning project, it is important to be aware that some 
stains simply may not be removable. It may be wise, therefore, to agree upon a slightly 
lower level of cleanliness that will serve as the standard for the cleaning project. The 
precise amount of residual dirt considered acceptable may depend on the type of 
masonry, the type of soiling and difficulty of total removal, and local environmental 
conditions. 
Cleaning tests should be carried out in an area of sufficient size to give a true indication 
of their effectiveness. It is preferable to conduct the test in an inconspicuous location on 
the building so that it will not be obvious if the test is not successful. A test area may be 
quite small to begin, sometimes as small as six square inches, and gradually may be 
increased in size as the most appropriate methods and cleaning agents are determined. 
Eventually the test area may be expanded to a square yard or more, and it should 
include several masonry units and mortar joints. It should be remembered that a single 
building may have several types of masonry and that even similar materials may have 
different surface finishes. Each material and different finish should be tested separately. 
Cleaning tests should be evaluated only after the masonry has dried completely. The 
results of the tests may indicate that several methods of cleaning should be used on a 
single building. 
When feasible, test areas should be allowed to weather for an extended period of time 
prior to final evaluation. A waiting period of a full year would be ideal in order to expose 
the test patch to a full range of seasons. If this is not possible, the test patch should 
weather for at least a month or two. For any building which is considered historically 
important, the delay is insignificant compared to the potential damage and 
disfigurement which may result from using an incompletely tested method. The 
successfully cleaned test patch should be protected as it will serve as a standard against 
which the entire cleaning project will be measured. 
Environmental considerations. The potential effect of any method proposed for 
cleaning historic masonry should be evaluated carefully. Chemical cleaners and paint 
removers may damage trees, shrubs, grass, and plants. A plan must be provided for 
environmentally safe removal and disposal of the cleaning materials and the rinsing 
effluent before beginning the cleaning project. Authorities from the local regulatory 
agency--usually under the jurisdiction of the federal or state Environmental Protection 
Agency (EPA)--should be consulted prior to beginning a cleaning project, especially if it 
involves anything more than plain water washing. This advance planning will ensure that 
the cleaning effluent or run-off, which is the combination of the cleaning agent and the 
substance removed from the masonry, is handled and disposed of in an environmentally 
sound and legal manner. Some alkaline and acidic cleaners can be neutralized so that 
they can be safely discharged into storm sewers. However, most solvent-based cleaners 
cannot be neutralized and are categorized as pollutants, and must be disposed of by a 
licensed transport, storage and disposal facility. Thus, it is always advisable to consult 
with the appropriate agencies before starting to clean to ensure that the project 
progresses smoothly and is not interrupted by a stop-work order because a required 
permit was not obtained in advance. 
Vinyl guttering or polyethylene-lined troughs placed around the perimeter of the base of 
the building can serve to catch chemical cleaning waste as it is rinsed off the building. 
This will reduce the amount of chemicals entering and polluting the soil, and also will 
keep the cleaning waste contained until it can be removed safely. Some patented 
cleaning systems have developed special equipment to facilitate the containment and 
later disposal of cleaning waste. 
Concern over the release of volatile organic compounds (VOCs) into the air has resulted 
in the manufacture of new, more environmentally responsible cleaners and paint 
removers, while some materials traditionally used in cleaning may no longer be available 
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for these same reasons. Other health and safety concerns have created additional 
cleaning challenges, such as lead paint removal, which is likely to require special 
removal and disposal techniques. 
Cleaning can also cause damage to non-masonry materials 
on a building, including glass, metal and wood. Thus, it is 
usually necessary to cover windows and doors, and other 
features that may be vulnerable to chemical cleaners. They 
should be covered with plastic or polyethylene, or a masking 
agent that is applied as a liquid which dries to form a thin 
protective film on glass, and is easily peeled off after the 
cleaning is finished. Wind drift, for example, can also 
damage other property by carrying cleaning chemicals onto 
nearby automobiles, resulting in etching of the glass or 
spotting of the paint finish. Similarly, airborne dust can enter 
surrounding buildings, and excess water can collect in nearby 
yards and basements. 
Safety considerations. Possible health dangers of each 
method selected for the cleaning project must be considered 
before selecting a cleaning method to avoid harm to the 
cleaning applicators, and the necessary precautions must be 
taken. The precautions listed in Material Safety Data Sheets 
(MSDS) that are provided with chemical products should 
always be followed. Protective clothing, respirators, hearing 
and face shields, and gloves must be provided to workers to be worn at all times. Acidic 
and alkaline chemical cleaners in both liquid and vapor forms can also cause serious 
injury to passers-by. It may be necessary to schedule cleaning at night or weekends if 
the building is located in a busy urban area to reduce the potential danger of chemical 
overspray to pedestrians. Cleaning during non-business hours will allow HVAC systems 
to be turned off and vents to be covered to prevent dangerous chemical fumes from 
entering the building which will also ensure the safety of the building’s occupants. 
Abrasive and mechanical methods produce dust which can pose a serious health hazard, 
particularly if the abrasive or the masonry contains silica. 

 

Water-Repellent Coatings and Waterproof Coatings 

To begin with, it is important to understand that waterproof coatings and water-repellent 
coatings are not the same. Although these terms are frequently interchanged and 
commonly confused with one another, they are completely different materials. Water-
repellent coatings--often referred to incorrectly as "sealers", but which do not or 
should not "seal"--are intended to keep liquid water from penetrating the surface but to 
allow water vapor to enter and leave, or pass through, the surface of the masonry. 
Water-repellent coatings are generally transparent, or clear, although once applied some 
may darken or discolor certain types of masonry while others may give it a glossy or 
shiny appearance. Waterproof coatings seal the surface from liquid water and from 
water vapor. They are usually opaque, or pigmented, and include bituminous coatings 
and some elastomeric paints and coatings. 

Water-Repellent Coatings 

Water-repellent coatings are formulated to be vapor permeable, or "breathable". They 

 
The lower floors of this 
historic brick and 
architectural terra-cotta 
building have been covered 
during chemical cleaning to 
protect pedestrians and 
vehicular traffic from 
potentially harmful 
overspray. Photo: NPS files. 
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do not seal the surface completely to water vapor so it can enter the masonry wall as 
well as leave the wall. While the first water-repellent coatings to be developed were 
primarily acrylic or silicone resins in organic solvents, now most water-repellent coatings 
are water-based and formulated from modified siloxanes, silanes and other 
alkoxysilanes, or metallic stearates. While some of these products are shipped from the 
factory ready to use, other water-borne water repellents must be diluted at the job site. 
Unlike earlier water-repellent coatings which tended to form a "film" on the masonry 
surface, modern water-repellent coatings actually penetrate into the masonry substrate 
slightly and, generally, are almost invisible if properly applied to the masonry. They are 
also more vapor permeable than the old coatings, yet they still reduce the vapor 
permeability of the masonry. Once inside the wall, water vapor can condense at cold 
spots producing liquid water which, unlike water vapor, cannot escape through a water-
repellent coating. The liquid water within the wall, whether from condensation, leaking 
gutters, or other sources, can cause considerable damage. 

Water-repellent coatings are not consolidants. Although 
modern water-repellents may penetrate slightly beneath the 
masonry surface, instead of just "sitting" on top of it, they do 
not perform the same function as a consolidant which is to 
"consolidate" and replace lost binder to strengthen 
deteriorating masonry. Even after many years of laboratory 
study and testing, few consolidants have proven very 
effective. The composition of fired products such as brick and 
architectural terra cotta, as well as many types of building 
stone, does not lend itself to consolidation. 
Some modern water-repellent coatings which contain a binder 
intended to replace the natural binders in stone that have 
been lost through weathering and natural erosion are 
described in product literature as both a water repellent and a 
consolidant The fact that the newer water-repellent coatings 
penetrate beneath the masonry surface instead of just 

forming a layer on top of the surface may indeed convey at least some consolidating 
properties to certain stones. However, a water-repellent coating cannot be considered a 
consolidant. In some instances, a water-repellent or "preservative" coating, if applied to 
already damaged or spalling stone, may form a surface crust which, if it fails, may 
exacerbate the deterioration by pulling off even more of the stone. 

Is a Water-Repellent Treatment Necessary? 

Water-repellent coatings are frequently applied to historic masonry buildings for the 
wrong reason. They also are often applied without an understanding of what they are 
and what they are intended to do. And these coatings can be very difficult, if not 
impossible, to remove from the masonry if they fail or become discolored. Most 
importantly, the application of water-repellent coatings to historic masonry is usually 
unnecessary. 
Most historic masonry buildings, unless they are painted, have survived for decades 
without a water-repellent coating and, thus, probably do not need one now. Water 
penetration to the interior of a masonry building is seldom due to porous masonry, but 
results from poor or deferred maintenance. Leaking roofs, clogged or deteriorated 
gutters and downspouts, missing mortar, or cracks and open joints around door and 
window openings are almost always the cause of moisture-related problems in a historic 
masonry building. If historic masonry buildings are kept watertight and in good 
repair, water-repellent coatings should not be necessary. 

 
This clear coating has failed 
and is pulling off pieces of 
the stone as it peels. Photo: 
NPS files 
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Rising damp (capillary moisture pulled up from the ground), or condensation can also be 
a source of excess moisture in masonry buildings. A water-repellent coating will not 
solve this problem either and, in fact, may be likely to exacerbate it. Furthermore, a 
water-repellent coating should never be applied to a damp wall. Moisture in the wall 
would reduce the ability of a coating to adhere to the masonry and to penetrate below 
the surface. But, if it did adhere, it would hold the moisture inside the masonry because, 
although a water-repellent coating is permeable to water vapor, liquid water cannot pass 
through it. In the case of rising damp, a coating may force the moisture to go even 
higher in the wall because it can slow down evaporation, and thereby retain the 
moisture in the wall. 
Excessive moisture in masonry walls may carry waterborne soluble salts from the 
masonry units themselves or from the mortar through the walls. If the water is 
permitted to come to the surface, the salts may appear on the masonry surface as 
efflorescence (a whitish powder) upon evaporation. However, the salts can be potentially 
dangerous if they remain in the masonry and crystallize beneath the surface as 
subflorescence. Subflorescence eventually may cause the surface of the masonry to 
spall, particularly if a water-repellent coating has been applied which tends to reduce the 
flow of moisture out from the subsurface of the masonry. Although many of the newer 
water-repellent products are more breathable than their predecessors, they can be 
especially damaging if applied to masonry that contains salts, because they limit the 
flow of moisture through masonry. 

When a Water-Repellent Coating May be Appropriate 

There are some instances when a water-repellent coating may be considered appropriate 
to use on a historic masonry building. Soft, incompletely fired brick from the 18th-and 
early-19th centuries may have become so porous that paint or some type of coating is 
needed to protect it from further deterioration or dissolution. When a masonry building 
has been neglected for a long period of time, necessary repairs may be required in order 
to make it watertight. If, following a reasonable period of time after the building has 
been made watertight and has dried out completely, moisture appears actually to be 
penetrating through the repointed and repaired masonry walls, then the application of a 
water-repellent coating may be considered in selected areas only. This decision should 
be made in consultation with an architectural conservator. And, if such a treatment is 
undertaken, it should not be applied to the entire exterior of the building. 
Anti-graffiti or barrier coatings are another type of 
clear coating--although barrier coatings can also be 
pigmented--that may be applied to exterior masonry, 
but they are not formulated primarily as water 
repellents. The purpose of these coatings is to make it 
harder for graffiti to stick to a masonry surface and, 
thus, easier to clean. But, like water-repellent 
coatings, in most cases the application of anti-graffiti 
coatings is generally not recommended for historic 
masonry buildings. These coatings are often quite 
shiny which can greatly alter the appearance of a 
historic masonry surface, and they are not always 
effective. Generally, other ways of discouraging 
graffiti, such as improved lighting, can be more 
effective than a coating. However, the application of anti-graffiti coatings may be 
appropriate in some instances on vulnerable areas of historic masonry buildings which 
are frequent targets of graffiti that are located in out-of-the-way places where constant 

 
Improper cleaning methods may have 
been responsible for the formation of 
efflorescence on this brick. Photo: 
NPS files. 
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surveillance is not possible. 
Some water-repellent coatings are recommended by product manufacturers as a means 
of keeping dirt and pollutants or biological growth from collecting on the surface of 
masonry buildings and, thus, reducing the need for frequent cleaning. While this at 
times may be true, in some cases a coating may actually retain dirt more than uncoated 
masonry. Generally, the application of a water-repellent coating is not recommended on 
a historic masonry building as a means of preventing biological growth. Some water-
repellent coatings may actually encourage biological growth on a masonry wall. 
Biological growth on masonry buildings has traditionally been kept at bay through 
regularly-scheduled cleaning as part of a maintenance plan. Simple cleaning of the 
masonry with low-pressure water using a natural- or synthetic-bristled scrub brush can 
be very effective if done on a regular basis. Commercial products are also available 
which can be sprayed on masonry to remove biological growth. 
In most instances, a water-repellent coating is not necessary if a building is 
watertight. The application of a water-repellent coating is not a recommended 
treatment for historic masonry buildings unless there is a specific problem which it may 
help solve. If the problem occurs on only part of the building, it is best to treat only that 
area rather than an entire building. Extreme exposures such as parapets, for example, 
or portions of the building subject to driving rain can be treated more effectively and 
less expensively than the entire building. Water-repellent coatings are not permanent 
and must be reapplied periodically although, if they are truly invisible, it can be difficult 
to know when they are no longer providing the intended protection. 
Testing a water-repellent coating by applying it in one small area may not be helpful in 
determining its suitability for the building because a limited test area does not allow an 
adequate evaluation of a treatment. Since water may enter and leave through the 
surrounding untreated areas, there is no way to tell if the coated test area is 
"breathable." But trying a coating in a small area may help to determine whether the 
coating is visible on the surface or if it will otherwise change the appearance of the 
masonry. 

Waterproof Coatings 

In theory, waterproof coatings usually do not cause problems as long as they exclude all 
water from the masonry. If water does enter the wall from the ground or from the inside 
of a building, the coating can intensify the damage because the water will not be able to 
escape. During cold weather this water in the wall can freeze causing serious mechanical 
disruption, such as spalling. 
In addition, the water eventually will get out by the path of least resistance. If this path 
is toward the interior, damage to interior finishes can result; if it is toward the exterior, 
it can lead to damage to the masonry caused by built-up water pressure. 
In most instances, waterproof coatings should not be applied to historic 
masonry.The possible exception to this might be the application of a waterproof coating 
to below-grade exterior foundation walls as a last resort to stop water infiltration on 
interior basement walls. Generally, however, waterproof coatings, which 
includeelastomeric paints, should almost never be applied above grade to 
historic masonry buildings. 

 

Summary 

A well-planned cleaning project is an essential step in preserving, rehabilitating or 
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restoring a historic masonry building. Proper cleaning methods and coating treatments, 
when determined necessary for the preservation of the masonry, can enhance the 
aesthetic character as well as the structural stability of a historic building. Removing 
years of accumulated dirt, pollutant crusts, stains, graffiti or paint, if done with 
appropriate caution, can extend the life and longevity of the historic resource. Cleaning 
that is carelessly or insensitively prescribed or carried out by inexperienced workers can 
have the opposite of the intended effect. It may scar the masonry permanently, and 
may actually result in hastening deterioration by introducing harmful residual chemicals 
and salts into the masonry or causing surface loss. Using the wrong cleaning method or 
using the right method incorrectly, applying the wrong kind of coating or applying a 
coating that is not needed can result in serious damage, both physically and 
aesthetically, to a historic masonry building. Cleaning a historic masonry building should 
always be done using the gentlest means possible that will clean, but not damage the 
building. It should always be taken into consideration before applying a water-repellent 
coating or a waterproof coating to a historic masonry building whether it is really 
necessary and whether it is in the best interest of preserving the building. 
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Undamaged historic brick (above). Sandblasted brick (below). Photo: Courtesy, Illinois Historic Preservation Agency. 
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Anne E. Grimmer 
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“Chemical or physical treatments, such as sandblasting, that cause damage 
to historic materials shall not be used. The surface cleaning of structures, if 
appropriate, shall be undertaken using the gentlest means possible.” —The 
Secretary of the Interior's Standards for Rehabilitation. 
Abrasive cleaning methods are responsible for causing a great deal of damage to 
historic building materials. To prevent indiscriminate use of these potentially harmful 
techniques, this brief has been prepared to explain abrasive cleaning methods, how they can be 
physically and aesthetically destructive to historic building materials, and why they generally are 
not acceptable preservation treatments for historic structures. There are alternative, less harsh 
means of cleaning and removing paint and stains from historic buildings. However, careful 
testing should precede general cleaning to assure that the method selected will not have an 
adverse effect on the building materials. A historic building is irreplaceable, and should be 
cleaned using only the "gentlest means possible" to best preserve it. 

What is Abrasive Cleaning? return to top ▲ 

https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#abrasive
https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#why
https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#problems
https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#react
https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#when
https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#do-not
https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#effect
https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#summary
https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#reading
https://www.nps.gov/tps/how-to-preserve/preservedocs/preservation-briefs/06Preserve-Brief-Cleaning.pdf
https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#top
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Abrasive cleaning can cause permanent damage to historic fabric, such as this brick wall. Photo: NPS files. 

Abrasive cleaning methods include all techniques that physically abrade the building surface to 
remove soils, discolorations or coatings. Such techniques involve the use of 
certain materials which impact or abrade the surface under pressure, or abrasive tools and 
equipment. Sand, because it is readily available, is probably the most commonly used type of 
grit material. However, any of the following materials may be substituted for sand, and all can be 
classified as abrasive substances: ground slag or volcanic ash, crushed (pulverized) walnut or 
almond shells, rice husks, ground corncobs, ground coconut shells, crushed eggshells, silica 
flour, synthetic particles, glass beads and micro-balloons. Even water under pressure can be an 
abrasive substance. Tools and equipment that are abrasive to historic building materials include 
wire brushes, rotary wheels, power sanding disks and belt sanders. 
The use of water in combination with grit may also be classified as an abrasive cleaning method. 
Depending on the manner in which it is applied, water may soften the impact of the grit, but 
water that is too highly pressurized can be very abrasive. There are basically two different 
methods which can be referred to as "wet grit," and it is important to differentiate between the 
two. One technique involves the addition of a stream of water to a regular sandblasting nozzle. 
This is done primarily to cut down dust, and has very little, if any, effect on reducing the 
aggressiveness, or cutting action of the grit particles. With the second technique, a very small 
amount of grit is added to a pressurized water stream. This method may be controlled by 
regulating the amount of grit fed into the water stream, as well as the pressure of the water. 

Why Are Abrasive Cleaning Methods Used? return to 

top ▲ 
Usually, an abrasive cleaning method is selected as an expeditious means of quickly removing 
years of dirt accumulation, unsightly stains, or deteriorating building fabric or finishes, such as 
stucco or paint. 

 

https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#top
https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#top
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Brick molding next to the window has been severely abraded by sandblasting to remove paint. Photo: NPS files. 

The fact that sandblasting is one of the best known and most readily available building cleaning 
treatments is probably the major reason for its frequent use. 
Many mid-19th century brick buildings were painted immediately or soon after completion to 
protect poor quality brick or to imitate another material, such as stone. Sometimes brick 
buildings were painted in an effort to produce what was considered a more harmonious 
relationship between a building and its natural surroundings. By the 1870s, brick buildings were 
often left unpainted as mechanization in the brick industry brought a cheaper pressed brick and 
fashion decreed a sudden preference for dark colors. However, it was still customary to paint 
brick of poorer quality for the additional protection the paint afforded. 
It is a common 20th century misconception that all historic masonry buildings were initially 
unpainted. If the intent of a modern restoration is to return a building to its original appearance, 
removal of the paint not only may be historically inaccurate, but also harmful. Many older 
buildings were painted or stuccoed at some point to correct recurring maintenance problems 
caused by faulty construction techniques, to hide alterations, or in an attempt to solve moisture 
problems. If this is the case, removal of paint or stucco may cause these problems to reoccur. 
Another reason for paint removal, particularly in rehabilitation projects, is to give the building a 
"new image" in response to contemporary design trends and to attract investors or tenants. 
Thus, it is necessary to consider the purpose of the intended cleaning. While it is clearly 
important to remove unsightly stains, heavy encrustations of dirt, peeling paint or other surface 
coatings, it may not be equally desirable to remove paint from a building which originally was 
painted. Many historic buildings which show only a slight amount of soil or discoloration are 
much better left as they are. 
A thin layer of soil is more often protective of the building fabric than it is harmful, and seldom 
detracts from the building's architectural and/or historic character. Too thorough cleaning of a 
historic building may not only sacrifice some of the building's character, but also, misguided 
cleaning efforts can cause a great deal of damage to historic building fabric. Unless there are 
stains, graffiti or dirt and pollution deposits which are destroying the building fabric, it is 
generally preferable to do as little cleaning as possible, or to repaint where necessary. It is 
important to remember that a historic building does not have to look as if it were newly 
constructed to be an attractive or successful restoration or rehabilitation project. 

Problems of Abrasive Cleaning return to top ▲ 

 
On the left, grit blasting has obliterated the vertical tooling marks from granite, a very dense stone. Photo: NPS files. 

The crux of the problem is that abrasive cleaning is just that--abrasive. An abrasively cleaned 
historic structure may be physically as well as aesthetically damaged. Abrasive methods "clean" 
by eroding dirt or paint, but at the same time they also tend to erode the surface of the building 
material. In this way, abrasive cleaning is destructive and causes irreversible harm to the historic 
building fabric. If the fabric is brick, abrasive methods remove the hard, outer protective surface, 
and therefore make the brick more susceptible to rapid weathering and deterioration. 

https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#top
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Grit blasting may also increase the water permeability of a brick wall. The impact of the grit 
particles tends to erode the bond between the mortar and the brick, leaving cracks or enlarging 
existing cracks where water can enter. Some types of stone develop a protective patina or 
"quarry crust" parallel to the worked surface (created by the movement of moisture towards the 
outer edge), which also may be damaged by abrasive cleaning. The rate at which the material 
subsequently weathers depends on the quality of the inner surface that is exposed. 
Abrasive cleaning can destroy, or substantially diminish, decorative detailing on buildings such as 
a molded brickwork or architectural terra-cotta, ornamental carving on wood or stone, and 
evidence of historic craft techniques, such as tool marks and other surface textures. 
In addition, perfectly sound and/or "tooled" mortar joints can be worn away by abrasive 
techniques. This not only results in the loss of historic craft detailing but also requires repointing, 
a step involving considerable time, skill and expense, and which might not have been necessary 
had a gentler method been chosen. Erosion and pitting of the building material by abrasive 
cleaning creates a greater surface area on which dirt and pollutants collect. In this sense, the 
building fabric "attracts" more dirt, and will require more frequent cleaning in the future. 
In addition to causing physical and aesthetic harm to the historic fabric, there are several 
adverse environmental effects of dry abrasive cleaning methods. Because of the friction caused 
by the abrasive medium hitting the building fabric, these techniques usually create a 
considerable amount of dust, which is unhealthy, particularly to the operators of the abrasive 
equipment. It further pollutes the environment around the job site, and deposits dust on 
neighboring buildings, parked vehicles and nearby trees and shrubbery. Some adjacent materials 
not intended for abrasive treatment such as wood or glass, may also be damaged because the 
equipment may be difficult to regulate. 
Wet grit methods, while eliminating dust, deposit a messy slurry on the ground or other objects 
surrounding the base of the building. In colder climates where there is the threat of frost, any 
wet cleaning process applied to historic masonry structures must be done in warm weather, 
allowing ample time for the wall to dry out thoroughly before cold weather sets in. Water which 
remains and freezes in cracks and openings of the masonry surface eventually may lead to 
spalling. High-pressure wet cleaning may force an inordinate amount of water into the walls, 
affecting interior materials such as plaster or joist ends, as well as metal building components 
within the walls. 
Variable Factors 
The greatest problem in developing practical guidelines for cleaning any historic building is the 
large number of variable and unpredictable factors involved. Because these variables make each 
cleaning project unique, it is difficult to establish specific standards at this time. This is 
particularly true of abrasive cleaning methods because their inherent potential for causing 
damage is multiplied by the following factors: 
• the type and condition of the material being cleaned 
• the size and sharpness of the grit particles or the mechanical equipment 
• the pressure with which the abrasive grit or equipment is applied to the building surface 
• the skill and care of the operator, and 
• the constancy of the pressure on all surfaces during the cleaning process. 
Pressure: The damaging effects of most of the variable factors involved in abrasive cleaning are 
self evident. However, the matter of pressure requires further explanation. In cleaning 
specifications, pressure is generally abbreviated as "psi" (pounds per square inch), which 
technically refers to the "tip" pressure, or the amount of pressure at the nozzle of the blasting 
apparatus. Sometimes "psig," or pressure at the gauge (which may be many feet away, at the 
other end of the hose), is used in place of "psi." These terms are often incorrectly used 
interchangeably. 
Despite the apparent care taken by most architects and building cleaning contractors to prepare 
specifications for pressure cleaning which will not cause harm to the delicate fabric of a historic 
building, it is very difficult to ensure that the same amount of pressure is applied to all parts of 
the building. For example, if the operator of the pressure equipment stands on the ground while 
cleaning a two-story structure, the amount of force reaching the first story will be greater than 
that hitting the second story, even if the operator stands on scaffolding or in a cherry picker, 
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because of the "line drop" in the distance from the pressure source to the nozzle. Although 
technically it may be possible to prepare cleaning specifications with tight controls that would 
eliminate all but a small margin of error, it may not be easy to find professional cleaning firms 
willing to work under such restrictive conditions. The fact is that many professional building 
cleaning firms do not really understand the extreme delicacy of historic building fabric, and how 
it differs from modern construction materials. Consequently, they may accept building cleaning 
projects for which they have no experience. 

 
Bronze statuary may be cleaned gently using crushed walnut shells. Photo: NPS files. 

The amount of pressure used in any kind of cleaning treatment which involves pressure, whether 
it is dry or wet grit, chemicals or just plain water, is crucial to the outcome of the cleaning 
project. Unfortunately, no standards have been established for determining the correct pressure 
for cleaning each of the many historic building materials which would not cause harm. The 
considerable discrepancy between the way the building cleaning industry and architectural 
conservators define "high" and "low" pressure cleaning plays a significant role in the difficulty of 
creating standards. 
Non-historic/Industrial: A representative of the building cleaning industry might consider 
"high" pressure water cleaning to be anything over 5,000 psi, or even as high as 10,000 to 
15,000 psi! Water under this much pressure may be necessary to clean industrial structures or 
machinery, but would destroy most historic building materials. Industrial chemical cleaning 
commonly utilizes pressures between 1,000 and 2,500 psi. 
Historic: By contrast, conscientious dry or wet abrasive cleaning of a historic structure would be 
conducted within the range of 20 to 100 psi at a range of 3 to 12 inches. Cleaning at this low 
pressure requires the use of a very fine 00 or 0 mesh grit forced through a nozzle with a 1/4-
inch opening. A similar, even more delicate method being adopted by architectural conservators 
uses a micro-abrasive grit on small, hard-to-clean areas of carved, cut or molded ornament on a 
building facade. Originally developed by museum conservators for cleaning sculpture, this 
technique may employ glass beads, micro-balloons, or another type of micro-abrasive gently 
powered at approximately 40 psi by a very small, almost pencil-like pressure instrument. 
Although a slightly larger pressure instrument may be used on historic buildings, this technique 
still has limited practical applicability on a large scale building cleaning project because of the 
cost and the relatively few technicians competent to handle the task. In general, architectural 
conservators have determined that only through very controlled conditions can most historic 
building material be abrasively cleaned of soil or paint without measurable damage to the surface 
or profile of the substrate. 
Yet some professional cleaning companies which specialize in cleaning historic masonry buildings 
use chemicals and water at a pressure of approximately 1,500 psi, while other cleaning firms 
recommend lower pressures ranging from 200 to 800 psi for a similar project. An architectural 
conservator might decide, after testing, that some historic structures could be cleaned properly 
using a moderate pressure (200-600 psi), or even a high pressure (600-1800 psi) water rinse. 
However, cleaning historic buildings under such high pressure should be considered an exception 
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rather than the rule, and would require very careful testing and supervision to assure that the 
historic surface materials could withstand the pressure without gouging, pitting or loosening. 
These differences in the amount of pressure used by commercial or industrial building cleaners 
and architectural conservators point to one of the main problems in using abrasive means to 
clean historic buildings: misunderstanding of the potentially fragile nature of historic building 
materials. There is no one cleaning formula or pressure suitable for all situations. Decisions 
regarding the proper cleaning process for historic structures can be made only after careful 
analysis of the building fabric, and testing. 

How Building Materials React to Abrasive 
Cleaning return to top ▲ 
Brick and Architectural Terra-cotta: Abrasive blasting does not affect all building materials to 
the same degree. Such techniques quite logically cause greater damage to softer and more 
porous materials, such as brick or architectural terra-cotta. When these materials are cleaned 
abrasively, the hard, outer layer (closest to the heat of the kiln) is eroded, leaving the soft, inner 
core exposed and susceptible to accelerated weathering. Glazed architectural terra-cotta and 
ceramic veneer have a baked on glaze which is also easily damaged by abrasive cleaning. Glazed 
architectural terra-cotta was designed for easy maintenance, and generally can be cleaned using 
detergent and water; but chemicals or steam may be needed to remove more persistent stains. 
Large areas of brick or architectural terra-cotta which have been painted are best left painted, or 
repainted if necessary. 
Plaster and Stucco: Plaster and stucco are types of masonry finish materials that are softer 
than brick or terra-cotta; if treated abrasively these materials will simply disintegrate. Indeed, 
when plaster or stucco is treated abrasively it is usually with the intention of removing the 
plaster or stucco from whatever base material or substrate it is covering. Obviously, such 
abrasive techniques should not be applied to clean sound plaster or stuccoed walls, or decorative 
plaster wall surfaces. 
Building Stones: Building stones are cut from the three main categories of natural rock: dense, 
igneous rock such as granite; sandy, sedimentary rock such as limestone or sandstone; and 
crystalline, metamorphic rock such as marble. As opposed to kiln-dried masonry materials such 
as brick and architectural terra-cotta, building stones are generally homogeneous in character at 
the time of a building's construction. However, as the stone is exposed to weathering and 
environmental pollutants, the surface may become friable, or may develop a protective skin or 
patina. These outer surfaces are very susceptible to damage by abrasive or improper chemical 
cleaning. 

 
Very high-pressure water has scarred this granite. Photo: NPS files. 

Building stones are frequently cut into ashlar blocks or "dressed" with tool marks that give the 
building surface a specific texture and contribute to its historic character as much as ornately 
carved decorative stonework. Such detailing is easily damaged by abrasive cleaning techniques; 
the pattern of tooling or cutting is erased, and the crisp lines of moldings or carving are worn or 
pitted. 

https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#top
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Occasionally, it may be possible to clean small areas of rough-cut granite, limestone or 
sandstone having a heavy dirt encrustation by using the "wet grit" method, whereby a small 
amount of abrasive material is injected into a controlled, pressurized water stream. However, 
this technique requires very careful supervision in order to prevent damage to the stone. 
Polished or honed marble or granite should never be treated abrasively, as the abrasion would 
remove the finish in much the way glass would be etched or "frosted" by such a process. It is 
generally preferable to underclean, as too strong a cleaning procedure will erode the stone, 
exposing a new and increased surface area to collect atmospheric moisture and dirt. Removing 
paint, stains or graffiti from most types of stone may be accomplished by a chemical treatment 
carefully selected to best handle the removal of the particular type of paint or stain without 
damaging the stone. (See section on the "Gentlest Means Possible.") 
Wood: Most types of wood used for buildings are soft, fibrous and porous, and are particularly 
susceptible to damage by abrasive cleaning. Because the summer wood between the lines of the 
grain is softer than the grain itself, it will be worn away by abrasive blasting or power tools, 
leaving an uneven surface with the grain raised and often frayed or "fuzzy." Once this has 
occurred, it is almost impossible to achieve a smooth surface again except by extensive hand 
sanding, which is expensive and will quickly negate any costs saved earlier by sandblasting. Such 
harsh cleaning treatment also obliterates historic tool marks, fine carving and detailing, which 
precludes its use on any interior or exterior woodwork which has been hand planed, milled or 
carved. 
Metals: Like stone, metals are another group of building materials which vary considerably in 
hardness and durability. Softer metals which are used architecturally, such as tin, zinc, lead, 
copper or aluminum, generally should not be cleaned abrasively as the process deforms and 
destroys the original surface texture and appearance, as well as the acquired patina. 

 
Decorative pressed metal interior or exterior features should not be cleaned abrasively. Photo: NPS files. 

Much applied architectural metal work used on historic buildings--tin, zinc, lead and copper--is 
often quite thin and soft, and therefore susceptible to denting and pitting. Galvanized sheet 
metal is especially vulnerable, as abrasive treatment would wear away the protective galvanized 
layer. 
In the late 19th and early 20th centuries, these metals were often cut, pressed or otherwise 
shaped from sheets of metal into a wide variety of practical uses such as roofs, gutters and 
flashing, and facade ornamentation such as cornices, friezes, dormers, panels, cupolas, oriel 
windows, etc. The architecture of the 1920s and 1930s made use of metals such as chrome, 
nickel alloys, aluminum and stainless steel in decorative exterior panels, window frames, and 
doorways. Harsh abrasive blasting would destroy the original surface finish of most of these 
metals, and would increase the possibility of corrosion. 
However, conservation specialists are now employing a sensitive technique of glass bead peening 
to clean some of the harder metals, in particular large bronze outdoor sculpture. Very fine 
(75125 micron) glass beads are used at a low pressure of 60 to 80 psi. Because these glass 
beads are completely spherical, there are no sharp edges to cut the surface of the metal. After 
cleaning, these statues undergo a lengthy process of polishing. Coatings are applied which 
protect the surface from corrosion, but they must be renewed every 3 to 5 years. A similarly 
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delicate cleaning technique employing glass beads has been used in Europe to clean historic 
masonry structures without causing damage. But at this time the process has not been tested 
sufficiently in the United States to recommend it as a building conservation measure. 
Sometimes a very fine smooth sand is used at a low pressure to clean or remove paint and 
corrosion from copper flashing and other metal building components. Restoration architects 
recently found that a mixture of crushed walnut shells and copper slag at a pressure of 
approximately 200 psi was the only way to remove corrosion successfully from a mid-19th 
century terne-coated iron roof. Metal cleaned in this manner must be painted immediately to 
prevent rapid recurrence of corrosion. It is thought that these methods "work harden" the 
surface by compressing the outer layer, and actually may be good for the surface of the metal. 
But the extremely complex nature and the time required by such processes make it very 
expensive and impractical for large-scale use at this time. 

 
Cast iron may be abrasively cleaned, but must be painted immediately to prevent rust. Photo: NPS files. 

Cast and wrought iron architectural elements may be gently sandblasted or abrasively cleaned 
using a wire brush to remove layers of paint, rust and corrosion. Sandblasting was, in fact, 
developed originally as an efficient maintenance procedure for engineering and industrial 
structures and heavy machinery--iron and steel bridges, machine tool frames, engine frames, 
and railroad rolling stock--in order to clean and prepare them for repainting. Because iron is 
hard, its surface, which is naturally somewhat uneven, will not be noticeably damaged by 
controlled abrasion. Such treatment will, however, result in a small amount of pitting. But this 
slight abrasion creates a good surface for paint, since the iron must he repainted immediately to 
prevent corrosion. Any abrasive cleaning of metal building components will also remove the 
caulking from joints and around other openings. Such areas must be recaulked quickly to 
prevent moisture from entering and rusting the metal, or causing deterioration of other building 
fabric inside the structure. 

When is Abrasive Cleaning Permissible? return to top ▲ 

 
Industrial interiors that are not finely milled may be abrasively cleaned, in some instances. Photo: NPS files. 

https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#top
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For the most part, abrasive cleaning is destructive to historic building materials. A limited 
number of special cases have been explained when it may be appropriate, if supervised by a 
skilled conservator, to use a delicate abrasive technique on some historic building materials. The 
type of "wet grit" cleaning which involves a small amount of grit injected into a stream of low 
pressure water may be used on small areas of stone masonry (i.e., rough cut limestone, 
sandstone or unpolished granite), where milder cleaning methods have not been totally 
successful in removing harmful deposits of dirt and pollutants. Such areas may include stone 
window sills, the tops of cornices or column capitals, or other detailed areas of the facade. 
This is still an abrasive technique, and without proper caution in handling, it can be just as 
harmful to the building surface as any other abrasive cleaning method. Thus, the decision to use 
this type of "wet grit" process should be made only after consultation with an experienced 
building conservator. Remember that it is very time consuming and expensive to use any 
abrasive technique on a historic building in such a manner that it does not cause harm to the 
often fragile and friable building materials. 
At this time, and only under certain circumstances, abrasive cleaning methods may he used in 
the rehabilitation of interior spaces of warehouse or industrial buildings for contemporary uses. 
Interior spaces of factories or warehouse structures in which the masonry or plaster surfaces do 
not have significant design, detailing, tooling or finish, and in which wooden architectural 
features are not finished, molded, beaded or worked by hand, may be cleaned abrasively in 
order to remove layers of paint and industrial discolorations such as smoke, soot, etc. It is 
expected after such treatment that brick surfaces will be rough and pitted, and wood will be 
somewhat frayed or "fuzzy" with raised wood grain. These nonsignificant surfaces will be 
damaged and have a roughened texture, but because they are interior elements, they will not be 
subject to further deterioration caused by weathering. 

Historic Interiors That Should Not Be Cleaned 
Abrasively return to top ▲ 

 
Decorative wood exterior or interior features should not be cleaned abrasively. Photo: NPS files. 

Those instances (generally industrial and some commercial properties), when it may be 
acceptable to use an abrasive treatment on the interior of historic structures have been 
described. But for the majority of historic buildings, the Secretary of the Interior's Guidelines for 
Rehabilitation do not recommend "changing the texture of exposed wooden architectural features 
(including structural members) and masonry surfaces through sandblasting or use of other 
abrasive techniques to remove paint, discolorations and plaster. 
Thus, it is not acceptable to clean abrasively interiors of historic residential and commercial 
properties which have finished interior spaces featuring milled woodwork such as doors, window 
and door moldings, wainscoting, stair balustrades and mantelpieces. Even the most modest 
historic house interior, although it may not feature elaborate detailing, contains plaster and 
woodwork that is architecturally significant to the original design and function of the house. 
Abrasive cleaning of such an interior would be destructive to the historic integrity of the building. 
Abrasive cleaning is also impractical. Rough surfaces of abrasively cleaned wooden elements are 
hard to keep clean. It is also difficult to seal, paint or maintain these surfaces which can be 
splintery and a problem to the building's occupants. The force of abrasive blasting may cause grit 
particles to lodge in cracks of wooden elements, which will be a nuisance as the grit is loosened 

https://www.nps.gov/tps/how-to-preserve/briefs/6-dangers-abrasive-cleaning.htm#top
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by vibrations and gradually sifts out. Removal of plaster will reduce the thermal and insulating 
value of the walls. Interior brick is usually softer than exterior brick, and generally of a poorer 
quality. Removing surface plaster from such brick by abrasive means often exposes gaping 
mortar joints and mismatched or repaired brickwork which was never intended to show. The 
resulting bare brick wall may require repointing, often difficult to match. It also may be 
necessary to apply a transparent surface coating (or sealer) in order to prevent the mortar and 
brick from "dusting." However. a sealer may not only change the color of the brick, but may also 
compound any existing moisture problems by restricting the normal evaporation of water vapor 
from the masonry surface. 
“Gentlest Means Possible” 
There are alternative means of removing dirt, stains and paint from historic building surfaces 
that can be recommended as more efficient and less destructive than abrasive techniques. The 
"gentlest means possible" of removing dirt from a building surface can be achieved by using a 
low-pressure water wash, scrubbing areas of more persistent grime with a natural bristle (never 
metal) brush. Steam cleaning can also be used effectively to clean some historic building fabric. 
Low-pressure water or steam will soften the dirt and cause the deposits to rise to the surface, 
where they can be washed away. 
A third cleaning technique which may be recommended to remove dirt, as well as stains, graffiti 
or paint, involves the use of commercially available chemical cleaners or paint removers, which, 
when applied to masonry, loosen or dissolve the dirt or stains. These cleaning agents may be 
used in combination with water or steam, followed by a clear water wash to remove the residue 
of dirt and the chemical cleaners from the masonry. A natural bristle brush may also facilitate 
this type of chemically assisted cleaning, particularly in areas of heavy dirt deposits or stains, 
and a wooden scraper can be useful in removing thick encrustations of soot. A limewash or 
absorbent talc, whiting or clay poultice with a solvent can be used effectively to draw out salts or 
stains from the surface of the selected areas of a building facade. It is almost impossible to 
remove paint from masonry surfaces without causing some damage to the masonry, and it is 
best to leave the surfaces as they are or repaint them if necessary. 
Some physicists are experimenting with the use of pulsed laser beams and xenon flash lamps for 
cleaning historic masonry surfaces. At this time it is a slow, expensive cleaning method, but its 
initial success indicates that it may have an increasingly important role in the future. 
There are many chemical paint removers which, when applied to painted wood, soften and 
dissolve the paint so that it can be scraped off by hand. Peeling paint can be removed from wood 
by hand scraping and sanding. Particularly thick layers of paint may be softened with a heat gun 
or heat plate, providing appropriate precautions are taken, and the paint film scraped off by 
hand. Too much heat applied to the same spot can burn the wood, and the fumes caused by 
burning paint are dangerous to inhale, and can he explosive. Furthermore, the hot air from heat 
guns can start fires in the building cavity. Thus, adequate ventilation is important when using a 
heat gun or heat plate, as well as when using a chemical stripper. A torch or open flame should 
never he used. 
Preparations for Cleaning: It cannot be overemphasized that all of these cleaning methods 
must be approached with caution. When using any of these procedures which involve water or 
other liquid cleaning agents on masonry, it is imperative that all openings be tightly covered, and 
all cracks or joints be well pointed in order to avoid the danger of water penetrating the 
building's facade, a circumstance which might result in serious moisture related problems such 
as efflorescence and/or subflorescence. Any time water is used on masonry as a cleaning agent, 
either in its pure state or in combination with chemical cleaners, it is very important that the 
work be done in warm weather when there is no danger of frost for several months. Otherwise 
water which has penetrated the masonry may freeze, eventually causing the surface of the 
building to crack and spall, which may create another conservation problem more serious to the 
health of the building than dirt. 
Each kind of masonry has a unique composition and reacts differently with various chemical 
cleaning substances. Water and/or chemicals may interact with minerals in stone and cause new 
types of stains to leach out to the surface immediately, or more gradually in a delayed reaction. 
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What may be a safe and effective cleaner for certain stain on one type of stone, may leave 
unattractive discolorations on another stone, or totally dissolve a third type. 
Testing: Cleaning historic building materials, particularly masonry, is a technically complex 
subject, and thus, should never be done without expert consultation and testing. No cleaning 
project should be undertaken without first applying the intended cleaning agent to a 
representative test patch area in an inconspicuous location on the building surface. The test 
patch or patches should be allowed to weather for a period of time, preferably through a 
complete seasonal cycle, in order to determine that the cleaned area will not he adversely 
affected by wet or freezing weather or any by-products of the cleaning process. 

Mitigating the Effects of Abrasive Cleaning return to top 

▲ 
There are certain restoration measures which can be adopted to help preserve a historic building 
exterior which has been damaged by abrasive methods. Wood that has been sandblasted will 
exhibit a frayed or "fuzzed" surface, or a harder wood will have an exaggerated raised grain. The 
only way to remove this rough surface or to smooth the grain is by laborious sanding. 
Sandblasted wood, unless it has been extensively sanded, serves as a dustcatcher, will weather 
faster, and will present a continuing and ever worsening maintenance problem. Such wood, after 
sanding, should be painted or given a clear surface coating to protect the wood, and allow for 
somewhat easier maintenance. 
There are few successful preservative treatments that may be applied to grit-blasted exterior 
masonry. Harder, denser stone may have suffered only a loss of crisp edges or tool marks, or 
other indications of craft technique. If the stone has a compact and uniform composition, it 
should continue to weather with little additional deterioration. But some types of sandstone, 
marble and limestone will weather at an accelerated rate once their protective "quarry crust" or 
patina has been removed. 
Softer types of masonry, particularly brick and architectural terra-cotta, are the most likely to 
require some remedial treatment if they have been abrasively cleaned. Old brick, being 
essentially a soft, baked clay product, is greatly susceptible to increased deterioration when its 
hard, outer skin is removed through abrasive techniques. This problem can be minimized by 
painting the brick. An alternative is to treat it with a clear sealer or surface coating but this will 
give the masonry a glossy, or shiny look. It is usually preferable to paint the brick rather than to 
apply a transparent sealer since sealers reduce the transpiration of moisture, allowing salts to 
crystallize as subflorescence that eventually spalls the brick. If a brick surface has been so 
extensively damaged by abrasive cleaning and weathering that spalling has already begun, it 
may be necessary to cover the walls with stucco, if it will adhere. 
Of course, the application of paint, a clear surface coating (sealer), or stucco to deteriorating 
masonry means that the historical appearance will be sacrificed in an attempt to conserve the 
historic building materials. However, the original color and texture will have been changed 
already by the abrasive treatment. At this point it is more important to try to preserve the brick, 
and there is little choice but to protect it from "dusting" or spalling too rapidly. As a last resort, 
in the case of severely spalling brick, there may be no option but to replace the brick--a difficult, 
expensive (particularly if custom-made reproduction brick is used), and lengthy process. As 
described earlier, sandblasted interior brick work, while not subject to change of weather, may 
require the application of a transparent surface coating or painting as a maintenance procedure 
to contain loose mortar and brick dust. (See Preservation Briefs No. 1 for a more thorough 
discussion of coatings.) 
Metals, other than cast or wrought iron, that have been pitted and dented by harsh abrasive 
blasting usually cannot be smoothed out. Although fillers may be satisfactory for smoothing a 
painted surface, exposed metal that has been damaged usually will have to be replaced. 

Summary and References return to top ▲ 
Sandblasting or other abrasive methods of cleaning or paint removal are by their nature 
destructive to historic building materials and should not be used on historic buildings except in a 
few well-monitored instances. There are exceptions when certain types of abrasive cleaning may 
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be permissible, but only if conducted by a trained conservator, and if cleaning is necessary for 
the preservation of the historic structure. 
There is no one formula that will be suitable for cleaning all historic building surfaces. Although 
there are many commercial cleaning products and methods available, it is impossible to state 
definitively which of these will be the most effective without causing harm to the building fabric. 
It is often difficult to identify ingredients or their proportions contained in cleaning products; 
consequently it is hard to predict how a product will react to the building materials to be cleaned. 
Similar uncertainties affect the outcome of other cleaning methods as they are applied to historic 
building materials. Further advances in understanding the complex nature of the many variables 
of the cleaning techniques may someday provide a better and simpler solution to the problems. 
But until that time, the process of cleaning historic buildings must be approached with caution 
through trial and error. 
It is important to remember that historic building materials are neither indestructible, nor are 
they renewable. They must be treated in a responsible manner, which may mean little or no 
cleaning at all if they are to be preserved for future generations to enjoy. If it is in the best 
interest of the building to clean it, then it should be done "using the gentlest means possible." 
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Masonry--brick, stone, terra-cotta, and concrete block--is found on nearly 
every historic building. Structures with all-masonry exteriors come to mind 
immediately, but most other buildings at least have masonry foundations or chimneys. 
Although generally considered "permanent," masonry is subject to deterioration, 
especially at the mortar joints. Repointing, also known simply as "pointing"or--
somewhat inaccurately--"tuck pointing"*, is the process of removing deteriorated mortar 
from the joints of a masonry wall and replacing it with new mortar. Properly done, 
repointing restores the visual and physical integrity of the masonry. Improperly done, 
repointing not only detracts from the appearance of the building, but may also cause 
physical damage to the masonry units themselves. 

The purpose of this Brief is to provide general guidance on appropriate materials and 
methods for repointing historic masonry buildings and it is intended to benefit building 
owners, architects, and contractors. The Brief should serve as a guide to prepare 
specifications for repointing historic masonry buildings. It should also help develop 
sensitivity to the particular needs of historic masonry, and to assist historic building 
owners in working cooperatively with architects, architectural conservators and historic 
preservation consultants, and contractors. Although specifically intended for historic 
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buildings, the guidance is appropriate for other masonry buildings as well. This 
publication updates Preservation Briefs 2: Repointing Mortar Joints in Historic Brick 
Buildings to include all types of historic unit masonry. The scope of the earlier Brief has 
also been expanded to acknowledge that the many buildings constructed in the first half 
of the 20th century are now historic and eligible for listing in the National Register of 
Historic Places, and that they may have been originally constructed with portland 
cement mortar. 

*Tuckpointing technically describes a primarily decorative application of a raised mortar 
joint or lime putty joint on top of flush mortar joints. 

 

Historical Background 

Mortar consisting primarily of lime and sand has been used as an integral part of 
masonry structures for thousands of years. Up until about the mid-19th century, lime or 
quicklime (sometimes called lump lime) was delivered to construction sites, where it had 
to be slaked, or combined with water. Mixing with water caused it to boil and resulted in 
a wet lime putty that was left to mature in a pit or wooden box for several weeks, up to 
a year. Traditional mortar was made from lime putty, or slaked lime, combined with 
local sand, generally in a ratio of 1 part lime putty to 3 parts sand by volume. Often 
other ingredients, such as crushed marine shells (another source of lime), brick dust, 
clay, natural cements, pigments, and even animal hair were also added to mortar, but 
the basic formulation for lime putty and sand mortar remained unchanged for centuries 
until the advent of portland cement or its forerunner, Roman cement, a natural, 
hydraulic cement. 

Portland cement was patented in Great Britain in 1824. It was named after the stone 
from Portland in Dorset which it resembled when hard. This is a fast-curing, hydraulic 
cement which hardens under water. Portland cement was first manufactured in the 
United States in 1872, although it was imported before this date. But it was not in 
common use throughout the country until the early 20th century. Up until the turn of the 
century portland cement was considered primarily an additive, or "minor ingredient" to 
help accelerate mortar set time. By the 1930s, however, most masons used a mix of 
equal parts portland cement and lime putty. Thus, the mortar found in masonry 
structures built between 1873 and 1930 can range from pure lime and sand mixes to a 
wide variety of lime, portland cement, and sand combinations. 

In the 1930s more new mortar products intended to hasten and simplify masons' work 
were introduced in the U.S. These included masonry cement, a premixed, bagged 
mortar which is a combination of portland cement and ground limestone, and hydrated 
lime, machine-slaked lime that eliminated the necessity of slaking quicklime into putty 
at the site. 

 

Identifying the Problem Before Repointing 

The decision to repoint is most often related to some obvious sign of deterioration, such 
as disintegrating mortar, cracks in mortar joints, loose bricks or stones, damp walls, or 
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damaged plasterwork. It is, however, erroneous to assume that repointing alone will 
solve deficiencies that result from other problems. The root cause of the deterioration--
leaking roofs or gutters, differential settlement of the building, capillary action causing 
rising damp, or extreme weather exposure--should always be dealt with prior to 
beginning work. 

Without appropriate repairs to eliminate the 
source of the problem, mortar deterioration will 
continue and any repointing will have been a 
waste of time and money. 

Use of Consultants. Because there are so 
many possible causes for deterioration in 
historic buildings, it may be desirable to retain 
a consultant, such as a historic architect or 
architectural conservator, to analyze the 
building. In addition to determining the most 
appropriate solutions to the problems, a 
consultant can prepare specifications which 
reflect the particular requirements of each job 
and can provide oversight of the work in progress. Referrals to preservation consultants 
frequently can be obtained from State Historic Preservation Offices, the American 
Institute for Conservation of Historic and Artistic Works (AIC), the Association for 
Preservation Technology (APT), and local chapters of the American Institute of Architects 
(AIA). 

 

Finding an Appropriate Mortar Match 

Preliminary research is necessary to ensure that the proposed repointing work is both 
physically and visually appropriate to the building. Analysis of unweathered portions of 
the historic mortar to which the new mortar will be matched can suggest appropriate 
mixes for the repointing mortar so that it will not damage the building because it is 

excessively strong or vapor impermeable. 

Examination and analysis of the masonry units--
brick, stone or terra cotta--and the techniques used 
in the original construction will assist in maintaining 
the building's historic appearance. A simple, non- 
technical, evaluation of the masonry units and 
mortar can provide information concerning the 
relative strength and permeability of each--critical 
factors in selecting the repointing mortar--while a 
visual analysis of the historic mortar can provide the 
information necessary for developing the new mortar 
mix and application techniques. 

Although not crucial to a successful repointing 
project, for projects involving properties of special 
historic significance, a mortar analysis by a qualified 

 
Masons practice using lime putty mortar to 
repair historic marble. Photo: NPS files. 

 
This late 19th century granite has 
recently been repointed with the joint 
profile and mortar color carefully 
matched to the original. Photo: NPS 
files. 
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laboratory can be useful by providing information on the original ingredients. However, 
there are limitations with such an analysis, and replacement mortar specifications should 
not be based solely on laboratory analysis. Analysis requires interpretation, and there 
are important factors which affect the condition and performance of the mortar that 
cannot be established through laboratory analysis. These may include: the original water 
content, rate of curing, weather conditions during original construction, the method of 
mixing and placing the mortar, and the cleanliness and condition of the sand. The most 
useful information that can come out of laboratory analysis is the identification of sand 
by gradation and color. This allows the color and the texture of the mortar to be 
matched with some accuracy because sand is the largest ingredient by volume. 

In creating a repointing mortar that is compatible with the masonry units, the objective 
is to achieve one that matches the historic mortar as closely as possible, so that the new 
material can coexist with the old in a sympathetic, supportive and, if necessary, 
sacrificial capacity. The exact physical and chemical properties of the historic mortar are 
not of major significance as long as the new mortar conforms to the following criteria: 

• The new mortar must match the historic mortar in color, texture and 
tooling. (If a laboratory analysis is undertaken, it may be possible to match the 
binder components and their proportions with the historic mortar, if those 
materials are available.) 

• The sand must match the sand in the historic mortar. (The color and texture of 
the new mortar will usually fall into place if the sand is matched successfully.) 

• The new mortar must have greater vapor permeability and 
be softer (measured in compressive strength) than the masonry units. 

• The new mortar must be as vapor permeable and as soft or softer (measured 
in compressive strength) than the historic mortar. (Softness or hardness is not 
necessarily an indication of permeability; old, hard lime mortars can still retain 
high permeability.) 

 
 

   

Mortar Analysis 

Methods for analyzing mortars can be divided into two broad 
categories: wet chemical and instrumental. Many laboratories 
that analyze historic mortars use a simple wet-chemical method 
called acid digestion, whereby a sample of the mortar is crushed 
and then mixed with a dilute acid. The acid dissolves all the 
carbonate-containing minerals not only in the binder, but also in 
the aggregate (such as oyster shells, coral sands, or other 
carbonate-based materials), as well as any other acid-soluble 
materials. The sand and fine-grained acid-insoluble material is left 
behind. There are several variations on the simple acid digestion 
test. One involves collecting the carbon dioxide gas given off as 
the carbonate is digested by the acid; based on the gas volume 
the carbnate content of the mortar can be accurately determined 

(Jedrzejewska, 1960). Simple acid digestion methods are rapid, inexpensive, and easy 
to perform, but the information they provide about the original composition of a mortar 

 
This mortar is the 
proper consistency for 
repointing historic 
brick. Photo: John P. 
Speweik. 
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is limited to the color and texture of the sand. The gas collection method provides more 
information about the binder than a simple acid digestion test. 

Instrumental analysis methods that have been used to evaluate mortars include 
polarized light or thin-section microscopy, scanning electron microscopy, atomic 
absorption spectroscopy, X-ray diffraction, and differential thermal analysis. All 
instrumental methods require not only expensive, specialized equipment, but also 
highly-trained experienced analysts. However, instrumental methods can provide much 
more information about a mortar. Thin-section microscopy is probably the most 
commonly used instrumental method. Examination of thin slices of a mortar in 
transmitted light is often used to supplement acid digestion methods, particularly to look 
for carbonate-based aggregate. For example, the new ASTM test method, ASTM C 1324-
96 "Test Method for Examination and Analysis of Hardened Mortars" which was designed 
specifically for the analysis of modern lime-cement and masonry cement mortars, 
combines a complex series of wet chemical analyses with thin-section microscopy. 

The drawback of most mortar analysis methods is that mortar samples of known 
composition have not been analyzed in order to evaluate the method. Historic mortars 
were not prepared to narrowly defined specifications from materials of uniform quality; 
they contain a wide array of locally derived materials combined at the discretion of the 
mason. While a particular method might be able to accurately determine the original 
proportions of a lime-cement-sand mortar prepared from modern materials, the 
usefulness of that method for evaluating historic mortars is questionable unless it has 
been tested against mortars prepared from materials more commonly used in the 
past. Lorraine Schnabel. 

 

Properties of Mortar 

Mortars for repointing should be softer or more permeable than the masonry units and 
no harder or more impermeable than the historic mortar to prevent damage to the 
masonry units. It is a common error to assume that hardness or high strength is a 
measure of appropriateness, particularly for lime-based historic mortars. Stresses within 
a wall caused by expansion, contraction, moisture migration, or settlement must be 
accommodated in some manner; in a masonry wall, these stresses should be relieved by 
the mortar rather than by the masonry units. A mortar that is stronger in compressive 
strength than the masonry units will not "give," thus causing stresses to be relieved 
through the masonry units--resulting in permanent damage to the masonry, such as 
cracking and spalling, that cannot be repaired easily. 
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While stresses can also break the bond between the mortar 
and the masonry units, permitting water to penetrate the 
resulting hairline cracks, this is easier to correct in the joint 
through repointing than if the break occurs in the masonry 
units. 

Permeability, or rate of vapor transmission, is also critical. 
High lime mortars are more permeable than denser cement 
mortars. Historically, mortar acted as a bedding material--not 
unlike an expansion joint--rather than a "glue" for the 
masonry units, and moisture was able to migrate through the 
mortar joints rather than the masonry units. When moisture 
evaporates from the masonry it deposits any soluble salts 
either on the surface as efflorescence or below the surface 
as subflorescence. While salts deposited on the surface of 
masonry units are usually relatively harmless, salt 
crystallization within a masonry unit creates pressure that 
can cause parts ofthe outer surface to spall off or delaminate. 
If the mortar does not permitmoisture or moisture vapor to 
migrate out of the wall and evaporate, theresult will be damage to the masonry units. 

 

Components of Mortar 

Sand. Sand is the largest component of mortar and the material that gives mortar its 
distinctive color, texture and cohesiveness. Sand must be free of impurities, such as 
salts or clay. The three key characteristics of sand are: particle shape, gradation and 
void ratios. 

When viewed under a magnifying glass or low-power microscope, particles of sand 
generally have either rounded edges, such as found in beach and river sand, or sharp, 
angular edges, found in crushed or manufactured sand. For repointing mortar, rounded 
or natural sand is preferred for two reasons. It is usually similar to the sand in the 
historic mortar and provides a better visual match. It also has better working qualities or 
plasticity and can thus be forced into the joint more easily, forming a good contact with 
the remaining historic mortar and the surface of the adjacent masonry units. Although 
manufactured sand is frequently more readily available, it is usually possible to locate a 
supply of rounded sand. 

The gradation of the sand (particle size distribution) plays a very important role in the 
durability and cohesive properties of a mortar. Mortar must have a certain percentage of 
large to small particle sizes in order to deliver the optimum performance. Acceptable 
guidelines on particle size distribution may be found in ASTM C 144 (American Society 
for Testing and Materials). However, in actuality, since neither historic nor modern sands 
are always in compliance with ASTM C 144, matching the same particle appearance and 
gradation usually requires sieving the sand. 

A scoop of sand contains many small voids between the individual grains. A mortar that 
performs well fills all these small voids with binder (cement/lime combination or mix) in 
a balanced manner. Well-graded sand generally has a 30 per cent void ratio by volume. 

 
This early 19th century 
building is being repointed 
with lime mortar. Photo: 
Travis McDonald. 
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Thus, 30 per cent binder by volume generally should be used, unless the historic mortar 
had a different binder: aggregate ratio. This represents the 1:3 binder to sand ratios 
often seen in mortar specifications. 

For repointing, sand generally should conform to ASTM C 144 to assure proper gradation 
and freedom from impurities; some variation may be necessary to match the original 
size and gradation. Sand color and texture also should match the original as closely as 
possible to provide the proper color match without other additives. 

Lime. Mortar formulations prior to the late-19th century used lime as the primary 
binding material. Lime is derived from heating limestone at high temperatures which 
burns off the carbon dioxide, and turns the limestone into quicklime. There are three 
types of limestone--calcium, magnesium, and dolomitic--differentiated by the different 
levels of magnesium carbonate they contain which impart specific qualities to mortar. 
Historically, calcium lime was used for mortar rather than the dolomitic lime (calcium 
magnesium carbonate) most often used today. But it is also important to keep in mind 
the fact that the historic limes, and other components of mortar, varied a great deal 
because they were natural, as opposed to modern lime which is manufactured and, 
therefore, standardized. Because some of the kinds of lime, as well as other components 
of mortar, that were used historically are no longer readily available, even when a 
conscious effort is made to replicate a "historic" mix, this may not be achievable due to 

the differences between modern and historic 
materials. 

Lime, itself, when mixed with water into a 
paste is very plastic and creamy. It will 
remain workable and soft indefinitely, if stored 
in a sealed container. Lime (calcium 
hydroxide) hardens by carbonation absorbing 
carbon dioxide primarily from the air, 
converting itself to calcium carbonate. Once a 
lime and sand mortar is mixed and placed in a 
wall, it begins the process of carbonation. If 
lime mortar is left to dry too rapidly, 
carbonation of the mortar will be reduced, 
resulting in poor adhesion and poor durability. 
In addition, lime mortar is slightly water 
soluble and thus is able to re-seal any hairline 
cracks that may develop during the life of the 

mortar. Lime mortar is soft, porous, and changes little in volume during temperature 
fluctuations thus making it a good choice for historic buildings. Because of these 
qualities, high calcium lime mortar may be considered for many repointing projects, not 
just those involving historic buildings. 

For repointing, lime should conform to ASTM C 207, Type S, or Type SA, Hydrated Lime 
for Masonry Purposes. This machine-slaked lime is designed to assure high plasticity and 
water retention. The use of quicklime which must be slaked and soaked by hand may 
have advantages over hydrated lime in some restoration projects if time and money 
allow. 

Lime putty. Lime putty is slaked lime that has a putty or paste-like consistency. It 
should conform to ASTM C 5. Mortar can be mixed using lime putty according to ASTM C 

 
Caulking was inappropriately used here in 
place of mortar on the top of the wall. As a 
result, it has not been durable. Photo: NPS 
files. 
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270 property or proportion specification. 

Portland cement. More recent, 20th-century mortar has used portland cement as a 
primary binding material. A straight portland cement and sand mortar is extremely hard, 
resists the movement of water, shrinks upon setting, and undergoes relatively large 
thermal movements. When mixed with water, portland cement forms a harsh, stiff paste 
that is quite unworkable, becoming hard very quickly. (Unlike lime, portland cement will 
harden regardless of weather conditions and does not require wetting and drying 
cycles.) Some portland cement assists the workability and plasticity of the mortar 
without adversely affecting the finished project; it also provides early strength to the 
mortar and speeds setting. Thus, it may be appropriate to add some portland cement to 
an essentially lime-based mortar even when repointing relatively soft 18th or 19th 
century brick under some circumstances when a slightly harder mortar is required. The 
more portland cement that is added to a mortar formulation the harder it becomes--and 
the faster the initial set. 

For repointing, portland cement should conform to ASTM C 150. White, non- staining 
portland cement may provide a better color match for some historic mortars than the 
more commonly available grey portland cement. But, it should not be assumed, 
however, that white portland cement is always appropriate for all historic buildings, 
since the original mortar may have been mixed with grey cement. The cement should 
not have more than 0.60 per cent alkali to help avoid efflorescence. 

Masonry cement. Masonry cement is a preblended mortar mix commonly found at 
hardware and home repair stores. It is designed to produce mortars with a compressive 
strength of 750 psi or higher when mixed with sand and water at the job site. It may 
contain hydrated lime, but it always contains a large amount of portland cement, as well 
as ground limestone and other workability agents, including air-entraining agents. 
Because masonry cements are not required to contain hydrated lime, and generally do 
not contain lime, they produce high strength mortars that can damage historic 
masonry. For this reason, they generally are not recommended for use on historic 
masonry buildings. 

Lime mortar (pre-blended). Hydrated lime mortars, and pre-blended lime putty 
mortars with or without a matched sand are commercially available. Custom mortars are 
also available with color. In most instances, pre-blended lime mortars containing sand 
may not provide an exact match; however, if the project calls for total repointing, a pre-
blended lime mortar may be worth considering as long as the mortar is compatible in 
strength with the masonry. If the project involves only selected, "spot" repointing, then 
it may be better to carry out a mortar analysis which can provide a custom pre-blended 
lime mortar with a matching sand. In either case, if a preblended lime mortar is to be 
used, it should contain Type S or SA hydrated lime conforming to ASTM C 207. 

Water. Water should be potable--clean and free from acids, alkalis, or other dissolved 
organic materials. 

Other Components 

Historic components. In addition to the color of the sand, the texture of the mortar is 
of critical importance in duplicating historic mortar. Most mortars dating from the mid-
19th century on--with some exceptions--have a fairly homogeneous texture and color. 
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Some earlier mortars are not as uniformly textured and may contain lumps of partially 
burned lime or "dirty lime", shell (which often provided a source of lime, particularly in 
coastal areas), natural cements, pieces of clay, lampblack or other pigments, or even 
animal hair. The visual characteristics of these mortars can be duplicated through the 
use of similar materials in the repointing mortar. 

Replicating such unique or individual mortars will require writing new specifications for 
each project. If possible, suggested sources for special materials should be included. For 
example, crushed oyster shells can be obtained in a variety of sizes from poultry supply 
dealers. 

Pigments. Some historic mortars, particularly in the late 19th century, were tinted to 
match or contrast with the brick or stone. Red pigments, sometimes in the form of brick 
dust, as well as brown, and black pigments were commonly used. Modern pigments are 
available which can be added to the mortar at the job site, but they should not exceed 
10 per cent by weight of the portland cement in the mix, and carbon black should be 
limited to 2 per cent. Only synthetic mineral oxides, which are alkali-proof and sun-fast, 
should be used to prevent bleaching and fading. 

Modern components. Admixtures are used to create specific characteristics in mortar, 
and whether they should be used will depend upon the individual project. Air entraining 
agents, for example, help the mortar to resist freeze-thaw damage in northern 
climates.Accelerators are used to reduce mortar freezing prior to setting 
while retarders help to extend the mortar life in hot climates. Selection of admixtures 
should be made by the architect or architectural conservator as part of the 
specifications, not something routinely added by the masons. 

Generally, modern chemical additives are unnecessary and may, in fact, have 
detrimental effects in historic masonry projects. The use of antifreeze compounds is not 
recommended. They are not very effective with high lime mortars and may introduce 
salts, which may cause efflorescence later. A better practice is to warm the sand and 
water, and to protect the completed work from freezing. No definitive study has 
determined whether air-entraining additives should be used to resist frost action and 
enhance plasticity, but in areas of extreme exposure requiring high-strength mortars 
with lower permeability, air-entrainment of 10-16 percent may be desirable (see formula 
for "severe weather exposure" in Mortar Type and Mix). Bonding agents are not a 
substitute for proper joint preparation, and they should generally be avoided. If the joint 
is properly prepared, there will be a good bond between the new mortar and the 
adjacent surfaces. In addition, a bonding agent is difficult to remove if smeared on a 
masonry surface. 

Mortar Type and Mix 

Mortars for repointing projects, especially those involving historic buildings, typically are 
custom mixed in order to ensure the proper physical and visual qualities. These 
materials can be combined in varying proportions to create a mortar with the desired 
performance and durability. The actual specification of a particular mortar type should 
take into consideration all of the factors affecting the life of the building including: 
current site conditions, present condition of the masonry, function of the new mortar, 
degree of weather exposure, and skill of the mason. 
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Thus, no two repointing projects are exactly the same. Modern 
materials specified for use in repointing mortar should conform to 
specifications of the American Society for Testing and Materials 
(ASTM) or comparable federal specifications, and the resulting 
mortar should conform to ASTM C 270, Mortar for Unit Masonry. 

Specifying the proportions for the repointing mortar for a specific 
job is not as difficult as it might seem. Five mortar types, each 
with a corresponding recommended mix, have been established 
by ASTM to distinguish high strength mortar from soft flexible 
mortars. The ASTM designated them in decreasing order of 
approximate general strength as Type M (2,500 psi), Type S 
(1,800 psi), Type N (750 psi), Type O (350 psi) and Type K (75 
psi). (The letters identifying the types are from the words MASON 
WORK using every other letter.) Type K has the highest lime 
content of the mixes that contain portland cement, although it is 
seldom used today, except for some historic preservation 
projects. The designation "L" in the accompanying chart identifies 
a straight lime and sand mix. Specifying the appropriate ASTM 

mortar by proportion of ingredients, will ensure the desired physical properties. Unless 
specified otherwise, measurements or proportions for mortar mixes are always given in 
the following order: cement-lime-sand. Thus, a Type K mix, for example, would be 
referred to as 1-3-10, or 1 part cement to 3 parts lime to 10 parts sand. Other 
requirements to create the desired visual qualities should be included in the 
specifications. 

The strength of a mortar can vary. If mixed with higher amounts of portland cement, a 
harder mortar is obtained. The more lime that is added, the softer and more plastic the 
mortar becomes, increasing its workability. A mortar strong in compressive strength 
might be desirable for a hard stone (such as granite) pier holding up a bridge deck, 
whereas a softer, more permeable lime mortar would be preferable for a historic wall of 
soft brick. Masonry deterioration caused by salt deposition results when the mortar is 
less permeable than the masonry unit. A strong mortar is still more permeable than 
hard, dense stone. However, in a wall constructed of soft bricks where the masonry unit 
itself has a relatively high permeability or vapor transmission rate, a soft, high lime 
mortar is necessary to retain sufficient permeability. 

 

Budgeting and Scheduling 

Repointing is both expensive and time consuming due to the extent of handwork and 
special materials required. It is preferable to repoint only those areas that require work 
rather than an entire wall, as is often specified. But, if 25 to 50 per cent or more of a 
wall needs to be repointed, repointing the entire wall may be more cost effective than 
spot repointing. 

 
Here, a hammer and 
chisel are being 
correctly used to 
prepare a joint for 
repointing. Photo: John 
P. Speweik. 
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Total repointing may also be more sensible when 
access is difficult, requiring the erection of 
expensive scaffolding (unless the majority of the 
mortar is sound and unlikely to require 
replacement in the foreseeable future). Each 
project requires judgement based on a variety of 
factors. Recognizing this at the outset will help 
to prevent many jobs from becoming 
prohibitively expensive. 

In scheduling, seasonal aspects need to be 
considered first. Generally speaking, wall 
temperatures between 40 and 95 degrees F (8 
and 38 degrees C) will prevent freezing or 
excessive evaporation of the water in the mortar. Ideally, repointing should be done in 
shade, away from strong sunlight in order to slow the drying process, especially during 
hot weather. If necessary, shade can be provided for large-scale projects with 
appropriate modifications to scaffolding. 

The relationship of repointing to other work proposed on the building must also be 
recognized. For example, if paint removal or cleaning is anticipated, and if the mortar 
joints are basically sound and need only selective repointing, it is generally better to 
postpone repointing until after completion of these activities. However, if the mortar has 
eroded badly, allowing moisture to penetrate deeply into the wall, repointing should be 
accomplished before cleaning. Related work, such as structural or roof repairs, should be 
scheduled so that they do not interfere with repointing and so that all work can take 
maximum advantage of erected scaffolding. 

Building managers also must recognize the difficulties that a repointing project can 
create. 

The process is time consuming, and scaffolding may need to 
remain in place for an extended period of time. The joint 
preparation process can be quite noisy and can generate large 
quantities of dust which must be controlled, especially at air 
intakes to protect human health, and also where it might damage 
operating machinery. Entrances may be blocked from time to 
time making access difficult for both building tenants and visitors. 
Clearly, building managers will need to coordinate the repointing 
work with other events at the site. 

Contractor Selection 

The ideal way to select a contractor is to ask knowledgeable 
owners of recently repointed historic buildings for 
recommendations. Qualified contractors then can provide lists of 
other repointing projects for inspection. More commonly, 
however, the contractor for a repointing project is selected 
through a competitive bidding process over which the client or 
consultant has only limited control. In this situation it is 

important to ensure that the specifications stipulate that masons must have a minimum 

 
When repairing this stone wall, the mason 
matched the raised profile of the original 
tuckpointing. Photo: NPS files. 

 
A mechanical grinder 
improperly used to cut 
out the horizontal joint 
and incompatible 
repointing have 
seriously damaged the 
19th century brick. 
Photo: NPS files. 
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of five years' experience with repointing historic masonry buildings to be eligible to bid 
on the project. Contracts are awarded to the lowest responsible bidder, and bidders who 
have performed poorly on other projects usually can be eliminated from consideration on 
this basis, even if they have the lowest prices. 

The contract documents should call for unit prices as well as a base bid. Unit pricing 
forces the contractor to determine in advance what the cost addition or reduction will be 
for work which varies from the scope of the base bid. If, for example, the contractor has 
fifty linear feet less of stone repointing than indicated on the contract documents but 
thirty linear feet more of brick repointing, it will be easy to determine the final price for 
the work. Note that each type of work--brick repointing, stone repointing, or similar 
items--will have its own unit price. The unit price also should reflect quantities; one 
linear foot of pointing in five different spots will be more expensive than five contiguous 
linear feet. 

Execution of the Work 

Test Panels. These panels are prepared by the contractor using the same techniques 
that will be used on the remainder of the project. Several panel locations--preferably not 
on the front or other highly visible location of the building--may be necessary to include 
all types of masonry, joint styles, mortar colors, and other problems likely to be 
encountered on the job. 

If cleaning tests, for example, are also to be undertaken, 
they should be carried out in the same location. Usually a 3 
foot by 3 foot area is sufficient for brickwork, while a 
somewhat larger area may be required for stonework. 
These panels establish an acceptable standard of work and 
serve as a benchmark for evaluating and accepting 
subsequent work on the building. 

Joint Preparation. Old mortar should be removed to a 
minimum depth of 2 to 2-1/2 times the width of the joint to 
ensure an adequate bond and to prevent mortar "popouts." 
For most brick joints, this will require removal of the mortar 
to a depth of approximately ½ to 1 inch; for stone masonry 
with wide joints, mortar may need to be removed to a 
depth of several inches. Any loose or disintegrated mortar 
beyond this minimum depth also should be removed. 

Although some damage may be inevitable, careful joint 
preparation can help limit damage to masonry units. The traditional manner of removing 
old mortar is through the use of hand chisels and mash hammers. Though labor-
intensive, in most instances this method poses the least threat for damage to historic 
masonry units and produces the best final product. 

The most common method of removing mortar, however, is through the use of power 
saws or grinders. The use of power tools by unskilled masons can be disastrous for 
historic masonry, particularly soft brick. Using power saws on walls with thin joints, such 
as most brick walls, almost always will result in damage to the masonry units by 
breaking the edges and by overcutting on the head, or vertical joints. 

 
Unskilled repointing has 
negatively impacted the 
character of this late-19th 
century building. Photo: NPS 
files. 
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However, small pneumatically-powered chisels generally can be used safely and 
effectively to remove mortar on historic buildings as long as the masons maintain 
appropriate control over the equipment. Under certain circumstances, thin diamond-
bladed grinders may be used to cut out horizontal joints only on hard portland cement 
mortar common to most early-20th century masonry buildings. Usually, automatic tools 
most successfully remove old mortar without damaging the masonry units when they 
are used in combination with hand tools in preparation for repointing. Where horizontal 
joints are uniform and fairly wide, it may be possible to use a power masonry saw to 
assist the removal of mortar, such as by cutting along the middle of the joint; final 
mortar removal from the sides of the joints still should be done with a hand chisel and 
hammer. Caulking cutters with diamond blades can sometimes be used successfully to 
cut out joints without damaging the masonry. Caulking cutters are slow; they do not 
rotate, but vibrate at very high speeds, thus minimizing the possibility of damage to 
masonry units. Although mechanical tools may be safely used in limited circumstances 
to cut out horizontal joints in preparation for repointing, they should never be used on 
vertical joints because of the danger of slipping and cutting into the brick above or below 
the vertical joint. Using power tools to remove mortar without damaging the surrounding 
masonry units also necessitates highly skilled masons experienced in working on historic 
masonry buildings. Contractors should demonstrate proficiency with power tools before 
their use is approved. 

Using any of these power tools may also be more acceptable on hard stone, such as 
quartzite or granite, than on terra cotta with its glass-like glaze, or on soft brick or 
stone. The test panel should determine the acceptability of power tools. If power tools 
are to be permitted, the contractor should establish a quality control program to account 
for worker fatigue and similar variables. 

Mortar should be removed cleanly from the masonry units, leaving square corners at the 
back of the cut. Before filling, the joints should be rinsed with a jet of water to remove 
all loose particles and dust. At the time of filling, the joints should be damp, but with no 
standing water present. For masonry walls--limestone, sandstone and common brick--
that are extremely absorbent, it is recommended that a continual mist of water be 
applied for a few hours before repointing begins. 

Mortar Preparation. Mortar components should be measured and mixed carefully to 
assure the uniformity of visual and physical characteristics. Dry ingredients are 
measured by volume and thoroughly mixed before the addition of any water. Sand must 
be added in a damp, loose condition to avoid over sanding. Repointing mortar is typically 
pre-hydrated by adding water so it will just hold together, thus allowing it to stand for a 
period of time before the final water is added. Half the water should be added, followed 
by mixing for approximately 5 minutes. The remaining water should then be added in 
small portions until a mortar of the desired consistency is reached. The total volume of 
water necessary may vary from batch to batch, depending on weather conditions. It is 
important to keep the water to a minimum for two reasons: first, a drier mortar is 
cleaner to work with, and it can be compacted tightly into the joints; second, with no 
excess water to evaporate, the mortar cures without shrinkage cracks. Mortar should be 
used within approximately 30 minutes of final mixing, and "retempering," or adding 
more water, should not be permitted. 

Using Lime Putty to Make Mortar. Mortar made with lime putty and sand, sometimes 
referred to as roughage or course stuff, should be measured by volume, and may 
require slightly different proportions from those used with hydrated lime. No additional 
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water is usually needed to achieve a workable consistency because enough water is 
already contained in the putty. Sand is proportioned first, followed by the lime putty, 
then mixed for five minutes or until all the sand is thoroughly coated with the lime putty. 
But mixing, in the familiar sense of turning over with a hoe, sometimes may not be 
sufficient if the best possible performance is to be obtained from a lime putty mortar. 
Although the old practice of chopping, beating and ramming the mortar has largely been 
forgotten, recent field work has confirmed that lime putty and sand rammed and beaten 
with a wooden mallet or ax handle, interspersed by chopping with a hoe, can 
significantly improve workability and performance. The intensity of this action increases 
the overall lime/sand contact and removes any surplus water by compacting the other 
ingredients. It may also be advantageous for larger projects to use a mortar pan mill for 
mixing. Mortar pan mills which have a long tradition in Europe produce a superior lime 
putty mortar not attainable with today's modern paddle and drum type mixers. 

For larger repointing projects the lime putty and sand can be mixed together ahead of 
time and stored indefinitely, on or off site, which eliminates the need for piles of sand on 
the job site. This mixture, which resembles damp brown sugar, must be protected from 
the air in sealed containers with a wet piece of burlap over the top or sealed in a large 
plastic bag to prevent evaporation and premature carbonation. The lime putty and sand 
mixture can be recombined into a workable plastic state months later with no additional 
water. 

If portland cement is specified in a lime putty and sand mortar--Type O (1:2:9) or Type 
K (1:3:11)--the portland cement should first be mixed into a slurry paste before adding 
it to the lime putty and sand. Not only will this ensure that the portland cement is evenly 
distributed throughout the mixture, but if dry portland cement is added to wet 
ingredients it tends to "ball up," jeopardizing dispersion. (Usually water must be added 
to the lime putty and sand anyway once the portland cement is introduced.) Any color 
pigments should be added at this stage and mixed for a full five minutes. The mortar 
should be used within 30 minutes to 1½ hours and it should not be retempered. Once 
portland cement has been added the mortar can no longer be stored. 

Filling the Joint. Where existing mortar has been removed to a depth of greater than 1 
inch, these deeper areas should be filled first, compacting the new mortar in several 
layers. The back of the entire joint should be filled successively by applying 
approximately 1/4 inch of mortar, packing it well into the back corners. This application 
may extend along the wall for several feet. As soon as the mortar has reached thumb-
print hardness, another 1/4 inch layer of mortar--approximately the same thickness--
may be applied. Several layers will be needed to fill the joint flush with the outer surface 
of the masonry. It is important to allow each layer time to harden before the next layer 
is applied; most of the mortar shrinkage occurs during the hardening process and 
layering thus minimizes overall shrinkage. 

When the final layer of mortar is thumb-print hard, the joint should be tooled to match 
the historic joint. Proper timing of the tooling is important for uniform color and 
appearance. If tooled when too soft, the color will be lighter than expected, and hairline 
cracks may occur; if tooled when too hard, there may be dark streaks called "tool 
burning," and good closure of the mortar against the masonry units will not be achieved. 

If the old bricks or stones have worn, rounded edges, it is best to recess the final mortar 
slightly from the face of the masonry. This treatment will help avoid a joint which is 
visually wider than the actual joint; it also will avoid creation of a large, thin featheredge 
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which is easily damaged, thus admitting water. After tooling, excess mortar can be 
removed from the edge of the joint by brushing with a natural bristle or nylon brush. 
Metal bristle brushes should never be used on historic masonry. 

Curing Conditions. The preliminary hardening of high-lime content mortars--those 
mortars that contain more lime by volume than portland cement, i.e., Type O (1:2:9), 
Type K (1:3:11), and straight lime/sand, Type "L" (0:1:3)--takes place fairly rapidly as 
water in the mix is lost to the porous surface of the masonry and through evaporation. A 
high lime mortar (especially Type "L") left to dry out too rapidly can result in chalking, 
poor adhesion, and poor durability. Periodic wetting of the repointed area after the 
mortar joints are thumb-print hard and have been finish tooled may significantly 
accelerate the carbonation process. When feasible, misting using a hand sprayer with a 
fine nozzle can be simple to do for a day or two after repointing. Local conditions will 
dictate the frequency of wetting, but initially it may be as often as every hour and 
gradually reduced to every three or four hours. Walls should be covered with burlap for 
the first three days after repointing. (Plastic may be used, but it should be tented out 
and not placed directly against the wall.) This helps keep the walls damp and protects 
them from direct sunlight. Once carbonation of the lime has begun, it will continue for 
many years and the lime will gain strength as it reverts back to calcium carbonate within 
the wall. 

Aging the Mortar. Even with the best efforts at 
matching the existing mortar color, texture, and 
materials, there will usually be a visible difference 
between the old and new work, partly because the 
new mortar has been matched to the unweathered 
portions of the historic mortar. Another reason for 
a slight mismatch may be that the sand is more 
exposed in old mortar due to the slight erosion of 
the lime or cement. Although spot repointing is 
generally preferable and some color difference 
should be acceptable, if the difference between old 
and new mortar is too extreme, it may be 
advisable in some instances to repoint an entire 
area of a wall, or an entire feature such as a bay, 
to minimize the difference between the old and the new mortar. If the mortars have 
been properly matched, usually the best way to deal with surface color differences is to 
let the mortars age naturally. Other treatments to overcome these differences, including 
cleaning the non-repointed areas or staining the new mortar, should be carefully tested 
prior to implementation. 

Staining the new mortar to achieve a better color match is generally not recommended, 
but it may be appropriate in some instances. Although staining may provide an initial 
match, the old and new mortars may weather at different rates, leading to visual 
differences after a few seasons. In addition, the mixtures used to stain the mortar may 
be harmful to the masonry; for example, they may introduce salts into the masonry 
which can lead to efflorescence. 

Cleaning the Repointed Masonry. If repointing work is carefully executed, there will 
be little need for cleaning other than to remove the small amount of mortar from the 
edge of the joint following tooling. This can be done with a stiff natural bristle or nylon 
brush after the mortar has dried, but before it is initially set (1-2 hours). Mortar that has 

 
This 18th century pediment and 
surrounding wall exhibit distinctively 
different mortar joints. Photo: NPS files. 
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hardened can usually be removed with a wooden paddle or, if necessary, a chisel. 

Further cleaning is best accomplished with plain water and natural bristle or nylon 
brushes. If chemicals must be used, they should be selected with extreme caution. 
Improper cleaning can lead to deterioration of the masonry units, deterioration of the 
mortar, mortar smear, and efflorescence. New mortar joints are especially susceptible to 
damage because they do not become fully cured for several months. Chemical cleaners, 
particularly acids, should never be used on dry masonry. The masonry should always be 
completely soaked once with water before chemicals are applied. After cleaning, the 
walls should be flushed again with plain water to remove all traces of the chemicals. 

Several precautions should be taken if a freshly repointed masonry wall is to be cleaned. 
First, the mortar should be fully hardened before cleaning. Thirty days is usually 
sufficient, depending on weather and exposure; as mentioned previously, the mortar will 
continue to cure even after it has hardened. Test panels should be prepared to evaluate 
the effects of different cleaning methods. Generally, on newly repointed masonry walls, 
only very low pressure (100 psi) water washing supplemented by stiff natural bristle or 
nylon brushes should be used, except on glazed or polished surfaces, where only soft 
cloths should be used.** 

New construction "bloom" or efflorescence occasionally appears within the first few 
months of repointing and usually disappears through the normal process of weathering. 
If the efflorescence is not removed by natural processes, the safest way to remove it is 
by dry brushing with stiff natural or nylon bristle brushes followed by wet brushing. 
Hydrochloric (muriatic) acid, is generally ineffective, and it should not be used to remove 
efflorescence. It may liberate additional salts, which, in turn, can lead to more 
efflorescence. 

Surface Grouting is sometimes suggested as an alternative to repointing brick 
buildings, in particular. This process involves the application of a thin coat of cement-
based grout to the mortar joints and the mortar/brick interface. To be effective, the 
grout must extend slightly onto the face of the masonry units, thus widening the joint 
visually. The change in the joint appearance can alter the historic character of the 
structure to an unacceptable degree. In addition, although masking of the bricks is 
intended to keep the grout off the remainder of the face of the bricks, some level of 
residue, called "veiling," will inevitably remain. Surface grouting cannot substitute for 
the more extensive work of repointing, and it is not a recommended treatment for 
historic masonry. 

**Additional information on masonry cleaning is presented in Preservation Briefs 1: 
Assessing Cleaning and Water-Repellent Treatments for Historic Masonry Buildings, 
Robert C. Mack, FAIA, and Anne Grimmer, Washington, D.C.: Technical Preservation 
Services, National Park Service, U.S. Department of the Interior, 2000; and Keeping it 
Clean: Removing Exterior Dirt, Paint, Stains & Graffiti from Historic Masonry Buildings, 
Anne E. Grimmer, Washington, D.C.: Technical Preservation Services, National Park 
Service, U.S. Department of the Interior, 1988. 

 

Visually Examining the Mortar and the Masonry Units 
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A simple in situ comparison will help determine the hardness and condition of the mortar 
and the masonry units. Begin by scraping the mortar with a screwdriver, and gradually 
tapping harder with a cold chisel and mason's hammer. Masonry units can be tested in 
the same way beginning, even more gently, by scraping with a fingernail. This relative 
analysis which is derived from the 10-point hardness scale used to describe minerals, 
provides a good starting point for selection of an appropriate mortar. It is described 
more fully in "The Russack System for Brick & Mortar Description" referenced 
in Selected Reading at the end of this Brief. 

Mortar samples should be chosen carefully, and picked from a variety of locations on the 
building to find unweathered mortar, if possible. Portions of the building may have been 
repointed in the past while other areas may be subject to conditions causing unusual 
deterioration. There may be several colors of mortar dating from different construction 
periods or sand used from different sources during the initial construction. Any of these 
situations can give false readings to the visual or physical characteristics required for the 
new mortar. Variations should be noted which may require developing more than one 
mix. 

1) Remove with a chisel and hammer three or four unweathered samples of the mortar 
to be matched from several locations on the building. (Set the largest sample aside--this 
will be used later for comparison with the repointing mortar). Removing a full 
representation of samples will allow selection of a "mean" or average mortar sample. 

2) Mash the remaining samples with a wooden mallet, or hammer if necessary, until 
they are separated into their constituent parts. There should be a good handful of the 
material. 

3) Examine the powdered portion--the lime and/or cement matrix of the mortar. Most 
particularly, note the color. There is a tendency to think of historic mortars as having 
white binders, but grey portland cement was available by the last quarter of the 19th 
century, and traditional limes were also sometimes grey. Thus, in some instances, the 
natural color of the historic binder may be grey, rather than white. The mortar may also 
have been tinted to create a colored mortar, and this color should be identified at this 
point. 

4) Carefully blow away the powdery material (the lime and/or cement matrix which 
bound the mortar together). 

5) With a low power (10 power) magnifying glass, examine the remaining sand and 
other materials such as lumps of lime or shell. 

6) Note and record the wide range of color as well as the varying sizes of the individual 
grains of sand, impurities, or other materials. 

Other Factors to Consider 

Color. Regardless of the color of the binder or colored additives, the sand is the primary 
material that gives mortar its color. A surprising variety of colors of sand may be found 
in a single sample of historic mortar, and the different sizes of the grains of sand or 
other materials, such as incompletely ground lime or cement, play an important role in 
the texture of the repointing mortar. Therefore, when specifying sand for repointing 
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mortar, it may be necessary to obtain sand from several sources and to combine or 
screen them in order to approximate the range of sand colors and grain sizes in the 
historic mortar sample. 

Pointing Style. Close examination of the historic masonry wall and the techniques used 
in the original construction will assist in maintaining the visual qualities of the building. 
Pointing styles and the methods of producing them should be examined. It is important 
to look at both the horizontal and the vertical joints to determine the order in which they 
were tooled and whether they were the same style. Some late-19th and early-20th 
century buildings, for example, have horizontal joints that were raked back while the 
vertical joints were finished flush and stained to match the bricks, thus creating the 
illusion of horizontal bands. Pointing styles may also differ from one facade to another; 
front walls often received greater attention to mortar detailing than side and rear 
walls.Tuckpointing is not true repointing but the application of a raised joint or lime 
putty joint on top of flush mortar joints. Penciling is a purely decorative, painted 
surface treatment over a mortar joint, often in a contrasting color. 

Masonry Units.The masonry units should also be examined so that any replacement 
units will match the historic masonry. Within a wall there may be a wide range of colors, 
textures, and sizes, particularly with hand-made brick or rough-cut, locally-quarried 
stone. Replacement units should blend in with the full range of masonry units rather 
than a single brick or stone. 

Matching Color and Texture of the Repointing Mortar 

New mortar should match the unweathered interior portions of the historic mortar. The 
simplest way to check the match is to make a small sample of the proposed mix and 
allow it to cure at a temperature of approximately 70 degrees F for about a week, or it 
can be baked in an oven to speed up the curing; this sample is then broken open and 
the surface is compared with the surface of the largest "saved" sample of historic 
mortar. 

If a proper color match cannot be achieved through the use of natural sand or colored 
aggregates like crushed marble or brick dust, it may be necessary to use a modern 
mortar pigment. 

During the early stages of the project, it should be determined how closely the new 
mortar should match the historic mortar. Will "quite close" be sufficient, or is "exactly" 
expected? The specifications should state this clearly so that the contractor has a 
reasonable idea how much time and expense will be required to develop an acceptable 
match. 

The same judgment will be necessary in matching replacement terra cotta, stone or 
brick. If there is a known source for replacements, this should be included in the 
specifications. If a source cannot be determined prior to the bidding process, the 
specifications should include an estimated price for the replacement materials with the 
final price based on the actual cost to the contractor. 

Mortar Types 
(Measured by volume) 

Designation Cement Hydrated Lime Sand 
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or Lime Putty 
M 1 1/4 3 - 3 3/4 
S 1 1/2 4 - 4 1/2 
N 1 1 5 - 6 
O 1 2 8 - 9 
K 1 3 10 - 12 

"L" 0 1 2 1/4 - 3 
 

Suggested Mortar Types for Different Exposures 
  Exposure 

Masonry Material Sheltered Moderate Severe 
Very durable: 
granite, hard-cored brick, etc. O N S 

Moderately durable: 
limestone, durable stone, molded brick K O N 

Minimally durable: 
soft hand-made brick "L" K O 

 

Summary 

For the Owner/Administrator. The owner or administrator of a historic building 
should remember that repointing is likely to be a lengthy and expensive process. First, 
there must be adequate time for evaluation of the building and investigation into the 
cause of problems. Then, there will be time needed for preparation of the contract 
documents. The work itself is precise, time-consuming and noisy, and scaffolding may 
cover the face of the building for some time. Therefore, the owner must carefully plan 
the work to avoid problems. Schedules for both repointing and other activities will thus 
require careful coordination to avoid unanticipated conflicts. The owner must avoid the 
tendency to rush the work or cut corners if the historic building is to retain its visual 
integrity and the job is to be durable. 

For the Architect/Consultant. Because the primary role of the consultant is to ensure 
the life of the building, a knowledge of historic construction techniques and the special 
problems found in older buildings is essential. The consultant must assist the owner in 
planning for logistical problems relating to research and construction. It is the 
consultant's responsibility to determine the cause of the mortar deterioration and ensure 
that it is corrected before the masonry is repointed. The consultant must also be 
prepared to spend more time in project inspections than is customary in modern 
construction. 

For the Masons. Successful repointing depends on the masons themselves. 
Experienced masons understand the special requirements for work on historic buildings 
and the added time and expense they require. The entire masonry crew must be willing 
and able to perform the work in conformance with the specifications, even when the 
specifications may not be in conformance with standard practice. At the same time, the 
masons should not hesitate to question the specifications if it appears that the work 
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specified would damage the building. 

 

Conclusion 

A good repointing job is meant to last, at least 30 years, and preferably 50- 100 years. 
Shortcuts and poor craftsmanship result not only in diminishing the historic character of 
a building, but also in a job that looks bad, and will require future repointing sooner than 
if the work had been done correctly. The mortar joint in a historic masonry building has 
often been called a wall's "first line of defense." Good repointing practices guarantee the 
long life of the mortar joint, the wall, and the historic structure. Although careful 
maintenance will help preserve the freshly repointed mortar joints, it is important to 
remember that mortar joints are intended to be sacrificial and will probably require 
repointing some time in the future. Nevertheless, if the historic mortar joints proved 
durable for many years, then careful repointing should have an equally long life, 
ultimately contributing to the preservation of the entire building. 
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Plaster in a historic building is like a family album. The 
handwriting of the artisans, the taste of the original 
occupants, and the evolving styles of decoration are 
embodied in the fabric of the building. From modest 
farmhouses to great buildings, regardless of the ethnic 
origins of the occupants, plaster has traditionally been 
used to finish interior walls. 

A versatile material, plaster could be applied over 
brick, stone, half-timber, or frame construction. It pro
vided a durable surface that was easy to clean and that 
could be applied to flat or curved walls and ceilings. 

Plaster could be treated in any number of ways: it 
could receive stenciling, decorative painting, wallpaper, 
or whitewash. This variety and the adaptability of the 
material to nearly any building size, shape, or configu
ration meant that plaster was the wall surface chosen 
for nearly all buildings until the 1930s or 40s (Fig. 1). 

Historic plaster may first appear so fraught with prob
lems that its total removal seems the only alternative. 
But there are practical and historical reasons for saving 
it. First, three-coat plaster is unmatched in strength 

Fig. 1. Left: Schifferstadt, Frederick, Maryland, 1756. Right: First Christian Church, Eugene, Oregon, 1911. Although these two structures are 
separated in history by over 150 years and differences in size, ethnic origin, geography, construction techniques, and architectural character, their 
builders both used plaster as the interior surface coating for flat and curved walls. Photo left: Kay Weeks. Photo right: Kaye Ellen Simonson . 
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and durability. It resists fire and reduces sound trans
mission. Next, replacing plaster is expensive. A build
ing owner needs to think carefully about the condition 
of the plaster that remains; plaster is often not as badly 
damaged as it first appears. Of more concern to preser
vationists, however, original lime and gypsum plaster 
is part of the building's historic fabric-its smooth
troweled or textured surfaces and subtle contours 
evoke the presence of America's earlier craftsmen. Plas
ter can also serve as a plain surface for irreplaceable 
decorative finishes. For both reasons, plaster walls and 
ceilings contribute to the historic character of the inte
rior and should be left in place and repaired if at all 
possible (Fig. 2). 

Fig. 2. A hole in the wall of a 1760s Custom House in Chestertown, 
Maryland illustrates the evolution of the room . (a) The original 
plaster was applied directly to an exterior masonry wall and the 
chairrail (missing here, see arrow) was in place before the wet plas
ter was applied to the wall. Sometime later when the interior was 
modified, the masonry was furred out. Machine-sawn wood lath (b) 
was nailed to the furring strips and (c) new three-coat plaster was 
applied. Photo: Maryland Historical Trust. 

The approaches described in this Brief stress repairs 
using wet plaster, and traditional materials and tech
niques that will best assist the preservation of historic 
plaster walls and ceilings-and their appearance. Dry 
wall repairs are not included here, but have been writ
ten about extensively in other contexts. Finally, this 
Brief describes a replacement option when historic 
plaster cannot be repaired. Thus, a veneer plaster sys
tem is discussed rather than dry wall. Veneer systems 
include a coat or coats of wet plaster-although thinly 
applied-which can, to a greater extent, simulate tradi
tional hand-troweled or textured finish coats. This sys
tem is generally better suited to historic preservation 
projects than dry wall. 

To repair plaster, a building owner must often enlist the 
help of a plasterer. Plastering is a skilled craft, requir
ing years of training and special tools (Fig. 3). While 
minor repairs can be undertaken by building owners, 
most repairs will require the assistance of a plasterer. 
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Fig. 3. Many of these traditional plastering tools are still used 
today: (a) screen to separate coarse sand from fine sand; (b) lime 
screen to remove unslaked particles of lime; (c) hoe; (d) shovel; (e) 
hawk to hold small amounts of plaster; (f) angle fl.oat to apply fin
ishes to inside angles; (g), (h), (i) assorted trowels to apply base
coats and finish coat; (j) padded fl.oat to level off humps and fill in 
hollows caused by other tools; (k) a two-handled fl.oat or "darby" to 
fl.oat larger surfaces; (I) a simple straight edge; (m) a square to test 
the trueness of angles; (n) plumb to check verticality of plastered 
surfaces; (o), (p), (q), (r) jointing and mitering tools to pick out 
angles in decorative moldings; (s) comb made of sharpened lath 
pieces to scratch the basecoat of plaster; (t) brush to dampen plaster 
surfaces while they are worked smooth; (u) template made of wood 
and metal to cut a required outline for a fancy mold. 
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Historical Background 
Plasterers in North America have relied on two materi
als to create their handiwork-lime and gypsum. Until 
the end of the 19th century, plasterers used lime plas
ter. Lime plaster was made from four ingredients: lime, 
aggregate, fiber, and water. The lime came from 
ground-and-heated limestone or oyster shells; the ag
gregate from sand; and the fiber from cattle or hog 
hair. Manufacturing changes at the end of the 19th 
century made it possible to use gypsum as a plastering 
material. Gypsum and lime plasters were used in com
bination for the base and finish coats during the early 
part of the 20th century; gypsum was eventually fa
vored because it set more rapidly and, initially, had a 
harder finish. 

Not only did the basic plastering material change, but 
the method of application changed also. In early Amer
ica, the windows, doors, and all other trim were in
stalled before the plaster was applied to the wall (Fig. 
4). Generally the woodwork was prime-painted before 
plastering. Obtaining a plumb, level wall, while work
ing against built-up mouldings, must have been diffi
cult. But sometime in the first half of the 19th century, 
builders began installing wooden plaster "grounds" 
around windows and doors and at the base of the wall. 
Installing these grounds so that they were level and 
plumb made the job much easier because the plasterer 
could work from a level, plumb, straight surface. 
Woodwork was then nailed to the "grounds" after the 
walls were plastered (Fig. 5). Evidence of plaster be
hind trim is often an aid to dating historic houses, or to 
discerning their physical evolution. 

Fig. 4. The builders of this mid-18th century house installed the 
baseboard moulding first, then applied a mud and horse hair plaster 
(called paling) to the masonry wall. Lime was used for the finish 
plaster. Also shown are the hacking marks which prepared the wall 
for a subsequent layer of plaster. Photo: Kay Weeks. 

Fig. 5 (a). The photo above shows the use of wooden plaster 
"grounds" nailed to the wall studs of the mid-19th century Lock
wood House in Harpers Ferry, West Virginia . This allowed the 
plasterer to work flush with the surface of the grounds. Afterwards, 
the carpenter could nail the finish woodwork to the ground, effec
tively hiding the joint between the plaster and the ground. The trim 
was painted after its installation, leaving a paint outline on the 
plaster. Fig. 5 (b). The photo below shows door trim and mouldings 
in place after the plastering was complete. Photos: Kaye Ellen 
Simonson . 

Lime Plaster 

When building a house, plasterers traditionally mixed 
bags of quick lime with water to "hydrate" or "slake" 
the lime. As the lime absorbed the water, heat was 
given off. When the heat diminished, and the lime and 
water were thoroughly mixed, the lime putty that re
sulted was used to make plaster. 

When lime putty, sand, water, and animal hair were 
mixed, the mixture provided the plasterer with "coarse 
stuff." This mixture was applied in one or two layers to 
build up the wall thickness. But the best plaster was 
done with three coats. The first two coats made up the 
coarse stuff; they were the scratch coat and the brown 
coat. The finish plaster, called "setting stuff" contained 
a much higher proportion of lime putty, little aggre
gate, and no fiber, and gave the wall a smooth white 
surface finish. 

Compared to the 3/8-inch-thick layers of the scratch 
and brown coats, the finish coat was a mere 1/8-inch 
thick. Additives were used for various finish qualities. 
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For example, fine white sand was mixed in for a "float 
finish." This finish was popular in the early 1900s. (If 
the plasterer raked the sand with a broom, the plaster 
wall would retain swirl marks or stipples.) Or marble 
dust was added to create a hard-finish white coat 
which could be smoothed and polished with a steel 
trowel. Finally, a little plaster of Paris, or "gauged 
stuff;' was often added to the finish plaster to acceler
ate the setting time. 

Although lime plaster was used in this country until 
the early 1900s, it had certain disadvantages. A plas
tered wall could take more than a year to dry; this de
layed painting or papering. In addition, bagged quick 
lime had to be carefully protected from contact with air, 
or it became inert because it reacted with ambient 
moisture and carbon dioxide. Around 1900, gypsum 
began to be used as a plastering material. 

Gypsum Plaster 

Gypsum begins to cure as soon as it is mixed with 
water. It sets in minutes and completely dries in two to 
three weeks. Historically, gypsum made a more rigid 
plaster and did not require a fibrous binder. However, 
it is difficult to tell the difference between lime and 
gypsum plaster once the plaster has cured. 

Despite these desirable working characteristics, gyp
sum plaster was more vulnerable to water damage than 
lime. Lime plasters had often been applied directly to 
masonry walls (without lathing), forming a suction 
bond. They could survive occasional wind-driven mois
ture or water wicking up from the ground. Gypsum 
plaster needed protection from water. Furring strips 
had to be used against masonry walls to create a dead 
air space. This prevented moisture transfer. 

In rehabilitation and restoration projects, one should 
rely on the plasterer's judgment about whether to use 
lime or gypsum plaster. In general, gypsum plaster is 
the material plasterers use today. Different types of 
aggregate may be specified by the architect such as 
clean river sand, perlite, pumice, or vermiculite; how
ever, if historic finishes and textures are being repli
cated, sand should be used as the base-coat aggregate. 
Today, if fiber is required in a base coat, a special gyp
sum is available which includes wood fibers. Lime 
putty, mixed with about 35 percent gypsum (gauging 
plaster) to help it harden, is still used as the finish coat. 

Lath 

Lath provided a means of holding the plaster in place. 
Wooden lath was nailed at right angles directly to the 
structural members of the buildings (the joists and 
studs), or it was fastened to non-structural spaced 
strips known as furring strips. Three types of lath can 
be found on historic buildings (Fig. 6). 

Wood Lath. Wood lath is usually made up of narrow, 
thin strips of wood with spaces in between. The plas
terer applies a slight pressure to push the wet plaster 
through the spaces. The plaster slumps down on the 
inside of the wall, forming plaster "keys." These keys 
hold the plaster in place. 
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Fig. 6. Top to bottom: Hand-riven lath, machine-sawn wood lath, 
expanded metal (diamond mesh) lath, and perforated gypsum board 
lath. Profile views of their keying characteristics are shown to the 
right. For plaster repairs or replastering, galvanized metal lath is 
the most reliable in terms of longevity, stability, and proper keying. 
Drawing: Kaye Ellen Simonson. 



Metal Lath. Metal lath, patented in England in 1797, 
began to be used in parts of the United States toward 
the end of the 19th century. The steel making up the 
metal lath contained many more spaces than wood lath 
had contained. These spaces increased the number of 
keys; metal lath was better able to hold plaster than 
wood lath had been. 

Rock Lath. A third lath system commonly used was 
rock lath (also called plaster board or gypsum-board 
lath). In use as early as 1900, rock lath was made up of 
compressed gypsum covered by a paper facing. Some 
rock lath was textured or perforated to provide a key 
for wet plaster. A special paper with gypsum crystals in 
it provides the key for rock lath used today; when wet 
plaster is applied to the surface, a crystalline bond is 
achieved. 

Rock lath was the most economical of the three lathing 
systems. Lathers or carpenters could prepare a room 
more quickly. By the late 1930s, rock lath was used 
almost exclusively in residential plastering. 

Common Plaster Problems 

When plaster dries, it is a relatively rigid material 
which should last almost indefinitely. However, there 
are conditions that cause plaster to crack, effloresce, 
separate, or become detached from its lath framework 
(Fig. 7) . These include: 

• Structural Problems 
• Poor Workmanship 
• Improper Curing 
• Moisture 

Structural Problems 

Overloading. Stresses within a wall, or acting on the 
house as a whole, can create stress cracks. Appearing 
as diagonal lines in a wall, stress cracks usually start at 
a door or window frame, but they can appear any
where in the wall, with seemingly random starting 
points. 

Fig. 7 (a) to (d). series of photographs taken in different rooms of an early 20th century house in West Virginia reveal a variety of plaster wall 
surface problems, most of which can easily be remedied through sensitive repair: Hairline cracks (a) in an otherwise sound wall can be filled with joint 
compound or patching plaster. The wall can also be canvassed or wallpapered. Stress cracks (b) in plaster over a kitchen door frame can be repaired 
using fiberglass mesh tape and joint compound. Settlement cracks (c) in a bedroom can be similarly repaired. The dark crack at the ;uncture between 
walls, however, may be a structural crack and should be investigated for its underlying cause. Moisture damage (d) from leaking plumbing
on the second fioor has damaged both wallpaper and plaster in the dining room. After fixing the leaking pipes, the wall covering and rotted plaster 
will need to be replaced and any holes repaired. Photos: Kay Weeks. 
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Builders of now-historic houses had no codes to help 
them size the structural members of buildings . The 
weight of the roof, the second and third stories, the 
furniture, and the occupants could impose a heavy 
burden on beams, joists, and studs. Even when houses 
were built properly, later remodeling efforts may have 
cut in a doorway or window without adding a struc
tural beam or "header" across the top of the opening. 
Occasionally, load-bearing members were simply too 
small to carry the loads above them. Deflection or 
wood "creep" (deflection that occurs over time) can 
create cracks in plaster. 

Overloading and structural movement (especially when 
combined with rotting lath, rusted nails, or poor qual
ity plaster) can cause plaster to detach from the lath. 
The plaster loses its key. When the mechanical bond 
with the lath is broken, plaster becomes loose or 
bowed. If repairs are not made, especially to ceilings, 
gravity will simply cause chunks of plaster to fall to the 
floor. 

cheaper material. Oversanding can cause the plaster to 
weaken or crumble (Fig. 8). Plaster made from a poorly 
proportioned mix may be more difficult to repair. 

SettlementNibration. Cracks in walls can also result 
when houses settle . Houses built on clay soils are espe
cially vulnerable. Many types of clay (such as mont
morillonite) are highly expansive. In the dry season, 
water evaporates from the clay particles, causing them 
to contract. During the rainy season, the clay swells. 
Thus, a building can be riding on an unstable footing . 
Diagonal cracks running in opposite directions suggest 
that house settling and soil conditions may be at fault . 
Similar symptoms occur when there is a nearby source 
of vibration-blasting, a train line, busy highway, or 
repeated sonic booms. 

Lath movement. Horizontal cracks are often caused by 
lath movement. Because it absorbs moisture from the 
air, wood lath expands and contracts as humidity rises 
and falls. This can cause cracks to appear year after 
year. Cracks can also appear between rock lath panels . 
A nail holding the edge of a piece of lath may rust or 
loosen, or structural movement in the wood framing 
behind the lath may cause a seam to open. Heavy 
loads in a storage area above a rock-lath ceiling can also 
cause ceiling cracks . 

Errors in initial building construction such as improper 
bracing, poor corner construction, faulty framing of 
doors and windows, and undersized beams and floor 
joists eventually "telegraph" through to the plaster 
surface . 

Poor Workmanship 

In addition to problems caused by movement or weak
ness in the structural framework, plaster durability can 
be affected by poor materials or workmanship. 

Poorly proportioned mix. The proper proportioning 
and mixing of materials are vital to the quality of the 
plaster job. A bad mix can cause problems that appear 
years later in a plaster wall. Until recently, proportions 
of aggregate and lime were mixed on the job. A plas
terer may have skimped on the amount of cementing 
material (lime or gypsum) because sand was the 
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Fig. 8. Too much aggregate (sand) and not enough cementing mate
rial (lime or gypsum) in the base coat has made this plaster surface 
weak and crumbly. Besides losing its key with the lath, the layers 
are disintegrating. It will most likely need to be totally removed and 
replaced with all new plaster. Photo: Marylee MacDonald.

Incompatible basecoats and finish coats. Use of perlite 
as an aggregate also presented problems. Perlite is a 
lightweight aggregate used in the base coat instead of 
sand. It performs well in cold weather and has a 
slightly better insulating value. But if a smooth lime 
finish coat was applied over perlited base coats on 
wood or rock lath, cracks would appear in the finish 
coat and the entire job would have to be re-done. To 
prevent this, a plasterer had to add fine silica sand or 
finely crushed perlite to the finish coat to compensate 
for the dramatically differing shrinkage rates between 
the base coat and the finish coat. 

Improper plaster application. The finish coat is subject 
to "chip cracking" if it was applied over an excessively 
dry base coat, or was insufficiently troweled, or if too 
little gauging plaster was used. Chip cracking looks 
very much like an alligatored paint surface. Another 
common problem is called map cracking-fine, irregu
lar cracks that occur when the finish coat has been 
applied to an oversanded base coat or a very thin base 
coat. 

Too much retardant. Retarding agents are added to slow 
down the rate at which plaster sets, and thus inhibit 
hardening. They have traditionally included ammonia, 



glue, gelatin, starch, molasses, or vegetable oil. If the 
plasterer has used too much retardant, however, a gyp
sum plaster will not set within a normal 20 to 30 min
ute time period. As a result, the surface becomes soft 
and powdery. 

Inadequate plaster thickness. Plaster is applied in three 
coats over wood lath and metal lath-the scratch, 
brown, and finish coats . In three-coat work, the scratch 
coat and brown coat were sometimes applied on suc
cessive days to make up the required wall thickness. 
Using rock lath allowed the plasterer to apply one base 
coat and the finish coat-a two-coat job. 

If a plasterer skimped on materials, the wall may not 
have sufficient plaster thickness to withstand the nor
mal stresses withina building. The minimum total 
thickness for plaster on gypsum board (rock lath) is 1/2 
inch. On metal lath the minimum thickness is 5/8 inch; 
and for wood lath it is about 3/4 to 7/8 inch. This mini
mum plaster thickness may affect the thickness of trim 
projecting from the wall 's plane . 

Improper Curing 

Proper temperature and air circulation during curing 
are key factors in a durable plaster job. The ideal tem
perature for plaster to cure is between 55- 70 degrees 
Fahrenheit. However, historic houses were sometimes 
plastered before window sashes were put in. There 
was no way to control temperature and humidity. 

Dryouts, freezing, and sweat-outs. When temperatures 
were too hot, the plaster would return to its original con
dition before it was mixed with water, that is, calcined 
gypsum. A plasterer would have to spray the wall with 
alum water to re-set the plaster. If freezing occurred be
fore the plaster had set, the job would simply have to be 
re-done. If the windows were shut so that air could not 
circulate, the plaster was subject to sweat-out or rot. Since 
there is no cure for rotted plaster, the affected area had to 
be removed and replastered. 

Moisture 

Plaster applied to a masonry wall is vulnerable to water 
damage if the wall is constantly wet. When salts from 
the masonry substrate come in contact with water, they 
migrate to the surface of the plaster, appearing as dry 
bubbles or efflorescence. The source of the moisture 
must be eliminated before replastering the damaged 
area. 

Sources of Water Damage. Moisture problems occur for 
several reasons . Interior plumbing leaks in older 
houses are common. Roofs may leak, causing ceiling 
damage. Gutters and downspouts may also leak, pour
ing rain water next to the building foundation. In brick 
buildings, dampness at the foundation level can wick 
up into the above-grade walls. Another common 
source of moisture is splash-back. When there is a 
paved area next to a masonry building, rainwater 
splashing up from the paving can dampen masonry 
walls . In both cases water travels through the masonry 
and damages interior plaster. Coatings applied to the 

interior are not effective over the long run. The mois
ture problem must be stopped on the outside of the 
wall . 

Repairing Historic Plaster 

Many of the problems described above may not be easy 
to remedy. If major structural problems are found to be 
the source of the plaster problem, the structural prob
lem should be corrected. Some repairs can be made by 
removing only small sections of plaster to gain access. 
Minor structural problems that will not endanger the 
building can generally be ignored. Cosmetic damages 
from minor building movement, holes, or bowed areas 
can be repaired without the need for wholesale demoli
tion . However, it may be necessary to remove deterio
rated plaster caused by rising damp in order for 
masonry walls to dry out. Repairs made to a wet base 
will fail again. 

Canvassing Uneven Wall Surfaces 

Uneven wall surfaces, caused by previous patching or 
by partial wallpaper removal, are common in old 
houses . As long as the plaster is generally sound, cos
metically unattractive plaster walls can be "wallpa
pered" with strips of a canvas or fabric-like material. 
Historically, canvassing covered imperfections in the 
plaster and provided a stable base for decorative paint
ing or wallpaper. 

Filling Cracks 

Hairline cracks in wall and ceiling plaster are not a 
serious cause for concern as long as the underlying 
plaster is in good condition. They may be filled easily 
with a patching material (see Patching Materials, page 
13 ). For cracks that re-open with seasonal humidity 
change, a slightly different method is used. First the 
crack is widened slightly with a sharp, pointed tool 
such as a crack widener or a triangular can opener. 
Then the crack is filled . For more persistent cracks, it 
may be necessary to bridge the crack with tape. In this 
instance, a fiberglass mesh tape is pressed into the 
patching material. After the first application of a quick
setting joint compound dries, a second coat is used to 
cover the tape, feathering it at the edges . A third coat 
is applied to even out the surface, followed by light 
sanding. The area is cleaned off with a damp sponge, 
then dried to remove any leftover plaster residue or 
dust . 

When cracks are larger and due to structural move
ment, repairs need to be made to the structural system 
before repairing the plaster. Then, the plaster on each 
side of the crack should be removed to a width of 
about 6 inches down to the lath. The debris is cleaned 
out, and metal lath applied to the cleared area, leaving 
the existing wood lath in place. The metal lath usually 
prevents further cracking. The crack is patched with an 
appropriate plaster in three layers (i .e., basecoats and 
finish coat) . If a crack seems to be expanding, a struc
tural engineer should be consulted. 
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Replacing Delaminated Areas of the Finish Coat 

Sometimes the finish coat of plaster comes loose from 
the base coat (Fig. 9). In making this type of repair, the 
plasterer paints a liquid plaster-bonding agent onto the 
areas of base-coat plaster that will be replastered with a 
new lime finish coat. A homeowner wishing to repair 
small areas of delaminated finish coat can use the 
methods described in Patching Materials. 

Fig. 9. The smooth-troweled lime finish coat has delaminated fro m 
the brown coat underneath . This is another repair that can be un
dertaken without further loss of the historic plaster. Photo: Marylee 
MacDonald . 

Patching Holes in Walls 

For small holes (less than 4 inches in diameter) that 
involve loss of the brown and finish coats, the repair is 
made in two applications . First, a layer of basecoat 
plaster is troweled in place and scraped back below the 
level of the existing plaster. When the base coat has set 
but not dried, more plaster is applied to create a 
smooth, level surface. One-coat patching is not gener
ally recommended by plasterers because it tends to 
produce concave surfaces that show up when the work 
is painted. Of course, if the lath only had one coat of 
plaster originally, then a one-coat patch is appropriate 
(Fig. 10) . 

For larger holes where all three coats of plaster are 
damaged or missing down to the wood lath, plasterers 
generally proceed along these lines. First, all the old 
plaster is cleaned out and any loose lath is re-nailed. 
Next, a water mist is sprayed on the old lath to keep it 
from twisting when the new, wet plaster is applied, or 
better still, a bonding agent is used. To provide more 
reliable keying and to strengthen the patch, expanded 
metal lath ( diamond mesh) should be attached to the 
wood lath with tie wires or nailed over the wood lath 
with lath nails (Fig. 11). The plaster is then applied in 
three layers over the metal lath, lapping each new layer 
of plaster over the old plaster so that old and new are 
evenly joined. This stepping is recommended to pro
duce a strong, invisible patch (Fig. 12). Also, if a patch 
is made in a plaster wall that is slightly wavy, the con
tour of the patch should be made to conform to the 
irregularities of the existing work. A flat patch will 
stand out from the rest of the wall. 

Fig. 10 (a) and (b) . In this New Hampshire residence dating from the 1790s, the original plaster was a single coat of lime, sand, and horsehair ap
plied aver split lath . A one-coat repair, in this case, is appropriate. To the left: a flat sheet of galvanized expanded metal lath is placed aver the patch 
area and an outline marked with a large soft lumber crayon . The metal lath is then cut to fit the hole and nailed to the lath. To the right: the edges of 
the original plaster and wood lath beneath have been thoroughly soaked with water. A steel trowel is used to apply the plaster in large, rough strokes. 
Finally, it will be scraped and smoothed off. Because only one coat of plaster is used, without a finish coat, a clean butt-joint is made with the original 
plaster. Photos: John Leeke. 
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The patch is stepped 
so that each new coat 
of plaster laps over 
the others 

2 x 4 studs 

I 
Fig. 13. This beaded ceiling in one of the bedrooms of the 1847 
Lockwood House, Harpers Ferry, West Virginia, is missing portions 
of plaster due to broken keys. This is attributable, in part, to deterio
ration of the wood lath . Photo: Kaye Ellen Simonson . 

Fig. 11. Repairs are being made to the historic plaster in an early 
20th century residence in Tennessee. A fairly sizeable hole in three
coat plaster extends to the wood lath . Expanded metal lath has been 
cut to fit the hole, then attached to the wood lath with a tie-wire. 
Two ready-mix gypsum base coats are in the process of being ap
plied. After they set, the finish coat will be smooth-troweled gauged 
lime to match the existing wall. Photo: Walter Jowers. 

Fig. 12. This explains how a hole in historic plaster is repaired over 
the existing wood lath. First, metal lath is secured over the wood 
lath with a tie wire, then the new plaster is applied in three layers, 
"stepped" so that each new coat overlaps the old plaster to create a 
good adhesive bond. Drawing: Kaye Ellen Simonson. 

Patching Holes in Ceilings 

Hairline cracks and holes may be unsightly, but when 
portions of the ceiling come loose, a more serious prob
lem exists (Fig. 13). The keys holding the plaster to the 
ceiling have probably broken. First, the plaster around 
the loose plaster should be examined. Keys may have 
deteriorated because of a localized moisture problem, 
poor quality plaster, or structural overloading; yet, the 
surrounding system may be intact. If the areas sur
rounding the loose area are in reasonably good condi
tion, the loose plaster can be reattached to the lath 
using flat-head wood screws and plaster washers 
(Fig. 14). To patch a hole in the ceiling plaster, metal lath 
is fastened over the wood lath; then the hole is filled 
with successive layers of plaster, as described above. 

• 

• 
Fig. 14. In a late 18th century house in Massachusetts, flat-head 
wood screws and plaster washers were used to reattach loose ceiling 
plaster to the wood lath. After the crack is covered with fiberglass 
mesh tape, both the taped crack and the plaster washers will be 
skim-coated with a patching material. Photo: John Obed Curtis. 
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Establishing New Plaster Keys 

If the back of the ceiling lath is accessible (usually from 
the attic or after removing floor boards), small areas of 
bowed-out plaster can be pushed back against the lath. 
A padded piece of plywood and braces are used to 
secure the loose plaster. After dampening the old lath 
and coating the damaged area with a bonding agent, a 
fairly liquid plaster mix (with a glue size retardant 
added) is applied to the backs of the lath, and worked 
into the voids between the faces of the lath and the 
back of the plaster. While this first layer is still damp, 
plaster-soaked strips of jute scrim are laid across the 
backs of the lath and pressed firmly into the first layer 
as reinforcement. The original lath must be secure, 
otherwise the weight of the patching plaster may 
loosen it. 

Loose, damaged plaster can also be re-keyed when the 
goal is to conserve decorative surfaces or wallpaper. Large 
areas of ceilings and walls can be saved. This method 
requires the assistance of a skilled conservator-it is not a 
repair technique used by most plasterers. The conservator 
injects an acrylic adhesive mixture through holes drilled 
in the face of the plaster ( or through the lath from be
hind, when accessible). The loose plaster is held firm 
with plywood bracing until the adhesive bonding mixture 
sets. When complete, gaps between the plaster and lath 
are filled, and the loose plaster is secure (Fig. 15). 

Fig. 15. When ceiling repairs are made with wet plaster or with an 
injected adhesive mixture, the old loose plaster must be supported 
with a plywood brace until re-keying is complete. Photo: John Leeke. 
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Replastering Over the Old Ceiling 

If a historic ceiling is too cracked to patch or is sagging 
(but not damaged from moisture), plasterers routinely 
keep the old ceiling and simply relath and replaster 
over it. This repair technique can be used if lowering 
the ceiling slightly does not affect other ornamental 
features. The existing ceiling is covered with 1x3-inch 
wood furring strips, one to each joist, and fastened 
completely through the old lath and plaster using a 
screw gun. Expanded metal lath or gypsum board lath 
is nailed over the furring strips. Finally, two or three 
coats are applied according to traditional methods. 
Replastering over the old ceiling saves time, creates 
much less dust than demolition, and gives added fire 
protection. 

When Damaged Plaster Cannot be 
Repaired-Replacement Options 

Partial or complete removal may be necessary if plaster 
is badly damaged, particularly if the damage was 
caused by long-term moisture problems. Workers un
dertaking demolition should wear OSHA-approved 
masks because the plaster dust that flies into the air 
may contain decades of coal soot. Lead, from lead
based paint, is another danger. Long-sleeved clothing 
and head-and-eye protection should be worn. Asbes
tos, used in the mid-twentieth century as an insulating 
and fireproofing additive, may also be present and 
OSHA-recommended precautions should be taken. If 
plaster in adjacent rooms is still in good condition, 
walls should not be pounded-a small trowel or pry 
bar is worked behind the plaster carefully in order to 
pry loose pieces off the wall. 

When the damaged plaster has been removed, the 
owner must decide whether to replaster over the exist
ing lath or use a different system. This decision should 
be based in part on the thickness of the original plaster 
and the condition of the original lath. Economy and 
time are also valid considerations. It is important to 
ensure that the wood trim around the windows and 
doors will have the same "reveal" as before. (The "re
veal" is the projection of the wood trim from the sur
face of the plastered wall). A lath and plaster system 
that will give this required depth should be selected. 

Replastering-Alternative Lath Systems for New 
Plaster 

Replastering old wood lath. When plasterers work with 
old lath, each lath strip is re-nailed and the chunks of 
old plaster are cleaned out. Because the old lath is dry, 
it must be thoroughly soaked before applying the base 
coats of plaster, or it will warp and buckle; further
more, because the water is drawn out, the plaster will 
fail to set properly. As noted earlier, if new metal lath is 
installed over old wood lath as the base for new plaster, 



many of these problems can be avoided and the his
toric lath can be retained (Fig. 16) . The ceiling should 
still be sprayed unless a vapor barrier is placed behind 
the metal lath. 

Replastering over new metal lath. An alternative to re
using the old wood lath is to install a different lathing 
system. Galvanized metal lath is the most expensive, 
but also the most reliable in terms_ of longevity, stabil
ity, and proper keying. When lathing over open joists, 
the plasterer should cover the joists with kraft paper or 
a polyethylene vapor barrier. Three coats of wet plaster 
are applied consecutively to form a solid, monolithic 
unit with the lath. The scratch coat keys into the metal 
lath; the second, or brown, coat bonds to the scratch 
coat and builds the thickness; the third, or finish coat, 
consists of lime putty and gauging plaster. 

Replastering over new rock lath. It is also possible to 
use rock lath as a plaster base. Plasterers may need to 
remove the existing wood lath to maintain the wood
work's reveal. Rock lath is a 16x36-inch 1/2-inch thick 
gypsum-core panel covered with absorbent paper with 
gypsum crystals in the paper. The crystals in the paper 
bond the wet plaster and anchor it securely. This type 
of lath requires two coats of new plaster-the brown 
coat and the finish coat. The gypsum lath itself takes 
the place of the first, or scratch, coat of plaster. 

Painting New Plaster 

The key to a successful paint job is proper drying of 
the plaster. Historically, lime plasters were allowed to 
cure for at least a year before the walls were painted or 
papered. With modern ventilation, plaster cures in a 
shorter time; however, fresh gypsum plaster with a 
lime finish coat should still be perfectly dry before 
paint is applied-or the paint may peel. (Plasterers 
traditionally used the "match test" on new plaster. If a 
match would light by striking it on the new plaster 
surface, the plaster was considered dry.) Today it is 
best to allow new plaster to cure two to three weeks. A 
good alkaline-resistant primer, specifically formulated 
for new plaster, should then be used. A compatible 
latex or oil-based paint can be used for the final coat . 

A Modern Replacement System 

Veneer Plaster. Using one of the traditional lath and 
plaster systems provides the highest quality plaster job. 
However, in some cases, budget and time consider
ations may lead the owner to consider a less expensive 
replacement alternative. Designed to reduce the cost of 
materials, a more recent lath and plaster system is less 
expensive than a two-or-three coat plaster job, but only 
slightly more expensive than drywall. This plaster sys
tem is called veneer plaster. 

Fig. 16. In the restoration of a ca. 1830s house in Maine, split-board lath has been covered with expanded metal lath in preparation for new 
coats of plaster. This method permits the early lath to be saved whzle the metal lath, wzth zts superior keying, serves as reinforcement. Photo · 
National Park Service fi les . 
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the system uses gypsum-core panels that are the same 
size as drywall (4x8 feet), and specially made for ve
neer plaster. They can be installed over furring chan
nels to masonry walls or over old wood lath walls and 
ceilings. Known most commonly as "blueboard;' the 
panelsare covered with a special paper compatible 
with veneer plaster. Joints between the 4-foot wide 
sheets are taped with fiberglass mesh, which is bedded 
in the veneer plaster. After the tape is bedded, a thin, 
1/16-inch coat of high-strength veneer plaster is applied 
to the entire wall surface. A second veneer layer can be 
used as the "finish" coat, or the veneer plaster can be 
covered with a gauged lime finish-coat-the same coat 
that covers ordinary plaster (Fig. 17). 

Fig. 17. This contemporary plasterer is mixing a lime finish coat in 
much the same way as America's earlier artisans. The ring consists 
of lime putty; the white powder inside is gauging plaster. After the 
mixture 1s blended, a steel trowel will be used to apply it. It should 
be noted that a traditional lime finish coat can be applied over a 
veneer plaster base coat to approximate the look of historic plaster 
walls and ceilings. Photo: Marylee MacDonald . 

Although extremely thin, a two-coat veneer plaster 
system has a 1,500 psi rating and is thus able to with
stand structural movements in a building or surface 
abrasio_n._ With either a veneer finish or a gauged lime
putty finish coat, the room will be ready for painting 
almost immediately. When complete, the troweled or 
textured wall surface looks more like traditional plaster 
than drywall. 

The thin profile of the veneer system has an added 
benefit, especial!y for owners of uninsulated masonry 
buildings . Insulation can be installed between the 
pieces of furring channel used to attach blueboard to 
masonry walls. This can be done without having to 
furr out the window and door jambs. The insulation 
plus the veneer system will result in the same thick
ness as the original plaster. Occupants in the rooms 
will be more comfortable because they will not be los
ing heat to cold wall surfaces. 

Summary 

The NationalPark Service recommends retaining his
tone plaster if at all possible. Plaster is a significant part 
of the "fabric" of the building.Much of the building's 
history 1s documented in the layers of paint and paper 
found covering old plaster. For buildings with decora
tive painting, conservation of historic flat plaster is 
even more important. Consultation with the National 
Park Service, with State Historic Preservation Officers 
local preservation organizations, historic preservation' 
consultants, or with the Association for Preservation 
Technology is recommended. Where plaster cannot be 
repaired or conserved using one of the approaches 
outlined in this Brief, documentation of the layers of 
wallpaper and paint should be undertaken before re
moving the historic plaster. This information may be 
needed to complete a restoration plan. 

12 



Patching Materials

Plasterers generallyuse ready-mix base-coat plaster for 
patchiespeciallywhere large holes need to be filled. 
The ready-mix plaster contains gypsum and aggregate 
in proper pproportions. The plasterer only needs tu add 

Another mix plasterers use to patch cracks or small 
holes, or for finish-coat repair, is a "high gauge" lime 
putty (50 percent limlime; 50 percent gauging plaster). 
Thismaterial will produce a white, smooth patch. It is 
especiallysuitable for surface repairs. 

Although propertyowners cannot duplicate the years 
of accumulated knowledge and craft skills of a profes
sional plasterer, there are materials that can be used for 
do-it-yourself repairs. For example, fine cracks can be 
filled with an an-purpose drywall jjoint compound. For 
bridging larger cracks using fiberglasstape, a home
owner can use a "quick-setting" joint compound. This 
compoundhas a fast drying titime-60, 90, or 120 min
utes. Quick-setting joint compound dries because of a 
chemical reaction, not because of water evaporation. It 
shrinks less than all-purpose joint compound and has 
much the same wrokability as ready-nux base-coat 

plaster. However, because quick-set joint compounds
are hard to sand, they should only be used to bed tape 
or to fill large holes. All-purpose joint compound 
should g, espbe used as the final coat prior to sanding. 

Homeowners may also want to try using a ready-mix 
perlited base-coat plaster for scratch and brown coat 
repair. The plaster can be hand-mixed in small quanti
ties, but bagged ready-mix should be protected from 
ambient moisture. A "mill-mixed pre-gauged" lime 
finish coat plaster can also be used by nomeowners. A 
base coat utilizing pperlite or other lightweightaggre-
gates should only be used for making small repairs 
(less than 4 ft. patches). For large-scale repairs and 
entire room re-plastering, see the precautions in Table 1 
for using perlite. 

Homeowners may see a material sold as "patching 
plaster" or "plaster of Paris" in hardware stores. This 
dry powder cannot be used by itself for plaster repairs. 
It must be combined with lime to create a successful 
patching mixture. 

When using a lime finish coat for any repair, wait 
longer to paint, or use an alkaline-resistant primer. 

TABLE 1 
REPLASTERING 

Selected Plaster Bases/Compatible Basecoats and Finish Coats 

Traditional Plaster Bases Compatible Basecoats Compatible Finish Coats 

OLD WOOD LATH gypsum/sand plaster 
gypsum/perlite plaster 2 

lime putty/gauging plaster 
lime putty/gauging plaster 

METAL LATH 
gypsum/sand plaster

1gh strength 
gypsum/perlite plaster 2 

lime putty/gauging plaster 

lime putty/gauging plaster 

GYPSUM (ROCK) LATH PANELS gypsum/sand plaster 
gypsum/perlite plaster 2 

lime putty/gauging plaster 
lime putty/gauging plaster 

UNGLAZED BRICK/CLAY TILE gypsum/perlite plaster 
(masonry type) 

2 lime putty/gauging plaster 

Modern Plaster Base Compatible Basecoat Compatible Finish Coat 

GYPSUM CORE VENEER PANELS 
(BLUE BOARD) 

veneer plaster veneer plaster 
or 
lime putty/gauging plaster 

1 On traditional bases (wood, metal, and rock lath), the thickness or base coat plaster is one of the most important elements or a good plaster job Grounds should be set to obtain the following minimum 
plaster thicknesses: (1) Over rock lath-1/2" (2) Over brick, clay tile, or other masonry-5/8" (3) Over metal lath, measured from face of lath-5/8" (4) Over wood lath-7/8". In no case should the total 
plaster thickness be less than 1/2". The allowance for the finish coat is approximately 1/16" which requires the base coat to be 7/16" for 1/2" grounds. This is a minimum base coat thickness on rock lath . 
The standard for other masonry units and metal lath is 5/8" thick, includingthe finish. Certain types of construction or fire ratings may require an increase in plaster thickness (and/or an increase in the 
gypsum to aggregate ration) but never a thinner application of plaster than recommended above. Job experience indicates that thin applications of plaster often evidence cracking where normal applica
tions to standard grounds do not. This condition is a direct result of the inability of thin section areas to resist external forces as adequately as thicker, normal applications of plaster. 

2 Perlite is a lightweight aggregate often used in gypsum plaster in place of sand. It performs well in cold weather and has a slightly better insulating value than sand. In a construction with metal lath, 
perlite aggregate is not recommended in the basecoat except under a sand or "float'' finish. When gypsum/perlite basecoats are used over any other base (i.e., wood, rock lath, brick) and the finish coat is 
to be a "white" finish coat (smooth-troweled gauged lime putty) it is necessary to add fine silica sand or perlite fines to the finish coat. This measure prevents cracking of the "white" finish coat due to 
differential shrinkage. 
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Plaster 1enns 

Scratch coat. The first base coat put on wood or metal lath. 
The wet plaster is "scratched" with a scarifier or comb to 
provide a rough surface so the next layer of base coat will 
stick to it. 

Brown coat. The brown coat is the second application of wet, 
base-coat plaster with wood lath or metal systems. With 
gypsum board lath (rock lath, plasterboard), it is the only 
base coat needed. 

Finish coat. Pure lime, mixed with about 35 percent gauging 
plaster to help it harden, is used for the very thin surface 
finish of the plaster wall. Fine sand can be added for a 
sanded finish coat. 

Casing Bead. Early casing bead was made of wood. In the 
19th century, metal casing beads were sometimes used 
around fireplace projections, and door and window 
openings. Like a wood ground, they indicate the proper 
thickness for the plaster. 

CornerBead. Wire mesh with a rigid metal spline used on 
outside comers. Installing the comer bead plumb is 
important. 

Cornerite. Wire mesh used on inside comers of adjoining 
walls and ceilings. It keeps comers from cracking. 

Ground. Plasterers use metal or wood strips around the edges 
of doors and windows and at the bottom of walls. These 
grounds help keep the plaster the same thickness and 
provide a stopping edge for the plaster. Early plaster work, 
however, did not use grounds. On early buildings, the 
woodwork was installed and primed before plastering began. 
Some time in the early 19th century, a transition occurred, 
and plasterers applied their wall finish before woodwork was 
installed. 

Gypsum. Once mined from large gypsum quarries near Paris 
(thus the name plaster of Paris), gypsum in its natural form is 
calcium sulfate. When calcined (or heated), one-and-a-half 
water molecules are driven off, leaving a hemi-hydrate of 
calcium sulfate. When mixed with water, it becomes calcium 
sulfate again. While gypsum was used in base-coat plaster 
from the 1890s on, it has always been used in finish coat and 
decorative plaster. For finish coats, gauging plaster was added 
to lime putty; it causes the lime to harden. Gypsum is also 
the ingredient in moulding plaster, a finer plaster used to 
create decorative mouldings in ornamental plasterwork. 

Lime. Found in limestone formations or shell mounds, 
naturally occurring lime is calcium carbonate. When heated, 
it becomes calcium oxide. After water has been added, it 
becomes calcium hydroxide. This calcium hydroxide reacts 
with carbon dioxide in the air to recreate the original calcium 
carbonate. 

Screed.Screeds are strips of plaster run vertically or 
horizontally on walls or ceilings. They are used to plumb and 
straighten uneven walls and level ceilings. Metal screeds are 
used to separate different types of plaster finishes or to 
separate lime and cement plasters. 
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Fig. 1. Ornamental plaster studios employed the following personnel: Draftsmen to interpret architectural details in shop drawings; sculptors who 
modelled in clay; mode/makers who assembled sculpted, plain-run and pre-cast elements into an ornamental unit; moldmakers who made rigid or 
flexible negative tooling; casters who made production units; finishers (often the caster's wives) who cleaned the casts; and laborers who assisted 
skilled personnel in operating efficiently. This studio was in Philadelphia, c. 1915. Photo: Courtesy, M. Earle Felber. 
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From the time America struggled for a new identity as 
a constitutional republic-and well into the 20th 
century-its architecture and its decorative detailing 
remained firmly rooted in the European classicism of 
Palladio, Wren, and Mansart. 

Together with skilled masons and carpenters, orna
mental plasterers saw their inherited trade flourish 
from the mid-18th century until the Depression years of 

the 1930s. During this two hundred year period, as the 
Georgian and Federal styles yielded to the revivals
Greek, Rococo, Gothic, Renaissance, and Spanish
decorative plaster reflected each style, resulting in the 
wide variety of ornamentation that survives. The tradi
tional methods of producing and installing interior 
decorative plaster were brought from Europe to this 
country intact and its practice remains virtually un
changed to this day. 
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Styles of Decorative Plaster in America, 
18th-20th Centuries 

(a) Kenmore, Fredericksburg, Virginia. c. 1752. Georgian in style with orna
mental ceilings based on Batty Langley's 1739 English style book, the plaster
work was executed by a Frenchman in the mid-1770s . This house was built by 
Col. Fielding Lewis and has the most elaborate ornamentation of any in the 
period. Photo: Historic American Buildings Survey Collection. 

(b) Old West Church, Boston, Massachusetts. c. 1806. Designed by Asher 
Benjamin, this church in the Federal-Adamesque style became the prototype 
for many other New England churches through publication of plans in Ben
jamin's American Builder's Companion. Photo: Courtesy, Stanley P. Mixon (copy). 

(c) Lyndhurst, Tarrytown, New York, c. 1838. This Gothic Revival villa on the 
Hudson River was built for financier Jay Gould by Alexander Jackson Davis. A 
versatile architect, Davis was simultaneously at work on Greek Revival build
ings in New York City. Both styles called for elaborate ornamental plasterwork. 
Photo: Jack E. Boucher, Historic American Buildings Survey. 

(d) Gaineswood, Demopolis, Alabama, c. 1842--60. These Greek Revival 
columns were drawn from Minard Lafever's The Beauties of Modern Architec
ture of 1835. This bold new style began in New York City and quickly spread 
south and west. Pl,oto: Historic American Buildings Survey Collection. 

(e) Ohio Theater, Columbus Ohio, c. 1928. An example of the "Golden Age" of 
movie palaces, Thomas Lamb's "Spanish" style interior is a typical example of 
the plasterwork executed just prior to the Depression years. Ornament was site 
cast, often on the stage, while the orchestra was scaffolded for installation . 
Photo: National Park Service files. 



Like flat walls and ceilings, historic ornamental plaster is 
made of gypsum and lime which are stable and dura
ble materials. An extremely versatile material, plaster 
can be modelled, cast, incised, colored, stamped, or 
stencilled. However, as an integral part of the building 
system it is subject to the typical problems of water 
intrusion, structural movement, vibration and insensi
tive alterations, both incrementally and from adaptive 
use projects. This Preservation Brief has been prepared 
to assist property owners, architects, contractors, and 
Federal agency managers in identifying the causes of 
ornamental plaster failure, specifying repair and re
placement techniques and engaging qualified profes
sionals to do the work. The scope of this Brief is 
limited to the repair and restoration of existing orna
mental plaster; certain forms of decorative plaster such 
as scagliola, composition ornament, and artificial Caen 
Stone are not addressed, nor is the design and installa
tion of ornamental plasterwork in new construction. 
Finally, guidance on using substitute materials to 
match the historic appearance of ornamental plaster
work-a legitimate option within the Secretary of Interi
or's Standards for Historic Preservation Projects-is not 
discussed here, but will be the subject of another Brief 
on interiors. 

The Ornamental Plaster Trade 

Shop Personnel. As builders and architects were hired 
by an increasingly affluent clientele, ornamental plaster 
shops developed from the single artisan operations of 
the 18th century into the complex establishments of the 
early 20th century. American plaster studios employed 
immigrant and, later, native craftsmen (see Fig. 1). 
Plasterers' guilds were in existence in Philadelphia in 
the 1790s. In 1864, a plasterers' union was organized in 
the United States with members from the British Isles 
whose work there had been limited to palaces and 
churches. English and European craftsmen came to 
America where the demand for their skills had in
creased by the decade, offering them the unparalleled 
opportunity to open their own shops. Over the years, 
plaster elements became so popular in decorating inte
rior spaces that a major industry was established. By 
the 1880s, catalogs were available from which property 
owners could select ornamentation for their splendid 
new buildings (see Fig. 2). 

Methods of Production. Historically, ornamental plas
terwork has been produced in two ways: it would be 
run in place (or on a bench) at the site; or cast in molds in 
a workshop. Plain plaster molding without surface 
ornamentation was usually created directly on the wall, 
or run on a flat surface such as a plasterer's workbench 
and attached to the wall after it set. Ornament such as 
coffering for ceilings, centers for light fixtures (medal
lions), brackets, <lentils, or columns were cast in hide 
glue (gelatin) or plaster molds in an offsite shop, often 
in more than one piece, then assembled and installed 
in the building. 

Decorative Plaster Forms-Cornices, Medallions, 
Coffers. Three decorative plaster forms in particular
the cornice, the ceiling medallion, and the coffered 
ceiling-historically comprised much of the ornamental 

Fig. 2. This parlor medallion and pendant drops shown in a mid-
19th century row house in Annapolis, Maryland were originally 
ordered from a catalog. A local plasterer ran the plain cornice and 
band ribbon, the curved corners of which were bench run, set with a 
plaster adhesive and pointed at the joints. Photo: M. E. Warren. 

plasterers' business. These forms appear individually 
or in combination from the 18th to 20th century, irre
spective of stylistic changes. 

For example, an elaborate parlor cornice consisted of 
plain moldings made of gypsum and lime run atop 
temporary lattice strips around the room. Tooling for 
plain-run moldings called for a sheet metal template of 
the molding profile mounted on a wooden "horse" (see 
Figs. 3 and 4). Mitering was accomplished using a plas
ter and lime putty gauge (mix) tooled with miter rods 
at the joints (see Fig. 5). Decorative "enrichments" 
such as leaves, egg and dart moldings, and bead and 
reel units were cast in the shop and applied to the 
plain runs using plaster as an adhesive (see Fig. 6). 
Painting, glazing, and even gilding followed. Large 
houses often had plain- run cornices on the upper floors 
which were not used for entertaining; modest houses also 
boasted cornice work without cast enrichment. 

Among the most dramatic of ornamental plaster forms 
is the parlor ceiling medallion. Vernacular houses of
ten used plain-run concentric circles from which light
ing fixtures descended, usually hung from a wrought 
iron hook embedded in the central ceiling joist. More 
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Tools of the Trade 
Running Molds 

Fig. 3. A running mold consists of a sheet metal profile blade nailed 
to a stock and slipper. A triangular brace also acts as a handle. Such 
a mold produces a clean plain plaster molding if it travels in the 
same place each pass as a gypsum and lime putty gauge is troweled 
ahead of the moving blade. (A) is a typical mold for a cornice; (B) 
produces a diminished run as the hinges close together; and (C) is a 
pin mold that is used to surround elliptical forms such as arches. In 
addition, running molds may revolve around pivot points, tram
mels, and mandrels. 

Fig. 4. Running a Cornice. The historic method of producing a 
cornice is unchanged today. A running mold or template is pushed 
along a lattice strip nailed to the wall. Base coat plaster is gypsum 
and sand; finishing plaster is added with small tools and stuffed 
wearing rubber gloves because lime burns the skin. As many as 20 
passes are required to complete a smooth run; this particular cornice 
was formed in two stages, top and bottom, because it was so large. 
Cornices this size also have to be blocked and lathed to minimize the 
amount of applied material. Photo: Old-House Journal. 

4 

Fig. 5. Mitering a Plain-Run Cornice. Mitering requires great 
dexterity using the miter rod. In this case, a return at a chimney 
breast is tooled using an infill of gypsum and lime. Internal and 
external miters are required with the internal being the most diffi
cult. Another method is to run a length of cornice (using the same 
blade) on a bench and set it in place, later to point the joints. Photo: 
Old-House Journal. 

Fig. 6. Enriching a Plain-Run Cornice. After a cornice is run and 
mitered, cast enrichments are stuck in recessed sinkages planned to 
receive the casts. Ornamental models are made to engage with one 
another, resulting in unbroken lines or courses. A shop-cast orna
ment is soaked in water until saturated and pressed into its sinkage 
using wet plaster as an adhesive. Once the casts have been installed, 
they are carefully pointed at the joints and at the miters so that they 
appear as a continuous, repetitive design. Photo: Old-House Journal. 

elaborate medallions were composed of shop-cast 
pieces, such as acanthus foliage often alternating with 
anthemia or other decorative designs. Medallions usu
ally related stylistically to the cornice ornament found 
in the room and could be created with or without a 
plain-run surround (see Fig. 7). Of particular impor
tance to the art of ornamental plaster was the mid-19th 
century double parlor plan. Architects often specified 
matching medallions of robust proportions and orna
mentation. Later, in 20th century American Colonial 
Revival architecture, architects called for Federal style 
ceiling medallions. Some of the more successful were 
graceful one-piece units, utilizing classical motifs such 
as garlands and swags, and in their simplicity, reminis
cent of Adamesque designs of the 1760s. 
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Fig. 7. Running and Enriching a Ceiling Medallion. The method of 
running and enriching a ceiling medallion remains the same today. 
(a) First, a plain-run surround is spun from a pivot point centered 
in the ceiling field. (b) Ornament layout is determined using plane 

geometric principles; segmented locations are deeply scratched to 
provide a rough surface for adequate bonding using plaster as an 
adhesive. Historically, cast enrichments could be bought from local 
suppliers and set individually, allowing architects to compose 
medallions to suit room dimensions and period motifs. 
Photos: Peter Sanders. 

Yet another significant decorative form is the coffered 
ceiling. Coffering units were cast in the shop or onsite, 
then installed with hanging wires to form the ceiling 
(see Fig 8). Ceiling design varied from period to period 
as to depth, panel shape, and ornamental complexity. 
Not always flat, coffering is seen inside domes, within 
barrel vaults and groin ceilings, along overhead ribs 
and soffits. Rosettes are usually centered in the panels 
and often enrich the intersections of elaborate stiles 
bordering the panels. Flat ceiling coffers are generally 

Fig . 8. Casting a Coffering Unit. Ceiling coffers are made the same 
way today except, historically, a hide glue mold was poured over an 
ornamental model whereas today urethane molding rubber is used. 
Now, as then, the plaster casts are made with steel channel irons 
embedded on the back of each panel. The coffers are hung from 
carn;ing irons fixed to the ceiling above by means of twisting wires to 
level each coffer to its neighbor. Afterward, the panels are fastened 
together and the joints pointed with plaster. Photo: David Flaharty. 

Fig. 9. The elaborate coffered ceiling was designed for the Willard 
Hotel in Washington, D.C. (1902-04) by Henry Janeway Harden
bergh. The coffered ceiling was restored as part of a rehabilitation 
project in the 1980s. Photo: Carol M. Highsmith. 

identical in reflected plan; on domed or barrel ceilings, 
coffers differ from course to course so as to appear 
identical from various sight lines. The finish treatment 
of a coffered ceiling frequently exhibits the height of 
the painter's craft. Foremost examples of ceiling coffer
ing include the United States Capitol, and Washington 
D. C.'s Union Station. As a popular decorative form 
with inherent acoustical benefits, the coffered ceiling is 
seen across the United States in many large public 
spaces such as theaters, courthouses, railroad stations, 
and hotels (see Fig. 9). 
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Unfortunately, these supposedly enduring decorative 
forms created by ornamental plaster tradesmen are 
subjected to the ravages of both nature and man and, 
consequently, seldom remain as originally designed. 
Minor changes of taste are perhaps the least injurious 
to plasterwork. Considerably greater damage and dete
rioration are caused by radical changes in building use 
and poor maintenance practices. Fortunately, in most 
cases, the form, detailing, and finish of historic orna
mental plaster can be recaptured through careful repair 
and restoration. 

Causes of Ornamental Plaster Damage 

Ornamental Plaster Substrate. For flat plaster walls and 
ceilings, as well as decorative forms, the system to at
tach interior plaster to walls and ceilings primarily con
sisted of 1/4" x 1-1/4" wooden lathing strips nailed 3/8" 
apart against studs and joists. First a scratch coat con
sisting of sand, lime, and cattle hair was troweled on 
the lath and pressed through the slots so as to slump 
over and form "keys." Next, a brown coat was applied 
to establish flat and plumb surfaces. The earliest plas
terwork consisted of two coats of lime and sand plas
ter; later in the 19th century, a third or finish coat was 
applied that consisted of both lime and gypsum. Decora
tive units were generally attached to the substrate using 
plaster as an adhesive. 

Signs of Failure. Failure of the substrate is more typical 
than failure of the plaster ornament itself. Among the 
reasons for deterioration, structural movement (see Fig. 
10) and water intrusion (see Fig. 11) are the most dele
terious. Buildings move and settle, causing deflection 
and delamination which result in stress cracking. These
cracks often begin at the corners of windows and doors
and extend upward at acute angles (see Fig. 12). Roof 
or plumbing leaks make finishes discolor and peel and 
cause efflorescence, especially on plain-run or enriched
cornices. Unheated buildings with water intrusion are 
subject to freeze-thaw cycles which ultimately result in 
base coat and ornamental plaster failure (see Fig. 13) . 

 
 

 

Fig . 10. Structural settling has caused this ceiling to deflect. Prior 
to restoring the damaged plaster and final repainting, a structural 
engineer experienced in historic preseroation will be engaged to 
shore-up the ceiling from below and reattach the sagging ceiling 
plaster with the joists above (see also Fig. 17 under Immediate 
Action.) Photo: National Park Service files . 
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Fig. 11. The cornice of an Iowa courthouse has been seuerely dam
aged from a roof leak. In order to repair the ornamental plaster, a 
thixotropic rubber impression will be taken (with the paint build-up 
undisturbed) . The efflorescence will be remaved and fresh plaster 
casts installed so that egg and dart, dentil and leaf molding are 
perfectly aligned. Photo: National Park Service files. 

Fig. 12. Settlement caused stress cracking through both fl.at wall 
and ornamental plaster. Repairs to the cornice molding involve 
chamfering the stress cracks to a "V groove" and patching with a 
mixture of gypsum and lime. The cornice can be countersunk
screwed to its substrate to preuent further mavement. Screw heads 
are then plastered aver. The crack running through the painting will 
need to be filled carefully, and the painting restored by a trained 
conseroator. Photo: Jack E. Boucher, Historic American Buildings 
Survey.



Fig. 13. Water intrusion and freeze/thaw cycles caused extensive 
efflorescence and ornamental plaster failure . The plaster needed 
almost total replacement within the rehabilitation project. Photo: 
Commercial Photographies . 

Fig. 14. A mitered portion of this impost capital abacus has fallen, 
revealing the plaster adhesive material. Repairs are made by obtain
ing a section through the abacus, making a bench-run length, cut
ting, fitting, and readhering the missing piece. Finally, the joints 
are pointed. Photo: Lee H. Nelson, FA/A . 

In addition, keying and adhesive properties may be 
further jeopardized by weak original mixes (see Fig. 
14) that were improperly applied. Substrate failure typi
cally results from faulty lathing or rusty lath nails, 
causing ceilings to fall. In the 20th century, vibration 
from heavy vehicular traffic, nearby blasting, and even 
repeated sonic booms may contribute to damaging 
ornamental plaster. Inadequate support in an original 
design may also be to blame when particularly heavy 
units have simply broken off over time (Fig. 15). Fi
nally, new mechanical systems, suspended ceilings and 
partition walls insensitively installed in adaptive use 
projects, show little regard for the inspired decorations 
of earlier periods (see Fig. 16). 

Repairing and Replacing. Plaster failure is a matter of 
degree. For example, top coat failure can be repaired by 

Fig. 15. U. S. Treasury Cash Room, Washington, D.C. c. 1830. 
Designed by Robert Mills in the Greek Revival style, the unrein
forced shell fl-utes most likely broke as a result of their weight. As 
part of an overall restoration of the room, the broken parts were 
molded on site, recast, then re-attached using wooden strips to pin 
them in place. Photo: Laurie R. Hammel. 

Fig. 16. The Auditorium Building, Chicago, Illinois, 1889, by Louis 
Sullivan. Earlier insensitive alterations were removed prior to resto
ration of the room. In the photo, a partition wall has already been 
removed; the electrical conduit and a ventilation grille followed. 
Plaster patching and painting were the final steps of restoration 
work. Photo: National Park Service files. 
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applying a new finish coat over a sound early sub
strate. Also, if cracking or loss of all three coats has 
occurred and is not combined with major structural 
failure, it can be repaired much like flat wall plaster. 
For ornamental plaster, however, repair beyond patch
ing is often equivalent to targeted replacement of entire 
lengths or portions of run-in-place and cast ornamenta
tion. Pieces that are deteriorated or damaged beyond 
plain patching must be removed and replaced with 
new pieces that exactly match the existing historic plas
ter. For this reason, partial restoration is often a more 
accurate term than repair. But whichever term is used, 
it is not recommended that repair of ornamental plaster 
be undertaken at any level by property owners; it is a 
craft requiring years of training and experience. A qual
ified professional should always be called in to make an 
inventory of ornamental plaster enrichments and to 
identify those details which are repairable onsite and 
which should be removed for repair or remanufacture 
in the shop. 

Immediate Action 

Once the cause and extent of damage have been deter
mined, treatments such as shoring, stabilization, and 
limited demolition can begin, preparatory to repairing 
or restoring historic ornamental plaster. 

First, roof or plumbing leaks must be repaired to elimi
nate the problem of water intrusion. General structural 
repairs should be undertaken to arrest building move
ment, which weakens the base coat plasters to which 
the ornamental enrichments are attached. Ornamental 
plaster deflection should be corrected by shoring from 
below followed by re-anchoring (see Fig. 17). 

Testing for poor adhesion of base coat to lath or orna
ment to base coat, should be conducted to reduce fur
ther loss of enrichment. Adaptive use intrusions 
should be carefully removed to protect the existing 
decorative plasterwork. 

Code-required fire suppression systems should be eval
uated at this time. Modern building codes may require 

heat/smoke/flame detectors and automatic sprinkler 
systems of various types and applications. Fire sup
pression systems as well as all mechanical systems 
(HVAC, plumbing and electrical) systems should be 
designed so that they accomplish their purpose with 
minimal impact on the decorative plaster. Plumbing for 
an automatic sprinkler system, for example, can be run 
above new and existing coffering so that the sprinkler 
heads barely protrude from the rosette centers in the 
coffered design. Access should be provided for future 
system maintenance or repair. 

A 20th Century Shop Tour-Personnel, 
Materials, and Processes 

Before discussing how decorative forms such as cor
nices, medallions, and ceiling coffers are repaired on
site and in the shop by ornamental plasterers, the 
"shop tour" explains traditional casting processes used 
in conjunction with updated materials. A shop tour can 
be exciting, but confusing to the layman without some 
explanation of modeling, molding, and casting activi
ties. For a prospective client, a visit to the plaster stu
dio or site can be of value in choosing a qualified 
plastering contractor. 

Shop and Personnel. Generally, a highly functional 
shop should look well organized-that is, not in disar
ray with remnants of past projects lying about to im
pede current production. Old molds may be in 
abundance, but hanging from the wall or otherwise 
"on file." Machinery (saws and drill presses) and hand 
tools should appear well maintained. In short, one 
might evaluate such a studio as one does an auto me
chanic's shop: does it inspire confidence? This is the 
time to look around and ask questions. What is the 
shop's past project work experience? Is the firm mostly 
in valved in new ccnstruction work or total reconstruc
tion? More important than the way the shop looks, is 
the personnel sufficiently experienced in making re
pairs to historic decorative plaster? What about training 
and apprenticeships? How did the staff learn the 
trade? The more that is known about the total opera
tion the better. 

Fig. 17 (a) Where this ceiling was suffering from structural failure, the first step was to shore it up from below. (b) Toggle bolts were used to reat
tach the plaster molding to the ceiling joists. The ceiling was then patched with gypsum and lime, prior to restoring the significant paint finishes . 
Photos: National Park Service files. 
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Molding Rubber. Familiarity with contemporary mold
ing rubbers is desirable . There are several formulations 
currently on the market. In the past, flexible molds 
were made with hide glue melted in a double boiler 
and poured over plaster originals which had been pre
pared with an appropriate parting agent. Of the newer 
rubbers, latex (painted on the model coat by coat) is 
time consuming and has little dimensional accuracy; 
polysulfide distorts under pressure; and silicone is 
needlessly expensive. Urethane rubber, with a 30-
durometer hardness, is the current choice. Urethanes 
are manufactured as pourable liquids and as thixotro
pic pastes so that they can be used on vertical or over
head surfaces. The paste is especially useful for onsite 
impressions of existing ornament; the liquid is best 
used in the shop much as hide glue or gelatin was 
historically. Urethane rubber has the ability to repro
duce detail as fine as a fingerprint and does not de
grade during most ornamental plaster projects. No 
flexible molding material lasts forever, so spare casts 
should be maintained for future remolding. 

Molding Plaster. Molding plaster will also be in evi
dence; it is the product most similar to that used his
torically. This plaster is finely ground to accept the 
detail of the rubber molds, not so hard as to prohibit 
tooling, and combines readily with finish lime. High
strength plaster is available in varying densities, some 
with added components for specific purposes. Most 
shops maintain these varieties, but use molding plaster 
for typical work. 

Sheet Metal Templates. The contractor's familiarity with 
sheet metal is critical. Accurate template blades are 
required to reproduce both straight and curved sections 
of moldings (see Fig. 3, above). The blades must be 
carefully cut, filed, and sanded in order to form exact 
reproductive units . A tour of a sizeable shop will in
clude observation of running techniques and the 
results of this activity should be much in evidence. 
Regardless of size, these runs should be smooth and 
true when made by qualified craftsmen. 

Models. Models, whether of capitals, cornices, medal
lions or cartouches, are made as whole units or in parts 
depending on project demands. Completeness, accu
rate dimensions, and attention to historic styles are 
essential ingredients of successful models. Each part of 
a model has a name, i.e., <lentil, guilloche, rinceau or 
bolection molding, modillion, egg and dart, and the 
designers and restorers of these ornaments should 
know their names. Failure to identify these parts cor
rectly should be of concern to a prospective client. 

Molds. Molds are "negative forms" produced from 
completed models. Simple flood molds require a sepa
rator or barrier coat over the original and a surround
ing fence to prevent the liquid rubber from leaking out. 
Larger or more complicated molds are made in pieces 
or with a layer of rubber supported by a plaster shell or 
mother mold attached to a wooden or metal frame. 
Following completion of a successful mold, the original 
model is discarded because it is now possible for it to 
be accurately reproduced. 

Casting the Molds. Casting operations should appear 
clean and efficient. A skillful caster's output can be 
voluminous and often looks effortless as it is being 
produced. Raw materials are close at hand, molds are 
rarely without curing plaster in them, production is 
stored so as not to warp while it is still wet and each 
cycle, from mixing to pouring, setting, and demolding 
is accomplished so as not to waste time or break plaster 
casts. A good caster generally obviates the need for a 
finishing department. 

Two other aspects should be noted. Shipping facilities 
are critical to move the product to the restoration site 
safely. Drawing and design space should be separate 
from the production floor. In summary, the modern 
ornamental plaster shop inevitably looks quite different 
from that pictured earlier in this Preservation Brief (see 
Fig. 1, above), but, with the exception of contemporary 
tools and materials, the operations are the same. The 
following sections discuss how repairs are made by 
today's plaster tradesmen. 

Repairing Historic Ornamental Plaster 

Cornice. A plain run or ornamented plaster cornice 
which has undergone damage or severe deterioration 
can often be repaired. Footage which is beyond repair 
should be identified and be carefully demolished to 
expose the underlying structure beneath to which the 
molding was secured. To replace the missing lengths, 
the first step is to obtain a cross-section, or profile, 
through the cornice from finish ceiling to finish wall 
lines. This is best accomplished using one of these 
methods: 

1. A section through the cornice may be determined 
by sawing through the molding, inserting a sheet 
metal blank in the slot and tracing the profile di
rectly on the template. This is considerably more 
accurate than the profile gauge, but will require re
pointing the saw kerf; alternatively, the cut may be 
made on one of the deteriorated pieces, provided it 
was removed as an intact unit. 

2. The section may be obtained by making a thixo
tropic rubber impression of the molding, casting the 
result in fresh plaster and sawing through the cast to 
transfer the cross-section to a sheet metal template. 

With the section determined, it is drawn onto 22-gauge 
galvanized sheet metal, cut with tin snips and carefully 
filed to the hne. The template is checked periodically 
against the original profile to assure a perfect match. 
With the template blade finally complete, it is nailed to 
stock and slipper (see Fig. 3, above), ready for running 
the replacement footage. 

Short lengths of new cornice are best run on a bench 
using gypsum and lime; the reproduction molding 
should be somewhat longer than the required length 
(see Fig 18). The new footage is cut and fit in place to 
match the existing cornice, then securely countersunk
screwed to studs, joists and/or blocking. The resulting 
JOmts are pomted with flat mitering rods, flush with 
adjacent members (see Fig. 5, above). 
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Longer lengths of cornice may be run in place, much as 
they were historically. Care should be taken that the 
position of the running mold engages with the existing 
work at either end of the run. Yet another method is to 
bench run the cornice to five or six feet, make a rubber 
mold of the model, and pre-cast the replacement parts 
either at the site or in the shop. 
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Fig . 18. Repairing a Cornice. (a) In the restoration of the Henry 
Hirshfeld House, a 19th century residence in Austin, Texas, removal
of a tin ceiling revealed a damaged plain-run cornice. Photo: John 
Volz, AJA. (b) A sectior through the molding was taken, a template 
blade cut, horsed- up, and run on a bench using gypsum and lime. 
Photo: Charles E. Fisher. (c) The new cornice was then cut, fitted, 
and applied to new blocking between wall and ceiling. The external 
miter and returns were pointed using the miter rod. After the ceiling 
restoration was complete, other finishes , such as wallpaper, 
were applied. Photo: Candace Volz. 

als have "fingerprint detail" capability. Modern casts 
are then applied to the new or original runs, again 
using plaster as an adhesive. 

Ceiling Medallion. Ceiling medallions are often in 
greater jeopardy than cornices because the joist-lath
basecoat support system is susceptible to deflection 
and the force of gravity. The problems of ceiling failure 
are more frequent in the centers of parlors because 
circular-run and shop-cast ornament is often quite 
heavy and was not historically attached with any addi
tional mechanical fasteners such as bolts and screws. 

If the lath or keys have failed, plaster ceiling ornament 
may be saved, in whole or in part, by removing floor 
boards above, then drilling and injecting each lath with 
an elastic acrylic or epoxy material to reattach plaster to 
lath, and lath to the joists. This is a recently developed 
procedure which should only be undertaken by experi
enced professionals . The consolidation and reattach
ment process has been used successfully in period 
structures with dramatic results when important plaster 
and painted surfaces would otherwise have been lost. 

If the damaged cornice is ornamented, samples of the 
enrichment should be removed, making sure that 
whole original units are obtained. This is a difficult 
process, since these units were stuck into plain-run 
recesses called "sinkages" using plaster as an adhesive. 
In order to insert a flat chisel behind the ornament to 
break the bond, some units may have to be sacrificed. 
Sacrifice should be minimal. The excised enrichment 
should then be removed to the shop for rubber mold
ing and casting either with or without the paint 
buildup, depending on the demands of the project. 
Whereas molding with several layers of paint make it 
hard to discern new casts from originals, paint-stripped 
molding reveals the remarkable talents of the period 
modelmakers. As noted, contemporary rubber materi-



Fig. 19. Ceiling medallions may need repair or replacement. The ornamental plasterer takes impressions of the existing plaster, then casts new 
plaster elements. Adhesive plaster is used to reattach the new pieces. Left:Damaged elliptical medallion from Rockland, Fairmount Park, Philadel
phia, Pennsylvania. Photo: David Flaharty. Right: Fragments of a medallion from the Bennett House, Charleston, South Carolina. The fragments 
serve as documentation for the replacement medallion. Photo: Peter Sanders . 

Fig. 20. Repairing a Medallion. Left: The plaster models shown are first lathered with a parting agent (liquid soap). To make a flood mold, 
urethane rubber is poured between wood fences clamped together and dammed with clay. Right: Casting plaster is then spooned into the two-part 
urethane mold. The mold showing six ornaments in the process of being cast is called a "gang mold. " The others are simply single molds. Photos: 
David Flaharty. 

Historic lighting fixtures often hung from elaborate 
ceiling medallions. When these fixtures were later con
verted to gas and electrical service, the central orna
mental plaster canopies were sometimes damaged by 
insensitive tradesmen. More recent adaptive use pro
jects may have caused additional damage. 

Damaged ceiling medallions (see Fig. 19a) can be re
paired by carefully removing representative plaster 
ornamentation, molding and recasting in the shop (see 
Fig. 20) and replacing the new enrichments so that 
they align perfectly with the original pattern. Polyvinyl 
acetate bonding agents are applied to the background 
and ornament so that the adhesive plaster grips tightly. 
Alternatively, a severely damaged medallion (see 19b) 
can be replaced using the fragments as physical docu
mentation to cast a visually accurate replacement. 

Sections of plain-run circular molding may also be re
paired by determining a section through the run and 
the radius from molding to pivot point. As with cor
nices, the run should be made on a bench to a length 

greater than required, then cut and fit in place. Circu
lar run sections are installed using plaster adhesives on 
bonded surfaces or modern construction adhesives 
after referring to manufacturers' instructions as to 
whether the adhesive is recommended for use on wet 
or dry materials . Coarse-threaded, galvanized screws 
are often countersunk to aid the bond; if possible, the 
screws should be inserted at points that will ultimately 
be covered with cast enrichments. 

Ceiling medallions frequently appear in matching dou
ble parlors. It is not unusual for one ceiling to fail while 
its mate remains undamaged. The flat plastered ceiling 
over the location of the missing medallion often has a 
"ghost;' confirming that a ceiling medallion once orna
mented the parlor. The missing medallion may be re
manufactured by securing a section, dimensions, and 
samples of cast enrichments from the surviving orna
ment and accurately following the original procedure 
(see Fig. 7, above). The ceiling on which the new work 
is to be set should be examined for its soundness and, 
if necessary, relathed (with self-furring metal lath) and 
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plastered. The pivot point for a circular run is screwed 
into a wooden block, force-fit into the center electrical 
box, and removed after the run is completed. 

After 1850, particularly in the South, ceiling medallions 
were often designed with cast ornament only; no plain
run surround was used. Repair of such medallions 
proceeds as described above but without bordering 
molding. 

An important point needs to be made about adding 
ceiling medallions ( or any other kind of ornamental 
plaster element) when there is a lack of historical evi
dence. If there is no ghost mark or other documenta
tion, indicating a medallion once existed, then the 
room should remain unornamented as it was historically. 
Adding conjectural ornamentation of any type or mate
rial (i.e., shop-cast or glass fiber reinforced plaster or 
polystyrene foam substitutes) can create a false sense of 
historical development contrary to the preservation 
principles stated in The Secretary of the Interior's Stand
ards for Historic Preservation Projects. However, if there is 
clear indication that a ceiling medallion once existed, 
but there is inadequate documentation for its replace
ment, a medallion compatible with the room's historic 
character may be considered. Professional advice 
should be sought. 

Coffered Ceiling. Like cornices and medallions, coffered 
ceilings suffer from poor maintenance practices and 
structural problems; however, these individually cast 
ceiling units are particularly vulnerable when a build
ing is being rehabilitated and great care is not taken in 
executing the work. In the most serious of cases, por
tions of a roof can collapse, dropping heavy debris 
through the hanging coffering panels, and demolishing 
large portions of the ornamentation (see Fig. 21). 

But even this level of damage can usually be remedied 
by restoration professionals. Immediate action calls for 
shoring the areas adjacent to the damage, and inspect
ing the hanging apparatus for unforeseen detachment 

Fig. 21. The Yiddish Arts Theater, New York City, c. 1920s. The 
concrete roof of this building collapsed, damaging portions of the 
existing Moorish style coffered ceiling. The square coffer unit was 
easily identifiable and was removed to a casting shop for reproduc
tion. Photo: David Flaharty. 
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and deflection. New channel iron is used to stabilize 
the existing coffers and ties reinforced, as necessary. 
An intact coffering unit is then identified and carefully 
removed to a casting shop for molding and casting (see 
Fig. 22). When re-hung, the units are painted to match 
the historic coffering (see Fig. 23). 

Coffered ceilings appear with plain run or enriched 
cornices . In most cases it is recommended that the 
cornice be repaired first in order to achieve straight and 
level moldings. Then the damaged coffers should be 
replaced with the matching new coffers and the joints 
between pointed. Access from above is critical. 

Finding and Evaluating a Contractor 

When ornamental plaster damage or deterioration has 
been identified, the historic property owner, architect, 

Fig. 22. Repairing a Coffered Ceiling. As part of the theater rehabil
itation, the coffered ceiling panels are being reproduced in urethane 
rubber molds and reinforced with open weave burlap and wood fiber. 
Steel channel irons can be seen, attached to the backs of the casts. 
Later, these irons are used to hang the panels from a superstructure 
at the site. Photo: David Flaharty. 

Fig. 23. A pre-cast coffer is lifted into place to abut adjacent panels. 
Tie wire will be fastened to the channel irons and the superstructure 
above, twisted to level, and finally wadded with wood fiber soaked in 
plaster to prevent the wire from stretching. Photo: David Flaharty. 



or developer should secure the services of a reputable 
restoration contractor before proceeding further. It is 
clear as more and more projects are undertaken, that 
there is a wide disparity of skills within the trade to
day. This is partly due to the introduction of gypsum 
board as a substitute for traditional plastering. As gyp
sum board became popular after World War II, plaster
ers saw the demand for their skills decline. Plastering 
techniques were forgotten because they were often not 
passed down within shops and families. However, 
ornamental plaster studios have seen a resurgence in 
demand for their services in the last decade, particu
larly as more historic buildings are rehabilitated (see 
Fig. 24). 

Locating an experienced contractor who is suitable for 
your particular project is the goal. First, many profes
sional preservation organizations can provide refer
ences for suitable restoration contractors. Local 
plasterers' unions should also be able to identify con
tractors with experience in ornamental plaster restora
tion projects. Architects with preservation and 
restoration project experience may recommend contrac
tors they feel have done a good job for them in the 
past. Museums with period rooms have engaged crafts
men to assemble the backgrounds for display of an
tique furniture and decorative arts. Finally, historical 
societies, either national, state, or municipally organ
ized, may have funded projects which repaired and 
restored ornamental plaster. 

Once several contractors have been identified, their 
specific abilities need to be evaluated. Prospective con
tractors should be invited to visit the job site to see and 
define the scope of work; written proposals, including 
prices, from all bidders, are essential for comparison. 
References should be provided and investigated. An 
outside consultant may be engaged or an informal ad
viser designated to aid in evaluating the experience and 
proposals of the bidders. To get a total picture, a com
pleted project should ideally be visited by the prospec
tive client with the contractor present to answer 
questions which often arise. 

Finally, although this may not always be achievable, 
the bidder's studio may be visited, preferably on a nor
mal working day (see A 20th Century Shop Tour, 
above.) Alternatively, the bidder may be visited while 
working onsite. Some ornamental plasterers simply do 
not have shops. They prefer to cast onsite, adhering 
the casts while the plaster is wet, and coordinating the 
job closely with the architect, who inspects each unit as 
it is cast and before it is installed. 

Conclusion 

Decorative plasterwork is usually a component of the 
historic character of interiors and, consequently, The 
Secretary of the Interior's Standards for Historic Preservation
Projects call for its protection, maintenance, and repair. 
Where decorative plasterwork has deteriorated beyond 
repair, it should be replaced to match the old. Based on 
physical documentation, both repair and replacement 
can be accomplished using traditional molding plaster 

Fig. 24. This plaster studio is well organized, with ample work 
space. Note the plaster casts hanging neatly on the wall. Photo: 
Berry and Homer, Philadelphia. 

and casting procedures, together with the best of the 
modern molding materials available. Once a "lost art" 
after the Depression years, the skills of today's orna
mental plasterers are increasingly in demand as part of 
historic preservation project teams. The ingenious and 
inspired decorative work created by our earlier archi
tects and artisans can now be assured an extended life. 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. Document 002600 "Procurement Substitution Procedures" for requirements for 
substitution requests prior to award of Contract. 

2. Section 016000 "Product Requirements" for requirements for submitting comparable 
product submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

A. Substitutions: Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor. 

1. Substitutions for Cause: Changes proposed by Contractor that are required due to 
changed Project conditions, such as unavailability of product, regulatory changes, or 
unavailability of required warranty terms. 

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not 
required in order to meet other Project requirements but may offer advantage to 
Contractor or Owner. 

1.3 ACTION SUBMITTALS 

A. Substitution Requests: Submit three copies of each request for consideration. Identify product or 
fabrication or installation method to be replaced. Include Specification Section number and title 
and Drawing numbers and titles. 

1. Substitution Request Form: Use form acceptable to Architect. 
2. Documentation: Show compliance with requirements for substitutions and the following, 

as applicable: 
a. Statement indicating why specified product or fabrication or installation method 

cannot be provided, if applicable. 
b. Coordination of information, including a list of changes or revisions needed to 

other parts of the Work and to construction performed by Owner and separate 
contractors that will be necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitutions with those of 
the Work specified. Include annotated copy of applicable Specification Section. 
Significant qualities may include attributes, such as performance, weight, size, 
durability, visual effect, sustainable design characteristics, warranties, and specific 
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features and requirements indicated. Indicate deviations, if any, from the Work 
specified. 

d. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures. 

e. Samples, where applicable or requested. 
f. Certificates and qualification data, where applicable or requested. 
g. List of similar installations for completed projects, with project names and 

addresses as well as names and addresses of architects and owners. 
h. Material test reports from a qualified testing agency, indicating and interpreting 

test results for compliance with requirements indicated. 
i. Research reports evidencing compliance with building code in effect for Project, 

from ICC-ES . 
j. Detailed comparison of Contractor's construction schedule using proposed 

substitutions with products specified for the Work, including effect on the overall 
Contract Time. If specified product or method of construction cannot be provided 
within the Contract Time, include letter from manufacturer, on manufacturer's 
letterhead, stating date of receipt of purchase order, lack of availability, or delays 
in delivery. 

k. Cost information, including a proposal of change, if any, in the Contract Sum. 
l. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents, except as indicated in substitution request, is compatible 
with related materials and is appropriate for applications indicated. 

m. Contractor's waiver of rights to additional payment or time that may subsequently 
become necessary because of failure of proposed substitution to produce indicated 
results. 

3. Architect's Action: If necessary, Architect will request additional information or 
documentation for evaluation within seven days of receipt of a request for substitution. 
Architect will notify Contractor  through Construction Manager of acceptance or 
rejection of proposed substitution within 15 days of receipt of request, or seven days of 
receipt of additional information or documentation, whichever is later. 
a. Forms of Acceptance: Change Order, Construction Change Directive, or 

Architect's Supplemental Instructions for minor changes in the Work. 
b. Use product specified if Architect does not issue a decision on use of a proposed 

substitution within time allocated. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution 
with related products and materials. Engage a qualified testing agency to perform compatibility 
tests recommended by manufacturers. 

1.5 PROCEDURES 

A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved 
substitutions. 
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1.6 SUBSTITUTIONS 

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for 
change, but not later than 15 days prior to time required for preparation and review of related 
submittals. 

1. Conditions: Architect will consider Contractor's request for substitution when the 
following conditions are satisfied. If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 
a. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 
b. Substitution request is fully documented and properly submitted. 
c. Requested substitution will not adversely affect Contractor's construction schedule. 
d. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
e. Requested substitution is compatible with other portions of the Work. 
f. Requested substitution has been coordinated with other portions of the Work. 
g. Requested substitution provides specified warranty. 
h. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 

B. Substitutions for Convenience: Architect will consider requests for substitution if received 
within 60 days after commencement of the Work . Requests received after that time may be 
considered or rejected at discretion of Architect. 

1. Conditions: Architect will consider Contractor's request for substitution when the 
following conditions are satisfied. If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 
a. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 
Owner must assume. Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract 
Documents. 

c. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

d. Substitution request is fully documented and properly submitted. 
e. Requested substitution will not adversely affect Contractor's construction schedule. 
f. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
g. Requested substitution is compatible with other portions of the Work. 
h. Requested substitution has been coordinated with other portions of the Work. 
i. Requested substitution provides specified warranty. 
j. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 
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SECTION 012300 - ALTERNATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.2 DEFINITIONS 

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined 
in the bidding requirements that may be added to or deducted from the base bid amount if the 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents. 

1. Alternates described in this Section are part of the Work only if enumerated in the 
Agreement. 

2. The cost or credit for each alternate is the net addition to or deduction from the Contract 
Sum to incorporate alternates into the Work. No other adjustments are made to the 
Contract Sum. 

1.3 PROCEDURES 

A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work 
of the alternate into Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 
items incidental to or required for a complete installation whether or not indicated as part 
of alternate. 

B. Execute accepted alternates under the same conditions as other work of the Contract. 

C. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections 
referenced in schedule contain requirements for materials necessary to achieve the work 
described under each alternate. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate No.  See Drawings and Finish Schedule.  
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SECTION 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements necessary to prepare and process 
Applications for Payment. 

1.2 SCHEDULE OF VALUES 

A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's 
construction schedule. 

1. Coordinate line items in the schedule of values with items required to be indicated as 
separate activities in Contractor's construction schedule. 

2. Submit the schedule of values to Architect  through Construction Manager at earliest 
possible date, but no later than seven days before the date scheduled for submittal of 
initial Applications for Payment. 

B. Format and Content: Use Project Manual table of contents as a guide to establish line items for 
the schedule of values. Provide at least one line item for each Specification Section. 

1. Arrange schedule of values consistent with format of AIA Document G703 . 
2. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 

evaluation of Applications for Payment and progress reports. Provide multiple line items 
for principal subcontract amounts in excess of five percent of the Contract Sum. 

3. Provide a separate line item in the schedule of values for each part of the Work where 
Applications for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed. 
a. Differentiate between items stored on-site and items stored off-site. 

4. Allowances: Provide a separate line item in the schedule of values for each allowance. 
Show line-item value of unit-cost allowances, as a product of the unit cost, multiplied by 
measured quantity. Use information indicated in the Contract Documents to determine 
quantities. 

5. Overhead Costs: Include total cost and proportionate share of general overhead and profit 
for each line item. 

6. Closeout Costs. Include separate line items under Contractor and principal subcontracts 
for Project closeout requirements in an amount totaling five percent of the Contract Sum 
and subcontract amount. 

1.3 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment following the initial Application for Payment shall be consistent 
with previous applications and payments as certified by Architect  and Construction Manager 
and paid for by Owner. 



Liberty Seneca Renovations SECTION 012900 - PAYMENT 
PROCEDURES 

 

 

Liberty Seneca Renovations PAYMENT PROCEDURES 012900 - 2 
 

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "Schneider Architectural Services" for "Liberty Seneca Renovations".  A valid, current MasterSpec license is required for editing and use of 
this document for any other project.(21254) 

B. Payment Application Times: Submit Application for Payment to Architect by the xx of the 
month. The period covered by each Application for Payment is one month, ending on the last 
day of the month . 

1. Submit draft copy of Application for Payment seven days prior to due date for review by 
Architect. 

C. Application for Payment Forms: Use AIA Document G702 and AIA Document G703 as form 
for Applications for Payment. 

D. Application Preparation: Complete every entry on form. Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor. Construction Manager will return 
incomplete applications without action. 

1. Entries shall match data on the schedule of values and Contractor's construction schedule. 
Use updated schedules if revisions were made. 

2. Include amounts for work completed following previous Application for Payment, 
whether or not payment has been received. Include only amounts for work completed at 
time of Application for Payment. 

3. Include amounts of Change Orders and Construction Change Directives issued before last 
day of construction period covered by application. 

E. Transmittal: Submit three signed and notarized original copies of each Application for Payment 
to Construction Manager by a method ensuring receipt  within 24 hours. One copy shall include 
waivers of lien and similar attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application. 

F. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's 
lien from entities lawfully entitled to file a mechanic's lien arising out of the Contract and 
related to the Work covered by the payment . 

1. Submit partial waivers on each item for amount requested in previous application, after 
deduction for retainage, on each item. 

2. When an application shows completion of an item, submit conditional final or full 
waivers. 

3. Owner reserves the right to designate which entities involved in the Work must submit 
waivers. 

4. Submit final Application for Payment with or preceded by conditional final waivers from 
every entity involved with performance of the Work covered by the application who is 
lawfully entitled to a lien. 

5. Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner. 

G. Initial Application for Payment: Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 
2. Schedule of values. 
3. Contractor's construction schedule (preliminary if not final). 
4. Products list (preliminary if not final). 
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5. Sustainable design action plans, including preliminary project materials cost data. 
6. Schedule of unit prices. 
7. Submittal schedule (preliminary if not final). 
8. List of Contractor's staff assignments. 
9. List of Contractor's principal consultants. 
10. Copies of building permits. 
11. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 
12. Initial progress report. 
13. Report of preconstruction conference. 
14. Certificates of insurance and insurance policies. 
15. Performance and payment bonds. 
16. Data needed to acquire Owner's insurance. 

H. Application for Payment at Substantial Completion: After Architect issues the Certificate of 
Substantial Completion, submit an Application for Payment showing 100 percent completion 
for portion of the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete and a 
statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificate(s) of Substantial Completion issued previously 
for Owner occupancy of designated portions of the Work. 

I. Final Payment Application: After completing Project closeout requirements, submit final 
Application for Payment with releases and supporting documentation not previously submitted 
and accepted, including, but not limited, to the following: 

1. Evidence of completion of Project closeout requirements. 
2. Insurance certificates for products and completed operations where required and proof 

that taxes, fees, and similar obligations were paid. 
3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706. 
5. AIA Document G706A. 
6. AIA Document G707. 
7. Evidence that claims have been settled. 
8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of 

date of Substantial Completion or when Owner took possession of and assumed 
responsibility for corresponding elements of the Work. 

9. Final liquidated damages settlement statement. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 
control. 

B. Testing and inspection services are required to verify compliance with requirements specified or 
indicated. These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 

1. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the Contract 
Document requirements. 

2. Requirements for Contractor to provide quality-assurance and quality-control services 
required by Architect, Owner,  Commissioning Authority, or authorities having 
jurisdiction are not limited by provisions of this Section. 

1.2 DEFINITIONS 

A. Experienced: When used with an entity or individual, "experienced" unless otherwise further 
described means having successfully completed a minimum of five previous projects similar in 
nature, size, and extent to this Project; being familiar with special requirements indicated; and 
having complied with requirements of authorities having jurisdiction. 

B. Field Quality-Control Tests and Inspections: Tests and inspections that are performed on-site 
for installation of the Work and for completed Work. 

C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, assembly, and similar operations. 

1. Use of trade-specific terminology in referring to a Work result does not require that 
certain construction activities specified apply exclusively to specific trade(s). 

D. Mockups: Full-size physical assemblies that are constructed on-site either as freestanding 
temporary built elements or as part of permanent construction. Mockups are constructed to 
verify selections made under Sample submittals; to demonstrate aesthetic effects and qualities 
of materials and execution; to review coordination, testing, or operation; to show interface 
between dissimilar materials; and to demonstrate compliance with specified installation 
tolerances. Mockups are not Samples. Unless otherwise indicated, approved mockups establish 
the standard by which the Work will be judged. 
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1. Integrated Exterior Mockups: Mockups of the exterior envelope constructed on-site as 
freestanding temporary built elements , consisting of multiple products, assemblies, and 
subassemblies, with cutaways enabling inspection of concealed portions of the Work. 
a. Include each system, assembly, component, and part of the exterior wall to be 

constructed for the Project. Colors of components shall be those selected by the 
Architect for use in the Project. 

E. Preconstruction Testing: Tests and inspections performed specifically for Project before 
products and materials are incorporated into the Work, to verify performance or compliance 
with specified criteria. Unless otherwise indicated, copies of reports of tests or inspections 
performed for other than the Project do not meet this definition. 

F. Product Tests: Tests and inspections that are performed by a nationally recognized testing 
laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to 
NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency 
qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with specified requirements. 

G. Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the 
source; for example, plant, mill, factory, or shop. 

H. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing 
laboratory shall have the same meaning as testing agency. 

I. Quality-Assurance Services: Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

J. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements. Contractor's quality-control services do not 
include contract administration activities performed by Architect. 

1.3 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or 
requirements is specified and the standards or requirements establish different or conflicting 
requirements for minimum quantities or quality levels, inform the Architect regarding the 
conflict and obtain clarification prior to proceeding with the Work. Refer conflicting 
requirements that are different, but apparently equal, to Architect for clarification before 
proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be 
the minimum provided or performed. The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits. 
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements. Refer uncertainties to Architect for a decision 
before proceeding. 
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1.4 ACTION SUBMITTALS 

1.5 INFORMATIONAL SUBMITTALS 

1.6 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 
Sections. Include the following: 

1. Date of issue. 
2. Project title and number. 
3. Name, address, telephone number, and email address of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and testing and 

inspection. 
11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports: Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified in other 
Sections. Include the following: 

1. Statement on condition of substrates and their acceptability for installation of product. 
2. Statement that products at Project site comply with requirements. 
3. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
4. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
5. Other required items indicated in individual Specification Sections. 

C. Factory-Authorized Service Representative's Reports: Prepare written information documenting 
manufacturer's factory-authorized service representative's tests and inspections specified in 
other Sections. Include the following: 

1. Statement that equipment complies with requirements. 
2. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
3. Other required items indicated in individual Specification Sections. 
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1.7 QUALITY ASSURANCE 

A. Qualifications paragraphs in this article establish the minimum qualification levels required; 
individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units. As applicable, procure products 
from manufacturers able to meet qualification requirements, warranty requirements, and 
technical or factory-authorized service representative requirements. 

C. Professional Engineer Qualifications: A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated. Engineering services are defined as those performed 
for installations of the system, assembly, or product that are similar in material, design, and 
extent to those indicated for this Project. 

D. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent 
agency with the experience and capability to conduct testing and inspection indicated, as 
documented according to ASTM E329 ; and with additional qualifications specified in 
individual Sections; and, where required by authorities having jurisdiction, that is acceptable to 
authorities. 

1.8 QUALITY CONTROL 

A. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents. 

B. Testing Agency Responsibilities: Cooperate with Architect , Commissioning Authority and 
Contractor in performance of duties. Provide qualified personnel to perform required tests and 
inspections. 

1. Notify Architect , Commissioning Authority, and Contractor promptly of irregularities or 
deficiencies observed in the Work during performance of its services. 

2. Determine the locations from which test samples will be taken and in which in-situ tests 
are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 
inspected Work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 
quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 
or accept any portion of the Work. 

6. Do not perform duties of Contractor. 
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1.9 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections: Owner will engage a qualified testing agency to conduct special 
tests and inspections required by authorities having jurisdiction as the responsibility of Owner 
, as indicated in the Statement of Special Inspections attached to this Section, and as follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures 
and reviewing the completeness and adequacy of those procedures to perform the Work. 

2. Notifying Architect , Commissioning Authority, and Contractor promptly of irregularities 
and deficiencies observed in the Work during performance of its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-control 
service to Architect  and Commissioning Authority with copy to Contractor and to 
authorities having jurisdiction. 

4. Submitting a final report of special tests and inspections at Substantial Completion, 
which includes a list of unresolved deficiencies. 

5. Interpreting tests and inspections and stating in each report whether tested and inspected 
work complies with or deviates from the Contract Documents. 

6. Retesting and reinspecting corrected Work. 
7. . 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 
inspection log for Architect's , Commissioning Authority's, and authorities' having jurisdiction 
reference during normal working hours. 

1. Submit log at Project closeout as part of Project Record Documents. 

3.2 REPAIR AND PROTECTION 

A. General: On completion of testing, inspection, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes. Restore patched areas 
and extend restoration into adjoining areas with durable seams that are as invisible as 
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possible. Comply with the Contract Document requirements for cutting and patching in 
Section 017300 "Execution." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 014200 - REFERENCES 

PART 1 - GENERAL 

1.1 DEFINITIONS 

A. General: Basic Contract definitions are included in the Conditions of the Contract. 

B. "Approved": When used to convey Architect's action on Contractor's submittals, applications, 
and requests, "approved" is limited to Architect's duties and responsibilities as stated in the 
Conditions of the Contract. 

C. "Directed": A command or instruction by Architect. Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as "directed." 

D. "Indicated": Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents. Other terms including "shown," 
"noted," "scheduled," and "specified" have the same meaning as "indicated." 

E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having 
jurisdiction, and rules, conventions, and agreements within the construction industry that control 
performance of the Work. 

F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations. 

G. "Install": Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to 
dimension, finish, cure, protect, clean, and similar operations at Project site. 

H. "Provide": Furnish and install, complete and ready for the intended use. 

I. "Project Site": Space available for performing construction activities. The extent of Project site 
is shown on Drawings and may or may not be identical with the description of the land on 
which Project is to be built. 

1.2 INDUSTRY STANDARDS 

A. Applicability of Standards: Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect as if 
bound or copied directly into the Contract Documents to the extent referenced. Such standards 
are made a part of the Contract Documents by reference. 

B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless 
otherwise indicated. 



Liberty Seneca Renovations SECTION 014200 - 
REFERENCES 

 

 

Liberty Seneca Renovations REFERENCES 014200 - 2 
 

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "Schneider Architectural Services" for "Liberty Seneca Renovations".  A valid, current MasterSpec license is required for editing and use of 
this document for any other project.(21254) 

1.3 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following list. 
Abbreviations and acronyms not included in this list shall mean the recognized name of the 
entities indicated in Gale's "Encyclopedia of Associations: National Organizations of the U.S." 
or in Columbia Books' "National Trade & Professional Associations of the United States." The 
information in this list is subject to change and is believed to be accurate as of the date of the 
Contract Documents. 

1. AABC - Associated Air Balance Council; www.aabc.com. 
2. AAMA - American Architectural Manufacturers Association; www.aamanet.org. 
3. ABMA - American Bearing Manufacturers Association; www.americanbearings.org. 
4. ABMA - American Boiler Manufacturers Association; www.abma.com. 
5. ACI - American Concrete Institute; (Formerly: ACI International); www.concrete.org. 
6. ACPA - American Concrete Pipe Association; www.concrete-pipe.org. 
7. AEIC - Association of Edison Illuminating Companies, Inc. (The); www.aeic.org. 
8. AF&PA - American Forest & Paper Association; www.afandpa.org. 
9. AGA - American Gas Association; www.aga.org. 
10. AHAM - Association of Home Appliance Manufacturers; www.aham.org. 
11. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org. 
12. AI - Asphalt Institute; www.asphaltinstitute.org. 
13. AIA - American Institute of Architects (The); www.aia.org. 
14. AISC - American Institute of Steel Construction; www.aisc.org. 
15. AISI - American Iron and Steel Institute; www.steel.org. 
16. AITC - American Institute of Timber Construction; www.aitc-glulam.org. 
17. AMCA - Air Movement and Control Association International, Inc.; www.amca.org. 
18. ANSI - American National Standards Institute; www.ansi.org. 
19. APA - APA - The Engineered Wood Association; www.apawood.org. 
20. APA - Architectural Precast Association; www.archprecast.org. 
21. API - American Petroleum Institute; www.api.org. 
22. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI). 
23. ARI - American Refrigeration Institute; (See AHRI). 
24. ARMA - Asphalt Roofing Manufacturers Association; www.asphaltroofing.org. 
25. ASCE - American Society of Civil Engineers; www.asce.org. 
26. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See 

ASCE). 
27. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers; 

www.ashrae.org. 
28. ASME - ASME International; (American Society of Mechanical Engineers); 

www.asme.org. 
29. ASSE - American Society of Safety Engineers (The); www.asse.org. 
30. ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org. 
31. ASTM - ASTM International; www.astm.org. 
32. AWI - Architectural Woodwork Institute; www.awinet.org. 
33. AWMAC - Architectural Woodwork Manufacturers Association of Canada; 

www.awmac.com. 
34. AWPA - American Wood Protection Association; www.awpa.com. 
35. AWS - American Welding Society; www.aws.org. 
36. AWWA - American Water Works Association; www.awwa.org. 
37. BHMA - Builders Hardware Manufacturers Association; www.buildershardware.com. 
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38. BIA - Brick Industry Association (The); www.gobrick.com. 
39. BICSI - BICSI, Inc.; www.bicsi.org. 
40. BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's 

Association); www.bifma.org. 
41. CDA - Copper Development Association; www.copper.org. 
42. CE - Conformite Europeenne; http://ec.europa.eu/growth/single-market/ce-marking/. 
43. CEA - Consumer Electronics Association; www.ce.org. 
44. CFFA - Chemical Fabrics and Film Association, Inc.; www.chemicalfabricsandfilm.com. 
45. CFSEI - Cold-Formed Steel Engineers Institute; www.cfsei.org. 
46. CGA - Compressed Gas Association; www.cganet.com. 
47. CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org. 
48. CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org. 
49. CISPI - Cast Iron Soil Pipe Institute; www.cispi.org. 
50. CPA - Composite Panel Association; www.pbmdf.com. 
51. CRI - Carpet and Rug Institute (The); www.carpet-rug.org. 
52. CRRC - Cool Roof Rating Council; www.coolroofs.org. 
53. CRSI - Concrete Reinforcing Steel Institute; www.crsi.org. 
54. CSA - CSA Group; www.csagroup.com. 
55. CSA - CSA International; (Formerly: IAS - International Approval Services); www.csa-

international.org. 
56. CSI - Construction Specifications Institute (The); www.csinet.org. 
57. CTI - Cooling Technology Institute; (Formerly: Cooling Tower Institute); www.cti.org. 
58. CWC - Composite Wood Council; (See CPA). 
59. DASMA - Door and Access Systems Manufacturers Association; www.dasma.com. 
60. DHI - Door and Hardware Institute; www.dhi.org. 
61. ECA - Electronic Components Association; (See ECIA). 
62. ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA). 
63. ECIA - Electronic Components Industry Association; www.eciaonline.org. 
64. EIA - Electronic Industries Alliance; (See TIA). 
65. EIMA - EIFS Industry Members Association; www.eima.com. 
66. EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org. 
67. ESD - ESD Association; (Electrostatic Discharge Association); www.esda.org. 
68. ESTA - Entertainment Services and Technology Association; (See PLASA). 
69. ETL - Intertek (See Intertek); www.intertek.com. 
70. EVO - Efficiency Valuation Organization; www.evo-world.org. 
71. FCI - Fluid Controls Institute; www.fluidcontrolsinstitute.org. 
72. FM Approvals - FM Approvals LLC; www.fmglobal.com. 
73. FM Global - FM Global; (Formerly: FMG - FM Global); www.fmglobal.com. 
74. FRSA - Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, Inc.; 

www.floridaroof.com. 
75. FSA - Fluid Sealing Association; www.fluidsealing.com. 
76. FSC - Forest Stewardship Council U.S.; www.fscus.org. 
77. GA - Gypsum Association; www.gypsum.org. 
78. GANA - Glass Association of North America; www.glasswebsite.com. 
79. GS - Green Seal; www.greenseal.org. 
80. HI - Hydraulic Institute; www.pumps.org. 
81. HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI). 
82. HMMA - Hollow Metal Manufacturers Association; (See NAAMM). 
83. HPVA - Hardwood Plywood & Veneer Association; www.hpva.org. 
84. HPW - H. P. White Laboratory, Inc.; www.hpwhite.com. 
85. IAPSC - International Association of Professional Security Consultants; www.iapsc.org. 

http://ec.europa.eu/growth/single-market/ce-marking/
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86. IAS - International Accreditation Service; www.iasonline.org. 
87. IAS - International Approval Services; (See CSA). 
88. ICBO - International Conference of Building Officials; (See ICC). 
89. ICC - International Code Council; www.iccsafe.org. 
90. ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net. 
91. ICPA - International Cast Polymer Alliance; www.icpa-hq.org. 
92. ICRI - International Concrete Repair Institute, Inc.; www.icri.org. 
93. IEC - International Electrotechnical Commission; www.iec.ch. 
94. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org. 
95. IES - Illuminating Engineering Society; (Formerly: Illuminating Engineering Society of 

North America); www.ies.org. 
96. IESNA - Illuminating Engineering Society of North America; (See IES). 
97. IEST - Institute of Environmental Sciences and Technology; www.iest.org. 
98. IGMA - Insulating Glass Manufacturers Alliance; www.igmaonline.org. 
99. ILI - Indiana Limestone Institute of America, Inc.; www.iliai.com. 
100. Intertek - Intertek Group; (Formerly: ETL SEMCO; Intertek Testing Service NA); 

www.intertek.com. 
101. ISA - International Society of Automation (The); (Formerly: Instrumentation, Systems, 

and Automation Society); www.isa.org. 
102. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA). 
103. ISFA - International Surface Fabricators Association; (Formerly: International Solid 

Surface Fabricators Association); www.isfanow.org. 
104. ISO - International Organization for Standardization; www.iso.org. 
105. ISSFA - International Solid Surface Fabricators Association; (See ISFA). 
106. ITU - International Telecommunication Union; www.itu.int/home. 
107. KCMA - Kitchen Cabinet Manufacturers Association; www.kcma.org. 
108. LMA - Laminating Materials Association; (See CPA). 
109. MFMA - Maple Flooring Manufacturers Association, Inc.; www.maplefloor.org. 
110. MHIA - Material Handling Industry of America; www.mhia.org. 
111. MMPA - Moulding & Millwork Producers Association; www.wmmpa.com. 
112. MPI - Master Painters Institute; www.paintinfo.com. 
113. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.; 

www.mss-hq.org. 
114. NAAMM - National Association of Architectural Metal Manufacturers; 

www.naamm.org. 
115. NACE - NACE International; (National Association of Corrosion Engineers 

International); www.nace.org. 
116. NADCA - National Air Duct Cleaners Association; www.nadca.com. 
117. NAIMA - North American Insulation Manufacturers Association; www.naima.org. 
118. NBI - New Buildings Institute; www.newbuildings.org. 
119. NCMA - National Concrete Masonry Association; www.ncma.org. 
120. NEBB - National Environmental Balancing Bureau; www.nebb.org. 
121. NECA - National Electrical Contractors Association; www.necanet.org. 
122. NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org. 
123. NEMA - National Electrical Manufacturers Association; www.nema.org. 
124. NETA - InterNational Electrical Testing Association; www.netaworld.org. 
125. NFPA - National Fire Protection Association; www.nfpa.org. 
126. NFPA - NFPA International; (See NFPA). 
127. NFRC - National Fenestration Rating Council; www.nfrc.org. 
128. NHLA - National Hardwood Lumber Association; www.nhla.com. 
129. NLGA - National Lumber Grades Authority; www.nlga.org. 
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130. NOFMA - National Oak Flooring Manufacturers Association; (See NWFA). 
131. NOMMA - National Ornamental & Miscellaneous Metals Association; www.nomma.org. 
132. NRCA - National Roofing Contractors Association; www.nrca.net. 
133. NRMCA - National Ready Mixed Concrete Association; www.nrmca.org. 
134. NSF - NSF International; www.nsf.org. 
135. NSPE - National Society of Professional Engineers; www.nspe.org. 
136. NWFA - National Wood Flooring Association; www.nwfa.org. 
137. PCI - Precast/Prestressed Concrete Institute; www.pci.org. 
138. PDI - Plumbing & Drainage Institute; www.pdionline.org. 
139. PLASA - PLASA; (Formerly: ESTA - Entertainment Services and Technology 

Association); www.plasa.org. 
140. RCSC - Research Council on Structural Connections; www.boltcouncil.org. 
141. RFCI - Resilient Floor Covering Institute; www.rfci.com. 
142. SAE - SAE International; www.sae.org. 
143. SCTE - Society of Cable Telecommunications Engineers; www.scte.org. 
144. SDI - Steel Door Institute; www.steeldoor.org. 
145. SEFA - Scientific Equipment and Furniture Association (The); www.sefalabs.com. 
146. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See 

ASCE). 
147. SIA - Security Industry Association; www.siaonline.org. 
148. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; 

www.smacna.org. 
149. SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org. 
150. SPIB - Southern Pine Inspection Bureau; www.spib.org. 
151. SRCC - Solar Rating & Certification Corporation; www.solar-rating.org. 
152. SSPC - SSPC: The Society for Protective Coatings; www.sspc.org. 
153. TCA - Tilt-Up Concrete Association; www.tilt-up.org. 
154. TCNA - Tile Council of North America, Inc.; www.tileusa.com. 
155. TIA - Telecommunications Industry Association (The); (Formerly: TIA/EIA - 

Telecommunications Industry Association/Electronic Industries Alliance); 
www.tiaonline.org. 

156. TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See 
TIA). 

157. TMS - The Masonry Society; www.masonrysociety.org. 
158. TPI - Truss Plate Institute; www.tpinst.org. 
159. UL - Underwriters Laboratories Inc.; www.ul.com. 
160. UNI - Uni-Bell PVC Pipe Association; www.uni-bell.org. 
161. USGBC - U.S. Green Building Council; www.usgbc.org. 
162. WA - Wallcoverings Association; www.wallcoverings.org. 
163. WASTEC - Waste Equipment Technology Association; www.wastec.org. 
164. WCMA - Window Covering Manufacturers Association; www.wcmanet.org. 
165. WDMA - Window & Door Manufacturers Association; www.wdma.com. 
166. WI - Woodwork Institute; www.wicnet.org. 

B. Code Agencies: Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list. This 
information is believed to be accurate as of the date of the Contract Documents. 

1. IAPMO - International Association of Plumbing and Mechanical Officials; 
www.iapmo.org. 

2. ICC - International Code Council; www.iccsafe.org. 
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3. ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org. 

C. Standards and Regulations: Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the standards and 
regulations in the following list. This information is subject to change and is believed to be 
accurate as of the date of the Contract Documents. 

1. USAB - United States Access Board; www.access-board.gov. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014200 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

B. Related Requirements: 

1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions. 

1.2 INFORMATIONAL SUBMITTALS 

A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging 
areas, construction site entrances, vehicle circulation, and parking areas for construction 
personnel. 

1.3 QUALITY ASSURANCE 

1.4 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume 
responsibility for operation, maintenance, and protection of each permanent service during its 
use as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities. 

PART 2 - PRODUCTS 

2.1 TEMPORARY FACILITIES 

A. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect 
, Construction Manager, and construction personnel office activities and to accommodate 
Project meetings specified in other Division 01 Sections. Keep office clean and orderly. Furnish 
and equip offices as follows: 

1. Furniture required for Project-site documents including file cabinets, plan tables, plan 
racks, and bookcases. 

2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide 
electrical power service and 120-V ac duplex receptacles, with no fewer than one 
receptacle on each wall. Furnish room with conference table, chairs, and 4-foot- square 
tack and marker boards. 
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3. Drinking water and private toilet. 
4. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 

to 72 deg F. 
5. Lighting fixtures capable of maintaining average illumination of 20 fc at desk height. 

2.2 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures. 

B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, 
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control. 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating 
units is prohibited. 

2. Heating, Cooling, and Dehumidifying Units: Listed and labeled for type of fuel being 
consumed, by a qualified testing agency acceptable to authorities having jurisdiction, and 
marked for intended location and application. 

3. Permanent HVAC System: If Owner authorizes use of permanent HVAC system for 
temporary use during construction, provide filter with MERV of 8 at each return-air grille 
in system and remove at end of construction [.]  and clean HVAC system as required in 
Section 017700 "Closeout Procedures." 

PART 3 - EXECUTION 

3.1 TEMPORARY FACILITIES, GENERAL 

A. Conservation: Coordinate construction and use of temporary facilities with consideration given 
to conservation of energy, water, and materials. Coordinate use of temporary utilities to 
minimize waste. 

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated into, the Work. See other Sections for disposition of salvaged materials that 
are designated as Owner's property. 

3.2 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work. Relocate and modify facilities as required by progress of the 
Work. 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities. 
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3.3 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully. 

C. Water Service: Install water service and distribution piping in sizes and pressures adequate for 
construction. 

D. Sanitary Facilities: Provide temporary toilets, wash facilities, safety shower and eyewash 
facilities, and drinking water for use of construction personnel. Comply with requirements of 
authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures 
and facilities. 

E. Temporary Heating and Cooling: Provide temporary heating and cooling required by 
construction activities for curing or drying of completed installations or for protecting installed 
construction from adverse effects of low temperatures or high humidity. Select equipment that 
will not have a harmful effect on completed installations or elements being installed. 

1. Provide temporary dehumidification systems when required to reduce ambient and 
substrate moisture levels to level required to allow installation or application of finishes 
and their proper curing or drying. 

F. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering 
occupied areas. 

G. Electric Power Service: Provide electric power service and distribution system of sufficient size, 
capacity, and power characteristics required for construction operations. 

H. Lighting: Provide temporary lighting with local switching that provides adequate illumination 
for construction operations, observations, inspections, and traffic conditions. 

1. Install and operate temporary lighting that fulfills security and protection requirements 
without operating entire system. 

3.4 SUPPORT FACILITIES INSTALLATION 

A. Comply with the following: 

1. Provide construction for temporary field offices, shops, and sheds located within 
construction area or within 30 feet of building lines that is noncombustible according to 
ASTM E136. Comply with NFPA 241. 

2. Utilize designated area within existing building for temporary field offices. 
3. Maintain support facilities until Architect schedules Substantial Completion inspection. 

Remove before Substantial Completion. Personnel remaining after Substantial 
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Completion will be permitted to use permanent facilities, under conditions acceptable to 
Owner. 

B. Parking: Use designated areas of Owner's existing parking areas for construction personnel. 

C. Storage and Staging: Use designated areas of Project site for storage and staging needs. 

D. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted. 

1. Identification Signs: Provide Project identification signs as indicated on Drawings. 
2. Temporary Signs: Provide other signs as indicated and as required to inform public and 

individuals seeking entrance to Project. 
a. Provide temporary, directional signs for construction personnel and visitors. 

3. Maintain and touch up signs so they are legible at all times. 

E. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools and 
equipment" and not temporary facilities. 

F. Existing Elevator Use: Use of Owner's existing elevators will be permitted, provided elevators 
are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, 
restore elevators to condition existing before initial use, including replacing worn cables, guide 
shoes, and similar items of limited life. 

1. Do not load elevators beyond their rated weight capacity. 
2. Provide protective coverings, barriers, devices, signs, or other procedures to protect 

elevator car and entrance doors and frame. If, despite such protection, elevators become 
damaged, engage elevator Installer to restore damaged work so no evidence remains of 
correction work. Return items that cannot be refinished in field to the shop, make 
required repairs and refinish entire unit, or provide new units as required. 

G. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are 
cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore 
stairs to condition existing before initial use. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs 
and to maintain means of egress. If stairs become damaged, restore damaged areas so no 
evidence remains of correction work. 

H. Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be permitted, 
provided stairs are protected and finishes restored to new condition at time of Substantial 
Completion. 

3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 
other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered. Repair damage to existing facilities. 
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1. Where access to adjacent properties is required in order to affect protection of existing 
facilities, obtain written permission from adjacent property owner to access property for 
that purpose. 

B. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of 
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and 
similar violations of security. Lock entrances at end of each workday. 

C. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress 
and completed, from exposure, foul weather, other construction operations, and similar 
activities. Provide temporary weathertight enclosure for building exterior. 

1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate 
temporary enclosures. 

D. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt 
migration and to separate areas occupied by Owner and tenants from fumes and noise. 

1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side, 
and fire-retardant-treated plywood on construction operations side. 

2. Where fire-resistance-rated temporary partitions are indicated or are required by 
authorities having jurisdiction, construct partitions according to the rated assemblies. 

3. Provide walk-off mats at each entrance through temporary partition. 

3.6 MOISTURE AND MOLD CONTROL 

A. Moisture and Mold Protection: Protect stored materials and installed Work in accordance with 
Moisture and Mold Protection Plan. 

B. Partially Enclosed Construction Period: After installation of weather barriers but before full 
enclosure and conditioning of building, when installed materials are still subject to infiltration 
of moisture and ambient mold spores, protect as follows: 

1. Do not load or install drywall or other porous materials or components, or items with 
high organic content, into partially enclosed building. 

2. Keep interior spaces reasonably clean and protected from water damage. 
3. Periodically collect and remove waste containing cellulose or other organic matter. 
4. Discard or replace water-damaged material. 
5. Do not install material that is wet. 
6. Discard and replace stored or installed material that begins to grow mold. 
7. Perform work in a sequence that allows wet materials adequate time to dry before 

enclosing the material in gypsum board or other interior finishes. 

3.7 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses. 
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B. Maintenance: Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 
results and to avoid possibility of damage. 

C. Temporary Facility Changeover: Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal: Remove each temporary facility when need for its service has ended, 
when it has been replaced by authorized use of a permanent facility, or no later than Substantial 
Completion. Complete or, if necessary, restore permanent construction that may have been 
delayed because of interference with temporary facility. Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor. 
Owner reserves right to take possession of Project identification signs. 

2. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period. Comply with final cleaning requirements specified in 
Section 017700 "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; and comparable products. 

B. Related Requirements: 

1. Section 012500 "Substitution Procedures" for requests for substitutions. 

1.2 DEFINITIONS 

A. Products: Items obtained for incorporating into the Work, whether purchased for Project or 
taken from previously purchased stock. The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent. 

1. Named Products: Items identified by manufacturer's product name, including make or 
model number or other designation shown or listed in manufacturer's published product 
literature that is current as of date of the Contract Documents. 

2. New Products: Items that have not previously been incorporated into another project or 
facility. Salvaged items or items reused from other projects are not considered new 
products. Items that are manufactured or fabricated to include recycled content materials 
are considered new products, unless indicated otherwise. 

3. Comparable Product: Product by named manufacturer that is demonstrated and approved 
through the comparable product submittal process described in Part 2 "Comparable 
Products" Article, to have the indicated qualities related to type, function, dimension, in-
service performance, physical properties, appearance, and other characteristics that equal 
or exceed those of specified product. 

B. Basis-of-Design Product Specification: A specification in which a single manufacturer's product 
is named and accompanied by the words "basis-of-design product," including make or model 
number or other designation. Published attributes and characteristics of basis-of-design product 
establish salient characteristics of products. 

1. Evaluation of Comparable Products: In addition to the basis-of-design product 
description, product attributes and characteristics may be listed to establish the significant 
qualities related to type, function, in-service performance and physical properties, weight, 
dimension, durability, visual characteristics, and other special features and requirements 
for purposes of evaluating comparable products of additional manufacturers named in the 
specification. Manufacturer's published attributes and characteristics of basis-of-design 
product also establish salient characteristics of products for purposes of evaluating 
comparable products. 
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C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance with 
requirements" introduces a product selection procedure in an individual Specification Section, 
provide products qualified under the specified product procedure. In the event that a named 
product or product by a named manufacturer does not meet the other requirements of the 
specifications, select another named product or product from another named manufacturer that 
does meet the requirements of the specifications; submit a comparable product request or 
substitution request, if applicable. 

D. Comparable Product Request Submittal: An action submittal requesting consideration of a 
comparable product, including the following information: 

1. Identification of basis-of-design product or fabrication or installation method to be 
replaced, including Specification Section number and title and Drawing numbers and 
titles. 

2. Data indicating compliance with the requirements specified in Part 2 "Comparable 
Products" Article. 

E. Basis-of-Design Product Specification Submittal: An action submittal complying with 
requirements in Section 013300 "Submittal Procedures." 

F. Substitution: Refer to Section 012500 "Substitution Procedures" for definition and limitations 
on substitutions. 

1.3 QUALITY ASSURANCE 

A. Compatibility of Options: If Contractor is given option of selecting between two or more 
products for use on Project, select product compatible with products previously selected, even if 
previously selected products were also options. 

1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products, using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written 
instructions. 

1.5 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

1. Manufacturer's Warranty: Written standard warranty form furnished by individual 
manufacturer for a particular product and issued in the name of the Owner or endorsed by 
manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to provide 
specific rights for Owner and issued in the name of the Owner or endorsed by 
manufacturer to Owner. 
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B. Special Warranties: Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

1. Manufacturer's Standard Form: Modified to include Project-specific information and 
properly executed. 

2. Specified Form: When specified forms are included in the Project Manual, prepare a 
written document, using indicated form properly executed. 

3. See other Sections for specific content requirements and particular requirements for 
submitting special warranties. 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements: Provide products that comply with the Contract Documents, are 
undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect. 

2. Standard Products: If available, and unless custom products or nonstandard options are 
specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties meeting 
requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products. 

B. Product Selection Procedures: 

1. Sole Product: Where Specifications name a single manufacturer and product, provide the 
named product that complies with requirements. Comparable products or substitutions for 
Contractor's convenience will not be considered. 
a. Sole product may be indicated by the phrase "Subject to compliance with 

requirements, provide the following." 
2. Sole Manufacturer/Source: Where Specifications name a single manufacturer or source, 

provide a product by the named manufacturer or source that complies with requirements. 
Comparable products or substitutions for Contractor's convenience will not be 
considered. 
a. Sole manufacturer/source may be indicated by the phrase "Subject to compliance 

with requirements, provide products by the following." 
3. Limited List of Products: Where Specifications include a list of names of both 

manufacturers and products, provide one of the products listed that complies with 
requirements. Comparable products or substitutions for Contractor's convenience will be 
considered  unless otherwise indicated. 
a. Limited list of products may be indicated by the phrase "Subject to compliance 

with requirements, provide one of the following." 
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4. Non-Limited List of Products: Where Specifications include a list of names of both 
available manufacturers and products, provide one of the products listed or an unnamed 
product that complies with requirements. 
a. Non-limited list of products is indicated by the phrase "Subject to compliance with 

requirements, available products that may be incorporated in the Work include, but 
are not limited to, the following." 

b. Provision of an unnamed product is not considered a substitution, if the product 
complies with requirements. 

5. Limited List of Manufacturers: Where Specifications include a list of manufacturers' 
names, provide a product by one of the manufacturers listed that complies with 
requirements. Comparable products or substitutions for Contractor's convenience will be 
considered  unless otherwise indicated. 
a. Limited list of manufacturers is indicated by the phrase "Subject to compliance 

with requirements, provide products by one of the following." 
6. Non-Limited List of Manufacturers: Where Specifications include a list of available 

manufacturers, provide a product by one of the manufacturers listed or a product by an 
unnamed manufacturer that complies with requirements. 
a. Non-limited list of manufacturers is indicated by the phrase "Subject to compliance 

with requirements, available manufacturers whose products may be incorporated in 
the Work include, but are not limited to, the following." 

b. Provision of products of an unnamed manufacturer is not considered a substitution, 
if the product complies with requirements. 

7. Basis-of-Design Product: Where Specifications name a product, or refer to a product 
indicated on Drawings, and include a list of manufacturers, provide the specified or 
indicated product or a comparable product by one of the other named manufacturers. 
Drawings and Specifications may additionally indicate sizes, profiles, dimensions, and 
other characteristics that are based on the product named. Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product by one of the 
other named manufacturers. 
a. For approval of products by unnamed manufacturers, comply with requirements in 

Section 012500 "Substitution Procedures" for substitutions for convenience. 

C. Visual Matching Specification: Where Specifications require the phrase "match Architect's 
sample," provide a product that complies with requirements and matches Architect's sample. 
Architect's decision will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 
specified requirements, comply with requirements in Section 012500 "Substitution 
Procedures" for proposal of product. 

D. Visual Selection Specification: Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or a similar phrase, select a product that complies 
with requirements. Architect will select color, gloss, pattern, density, or texture from 
manufacturer's product line that includes both standard and premium items. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration of Comparable Products: Architect will consider Contractor's 
request for comparable product when the following conditions are satisfied. If the following 



Liberty Seneca Renovations SECTION 016000 - PRODUCT 
REQUIREMENTS 

 

 

Liberty Seneca Renovations PRODUCT REQUIREMENTS 016000 - 5 
 

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "Schneider Architectural Services" for "Liberty Seneca Renovations".  A valid, current MasterSpec license is required for editing and use of 
this document for any other project.(21254) 

conditions are not satisfied, Architect may return requests without action, except to record 
noncompliance with the following requirements: 

1. Evidence that proposed product does not require revisions to the Contract Documents, is 
consistent with the Contract Documents, will produce the indicated results, and is 
compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those of the named 
basis-of-design product. Significant product qualities include attributes, such as type, 
function, in-service performance and physical properties, weight, dimension, durability, 
visual characteristics, and other specific features and requirements. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects, with project names and addresses and 

names and addresses of architects and owners, if requested. 
5. Samples, if requested. 

B. Architect's Action on Comparable Products Submittal: If necessary, Architect will request 
additional information or documentation for evaluation, as specified in Section 013300 
"Submittal Procedures." 

1. Form of Approval of Submittal: As specified in Section 013300 "Submittal Procedures." 
2. Use product specified if Architect does not issue a decision on use of a comparable 

product request within time allocated. 

C. Submittal Requirements, Two-Step Process: Approval by the Architect of Contractor's request 
for use of comparable product is not intended to satisfy other submittal requirements. Comply 
with specified submittal requirements. 

D. Submittal Requirements, Single-Step Process: When acceptable to Architect, incorporate 
specified submittal requirements of individual Specification Section in combined submittal for 
comparable products. Approval by the Architect of Contractor's request for use of comparable 
product and of individual submittal requirements will also satisfy other submittal requirements. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution of the 
Work, including, but not limited to, the following: 

1. Construction layout. 
2. Installation of the Work. 
3. Cutting and patching. 
4. Coordination of Owner's portion of the Work. 
5. Coordination of Owner-installed products. 
6. Progress cleaning. 
7. Starting and adjusting. 
8. Protection of installed construction. 

B. Related Requirements: 

1. Section 017700 "Closeout Procedures" for submitting final property survey with Project 
Record Documents, recording of Owner-accepted deviations from indicated lines and 
levels, replacing defective work, and final cleaning. 

1.2 DEFINITIONS 

A. Cutting: Removal of in-place construction necessary to permit installation or performance of 
subsequent work. 

B. Patching: Fitting and repair work required to restore construction to original conditions after 
installation of subsequent work. 

1.3 INFORMATIONAL SUBMITTALS 

A. Certificates: Submit certificate signed by , certifying that location and elevation of 
improvements comply with requirements. 

1.4 CLOSEOUT SUBMITTALS 

A. Final Property Survey: Submit 3 copies showing the Work performed and record survey data. 

1.5 QUALITY ASSURANCE 

A. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of 
construction elements. 
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1. Structural Elements: When cutting and patching structural elements, or when 
encountering the need for cutting and patching of elements whose structural function is 
not known, notify Architect of locations and details of cutting and await directions from 
Architect before proceeding. Shore, brace, and support structural elements during cutting 
and patching. Do not cut and patch structural elements in a manner that could change 
their load-carrying capacity or increase deflection. 

2. Operational Elements: Do not cut and patch operating elements and related components 
in a manner that results in reducing their capacity to perform as intended or that results in 
increased maintenance or decreased operational life or safety. 

3. Other Construction Elements: Do not cut and patch other construction elements or 
components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance or 
decreased operational life or safety. 

4. Visual Elements: Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching. Do not cut and patch exposed construction in a manner 
that would, in Architect's opinion, reduce the building's aesthetic qualities. Remove and 
replace construction that has been cut and patched in a visually unsatisfactory manner. 

B. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written 
recommendations and instructions for installation of specified products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Comply with requirements specified in other Sections. 

1. For projects requiring compliance with sustainable design and construction practices and 
procedures, use products for patching that comply with sustainable design requirements. 

B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 
possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 
will provide a match acceptable to Architect for the visual and functional performance of 
in-place materials. Use materials that are not considered hazardous. 

C. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous 
to health or property or that might damage finished surfaces. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 
applicable, use products that comply with the California Code of Regulations maximum 
allowable VOC levels. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions: The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed. Before beginning sitework, investigate 
and verify the existence and location of underground utilities,  mechanical and electrical 
systems, and other construction affecting the Work. 

1. Before construction, verify the location and invert elevation at points of connection of 
sanitary sewer, storm sewer, gas service piping, and water-service piping; underground 
electrical services; and other utilities. 

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site. 

B. Examination and Acceptance of Conditions: Before proceeding with each component of the 
Work, examine substrates, areas, and conditions, with Installer or Applicator present where 
indicated, for compliance with requirements for installation tolerances and other conditions 
affecting performance. Record observations. 

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation. 

2. Examine walls, floors, and roofs for suitable conditions where products and systems are 
to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers. 

C. Written Report: Where a written report listing conditions detrimental to performance of the 
Work is required by other Sections, include the following: 

1. Description of the Work, including Specification Section number and paragraph, and 
Drawing sheet number and detail, where applicable. 

2. List of detrimental conditions, including substrates. 
3. List of unacceptable installation tolerances. 
4. Recommended corrections. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding 
with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Field Measurements: Take field measurements as required to fit the Work properly. Recheck 
measurements before installing each product. Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

B. Space Requirements: Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 
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C. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for 
clarification of the Contract Documents, submit a request for information to Architect in 
accordance with requirements in Section 013100 "Project Management and Coordination." 

3.3 CONSTRUCTION LAYOUT 

A. Verification: Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks and existing conditions. If 
discrepancies are discovered, notify Architect promptly. 

B. Engage a experienced in laying out the Work, using the following accepted surveying practices: 

1. Establish benchmarks and control points to set lines and levels at each story of 
construction and elsewhere as needed to locate each element of Project. 

2. Establish limits on use of Project site. 
3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain 

required dimensions. 
4. Inform installers of lines and levels to which they must comply. 
5. Check the location, level and plumb, of every major element as the Work progresses. 
6. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances. 
7. Close site surveys with an error of closure equal to or less than the standard established 

by authorities having jurisdiction. 

C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill 
and topsoil placement, utility slopes, and rim and invert elevations. 

D. Building Lines and Levels: Locate and lay out control lines and levels for structures, building 
foundations, column grids, and floor levels, including those required for mechanical and 
electrical work. Transfer survey markings and elevations for use with control lines and levels. 
Level foundations and piers from two or more locations. 

E. Record Log: Maintain a log of layout control work. Record deviations from required lines and 
levels. Include beginning and ending dates and times of surveys, weather conditions, name and 
duty of each survey party member, and types of instruments and tapes used. Make the log 
available for reference by Architect. 

3.4 FIELD ENGINEERING 

A. Reference Points: Locate existing permanent benchmarks, control points, and similar reference 
points before beginning the Work. Preserve and protect permanent benchmarks and control 
points during construction operations. 

1. Do not change or relocate existing benchmarks or control points without prior written 
approval of Architect. Report lost or destroyed permanent benchmarks or control points 
promptly. Report the need to relocate permanent benchmarks or control points to 
Architect before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly. Base 
replacements on the original survey control points. 
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B. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site, 
referenced to data established by survey control points. Comply with authorities having 
jurisdiction for type and size of benchmark. 

1. Record benchmark locations, with horizontal and vertical data, on Project Record 
Documents. 

2. Where the actual location or elevation of layout points cannot be marked, provide 
temporary reference points sufficient to locate the Work. 

3. Remove temporary reference points when no longer needed. Restore marked construction 
to its original condition. 

3.5 INSTALLATION 

A. Locate the Work and components of the Work accurately, in correct alignment and elevation, as 
indicated. 

1. Make vertical work plumb, and make horizontal work level. 
2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 
4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in 

unoccupied spaces, unless otherwise indicated on Drawings. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated. 

C. Install products at the time and under conditions that will ensure satisfactory results as judged 
by Architect. Maintain conditions required for product performance until Substantial 
Completion. 

D. Conduct construction operations, so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy of type expected for 
Project. 

E. Sequence the Work and allow adequate clearances to accommodate movement of construction 
items on-site and placement in permanent locations. 

F. Tools and Equipment: Select tools or equipment that minimize production of excessive noise 
levels. 

G. Templates: Obtain and distribute to the parties involved templates for Work specified to be 
factory prepared and field installed. Check Shop Drawings of other portions of the Work to 
confirm that adequate provisions are made for locating and installing products to comply with 
indicated requirements. 

H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size 
and number to securely anchor each component in place, accurately located and aligned with 
other portions of the Work. Where size and type of attachments are not indicated, verify size 
and type required for load conditions with manufacturer. 
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1. Mounting Heights: Where mounting heights are not indicated, mount components at 
heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions 

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 
integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 
Project site in time for installation. 

I. Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated, 
arrange joints for the best visual effect, as judged by Architect. Fit exposed connections together 
to form hairline joints. 

J. Repair or remove and replace damaged, defective, or nonconforming Work. 

1. Comply with Section 017700 "Closeout Procedures" for repairing or removing and 
replacing defective Work. 

3.6 CUTTING AND PATCHING 

A. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and 
patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 
of other construction, and subsequently patch as required to restore surfaces to their 
original condition. 

B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 
during installation or cutting and patching operations, by methods and with materials so as not 
to void existing warranties. 

C. Temporary Support: Provide temporary support of Work to be cut. 

D. Protection: Protect in-place construction during cutting and patching to prevent damage. 
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free 
passage to adjoining areas is unavoidable, coordinate cutting and patching in accordance with 
requirements in Section 011000 "Summary." 

F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems 
are required to be removed, relocated, or abandoned, bypass such services/systems before 
cutting to minimize interruption to occupied areas. 

G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction. If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 
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1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping. Cut holes and slots neatly to minimum size required, and with 
minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use. 

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces. 
3.  Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 
4. Excavating and Backfilling: Comply with requirements in applicable Sections where 

required by cutting and patching operations. 
5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be 

removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other Work. Patch with durable seams that are as invisible as 
practicable, as judged by Architect. Provide materials and comply with installation requirements 
specified in other Sections, where applicable. 

1. Inspection: Where feasible, test and inspect patched areas after completion to 
demonstrate physical integrity of installation. 

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration 
into retained adjoining construction in a manner that will eliminate evidence of patching 
and refinishing. 
a. Clean piping, conduit, and similar features before applying paint or other finishing 

materials. 
b. Restore damaged pipe covering to its original condition. 

3. Floors and Walls: Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space. Provide an even 
surface of uniform finish, color, texture, and appearance. Remove in-place floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 
a. Where patching occurs in a painted surface, prepare substrate and apply primer and 

intermediate paint coats appropriate for substrate over the patch, and apply final 
paint coat over entire unbroken surface containing the patch, corner to corner of 
wall and edge to edge of ceiling. Provide additional coats until patch blends with 
adjacent surfaces. 

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 
surface of uniform appearance. 

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a 
weathertight condition and ensures thermal and moisture integrity of building enclosure. 

I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, 
mortar, oils, putty, and similar materials from adjacent finished surfaces. 

3.7 COORDINATION OF OWNER'S PORTION OF THE WORK 

A. Site Access: Provide access to Project site for Owner's construction personnel and Owner's 
separate contractors. 

1. Provide temporary facilities required for Owner-furnished, Contractor-installed products. 
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2. Refer to Section 011000 "Summary" for other requirements for Owner-furnished, 
Contractor-installed products 

B. Coordination: Coordinate construction and operations of the Work with work performed by 
Owner's construction personnel and Owner's separate contractors. 

1. Construction Schedule: Inform Owner of Contractor's preferred construction schedule for 
Owner's portion of the Work. Adjust construction schedule based on a mutually agreeable 
timetable. Notify Owner if changes to schedule are required due to differences in actual 
construction progress. 

3.8 PROGRESS CLEANING 

A. Clean Project site and work areas daily, including common areas. Enforce requirements strictly. 
Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris. 

2. Do not hold waste materials more than seven days during normal weather or three days if 
the temperature is expected to rise above 80 deg F. 

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark 
containers appropriately and dispose of legally, according to regulations. 
a. Use containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors 
are working concurrently. 

B. Site: Maintain Project site free of waste materials and debris. 

C. Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary for 
proper execution of the Work. 

1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning materials 
specifically recommended. If specific cleaning materials are not recommended, use cleaning 
materials that are not hazardous to health or property and that will not damage exposed surfaces. 

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from 
damage and deterioration at time of Substantial Completion. 

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials 
down sewers or into waterways. Comply with waste disposal requirements in Section 015000 
"Temporary Facilities and Controls."  
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H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place. Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period. Adjust and lubricate operable components to ensure 
operability without damaging effects. 

J. Limiting Exposures: Supervise construction operations to ensure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise 
deleterious exposure during the construction period. 

3.9 STARTING AND ADJUSTING 

A. Coordinate startup and adjusting of equipment and operating components with requirements in 
Section 019113 "General Commissioning Requirements." 

B. Start equipment and operating components to confirm proper operation. Remove 
malfunctioning units, replace with new units, and retest. 

C. Adjust equipment for proper operation. Adjust operating components for proper operation 
without binding. 

D. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. 
Replace damaged and malfunctioning controls and equipment. 

E. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 
"Quality Requirements." 

3.10 PROTECTION AND REPAIR OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage 
or deterioration at time of Substantial Completion. 

B. Repair Work previously completed and subsequently damaged during construction period. 
Repair to like-new condition. 

C. Protection of Existing Items: Provide protection and ensure that existing items to remain 
undisturbed by construction are maintained in condition that existed at commencement of the 
Work. 

D. Comply with manufacturer's written instructions for temperature and relative humidity. 

END OF SECTION 017300 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for Contract closeout, including, 
but not limited to, the following: 

1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 
4. Final cleaning. 

B. Related Requirements: 

1. Section 017823 "Operation and Maintenance Data" for additional operation and 
maintenance manual requirements. 

2. Section 017839 "Project Record Documents" for submitting Record Drawings, Record 
Specifications, and Record Product Data. 

3. Section 017900 "Demonstration and Training" for requirements to train the Owner's 
maintenance personnel to adjust, operate, and maintain products, equipment, and 
systems. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of cleaning agent. 

B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion. 

1.3 CLOSEOUT SUBMITTALS 

A. Certificates of Release: From authorities having jurisdiction. 

B. Certificate of Insurance: For continuing coverage. 

1.4 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and 
corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons 
why the Work is incomplete. 

B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days 
prior to requesting inspection for determining date of Substantial Completion. List items below 
that are incomplete at time of request. 
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1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction, 
permitting Owner unrestricted use of the Work and access to services and utilities. 
Include occupancy permits, operating certificates, and similar releases. 

2. Submit closeout submittals specified in other Division 01 Sections, including Project 
Record Documents, operation and maintenance manuals, damage or settlement surveys, 
property surveys, and similar final record information. 

3. Submit closeout submittals specified in individual Sections, including specific warranties, 
workmanship bonds, maintenance service agreements, final certifications, and similar 
documents. 

4. Submit maintenance material submittals specified in individual Sections, including tools, 
spare parts, extra materials, and similar items, and deliver to location designated by 
Architect . Label with manufacturer's name and model number. 

5. Submit testing, adjusting, and balancing records. 
6. Submit sustainable design submittals not previously submitted. 
7. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 

C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days 
prior to requesting inspection for determining date of Substantial Completion. List items below 
that are incomplete at time of request. 

1. Advise Owner of pending insurance changeover requirements. 
2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's 

personnel of changeover in security provisions. 
3. Complete startup and testing of systems and equipment. 
4. Perform preventive maintenance on equipment used prior to Substantial Completion. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. Submit demonstration and training video recordings specified in 
Section 017900 "Demonstration and Training." 

6. Advise Owner of changeover in utility services. 
7. Participate with Owner in conducting inspection and walkthrough with local emergency 

responders. 
8. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
9. Complete final cleaning requirements. 
10. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 

D. Inspection: Submit a written request for inspection to determine Substantial Completion a 
minimum of 10 days prior to date the Work will be completed and ready for final inspection and 
tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after 
inspection or will notify Contractor of items, either on Contractor's list or additional items 
identified by Architect, that must be completed or corrected before certificate will be issued. 

1.5 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion: Before requesting final inspection for determining Final 
Completion, complete the following: 
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1. Submit a final Application for Payment in accordance with Section 012900 "Payment 
Procedures." 

2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial 
Completion inspection list of items to be completed or corrected (punch list), endorsed 
and dated by Architect. Certified copy of the list shall state that each item has been 
completed or otherwise resolved for acceptance. 

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage 
complying with insurance requirements. 

4. Submit pest-control final inspection report. 

B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 
10 days prior to date the Work will be completed and ready for final inspection and tests. On 
receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements. Architect will prepare a final Certificate for Payment after inspection 
or will notify Contractor of construction that must be completed or corrected before certificate 
will be issued. 

1.6 LIST OF INCOMPLETE ITEMS 

A. Organization of List: Include name and identification of each space and area affected by 
construction operations for incomplete items and items needing correction including, if 
necessary, areas disturbed by Contractor that are outside the limits of construction. 

1. Organize list of spaces in sequential order, , listed by room or space number. 
2. Organize items applying to each space by major element, including categories for 

ceilings, individual walls, floors, equipment, and building systems. 
3. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Page number. 

4. Submit list of incomplete items in the following format: 
a. PDF Electronic File: Architect will return annotated file. 

1.7 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal: Submit written warranties on request of Architect for designated portions of 
the Work where warranties are indicated to commence on dates other than date of Substantial 
Completion, or when delay in submittal of warranties might limit Owner's rights under 
warranty. 

B. Organize warranty documents into an orderly sequence based on the table of contents of Project 
Manual. 

C. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete 
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling 
navigation to each item. Provide bookmarked table of contents at beginning of document. 
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1. Submit on digital media acceptable to Architect . 

D. Warranties in Paper Form: 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
paper. 

E. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous 
to health or property or that might damage finished surfaces. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 
applicable, use products that comply with the California Code of Regulations maximum 
allowable VOC levels. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local 
laws and ordinances and Federal and local environmental and antipollution regulations. 

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program. Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion for entire Project or for a designated portion of Project: 
a. Clean Project site of rubbish, waste material, litter, and other foreign substances. 
b. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances. Avoid disturbing natural 
weathering of exterior surfaces. Restore reflective surfaces to their original 
condition. 

c. Remove debris and surface dust from limited-access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

d. Clean flooring, removing debris, dirt, and staining; clean according to 
manufacturer's recommendations. 

e. Vacuum and mop concrete. 
f. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 

according to manufacturer's recommendations if visible soil or stains remain. 
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g. Clean transparent materials, including mirrors and glass in doors and windows. 
Remove glazing compounds and other noticeable, vision-obscuring materials. 
Polish mirrors and glass, taking care not to scratch surfaces. 

h. Remove labels that are not permanent. 
i. Wipe surfaces of mechanical and electrical equipment , elevator equipment, and 

similar equipment. Remove excess lubrication, paint and mortar droppings, and 
other foreign substances. 

j. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure. 

k. Replace disposable air filters and clean permanent air filters. Clean exposed 
surfaces of diffusers, registers, and grills. 

l. Clean ducts, blowers, and coils  if units were operated without filters during 
construction or that display contamination with particulate matter on inspection. 
1) Clean HVAC system in compliance with NADCA ACR.  

m. Clean luminaires, lamps, globes, and reflectors to function with full efficiency. 
n. Clean strainers. 
o. Leave Project clean and ready for occupancy. 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations required by Section 017300 "Execution" before 
requesting inspection for determination of Substantial Completion. 

END OF SECTION 017700 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals, including the following: 

1. Operation and maintenance documentation directory manuals. 
2. Emergency manuals. 
3. Systems and equipment operation manuals. 
4. Systems and equipment maintenance manuals. 
5. Product maintenance manuals. 

1.2 CLOSEOUT SUBMITTALS 

A. Format: Submit operation and maintenance manuals in the following format: 

1. Submit on digital media acceptable to Architect . Enable reviewer comments on draft 
submittals. 

2. Submit 2 paper copies. Architect will return two copies. 

1.3 FORMAT OF OPERATION AND MAINTENANCE MANUALS 

A. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic 
PDF file for each manual type required. 

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where 
scanning of paper documents is required, configure scanned file for minimum readable 
file size. 

2. File Names and Bookmarks: Bookmark individual documents based on file names. Name 
document files to correspond to system, subsystem, and equipment names used in manual 
directory and table of contents. Group documents for each system and subsystem into 
individual composite bookmarked files, then create composite manual, so that resulting 
bookmarks reflect the system, subsystem, and equipment names in a readily navigated 
file tree. Configure electronic manual to display bookmark panel on opening file. 

B. Manuals, Paper Copy: Submit manuals in the form of hard-copy, bound and labeled volumes. 

1. Binders: Heavy-duty, three-ring, vinyl-covered, binders, in thickness necessary to 
accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on 
spine to hold label describing contents and with pockets inside covers to hold folded 
oversize sheets. 

2. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text. 
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a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual. At appropriate locations in 
manual, insert typewritten pages indicating drawing titles, descriptions of contents, 
and drawing locations. 

1.4 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 

A. Organization of Manuals: Unless otherwise indicated, organize each manual into a separate 
section for each system and subsystem, and a separate section for each piece of equipment not 
part of a system. Each manual shall contain the following materials, in the order listed: 

1. Title page. 
2. Table of contents. 
3. Manual contents. 

B. Title Page: Include the following information: 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name and contact information for Contractor. 
6. Name and contact information for Construction Manager. 
7. Name and contact information for Architect. 
8. Name and contact information for Commissioning Authority. 
9. Names and contact information for major consultants to the Architect that designed the 

systems contained in the manuals. 
10. Cross-reference to related systems in other operation and maintenance manuals. 

C. Table of Contents: List each product included in manual, identified by product name, indexed to 
the content of the volume, and cross-referenced to Specification Section number in Project 
Manual. 

D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by 
system, subsystem, and equipment. If possible, assemble instructions for subsystems, 
equipment, and components of one system into a single binder. 

E. Identification: In the documentation directory and in each operation and maintenance manual, 
identify each system, subsystem, and piece of equipment with same designation used in the 
Contract Documents. If no designation exists, assign a designation according to 
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building 
Systems." 
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1.5 EMERGENCY MANUALS 

A. Emergency Manual: Assemble a complete set of emergency information indicating procedures 
for use by emergency personnel and by Owner's operating personnel for types of emergencies 
indicated. 

B. Content: Organize manual into a separate section for each of the following: 

1. Type of emergency. 
2. Emergency instructions. 
3. Emergency procedures. 

C. Type of Emergency: Where applicable for each type of emergency indicated below, include 
instructions and procedures for each system, subsystem, piece of equipment, and component: 

1. Fire. 
2. Gas leak. 
3. Water leak. 
4. Power failure. 
5. Water outage. 
6. System, subsystem, or equipment failure. 
7. Chemical release or spill. 

D. Emergency Instructions: Describe and explain warnings, trouble indications, error messages, 
and similar codes and signals. Include responsibilities of Owner's operating personnel for 
notification of Installer, supplier, and manufacturer to maintain warranties. 

E. Emergency Procedures: Include the following, as applicable: 

1. Instructions on stopping. 
2. Shutdown instructions for each type of emergency. 
3. Operating instructions for conditions outside normal operating limits. 
4. Required sequences for electric or electronic systems. 
5. Special operating instructions and procedures. 

1.6 SYSTEMS AND EQUIPMENT OPERATION MANUALS 

A. Systems and Equipment Operation Manual: Assemble a complete set of data indicating 
operation of each system, subsystem, and piece of equipment not part of a system. Include 
information required for daily operation and management, operating standards, and routine and 
special operating procedures. 

B. Content: In addition to requirements in this Section, include operation data required in 
individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions. Use designations for systems and 
equipment indicated on Contract Documents. 

2. Performance and design criteria if Contractor has delegated design responsibility. 
3. Operating standards. 
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4. Operating procedures. 
5. Operating logs. 
6. Wiring diagrams. 
7. Control diagrams. 
8. Piped system diagrams. 
9. Precautions against improper use. 
10. License requirements including inspection and renewal dates. 

C. Descriptions: Include the following: 

1. Product name and model number. Use designations for products indicated on Contract 
Documents. 

2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

D. Operating Procedures: Include the following, as applicable: 

1. Startup procedures. 
2. Equipment or system break-in procedures. 
3. Routine and normal operating instructions. 
4. Regulation and control procedures. 
5. Instructions on stopping. 
6. Normal shutdown instructions. 
7. Seasonal and weekend operating instructions. 
8. Required sequences for electric or electronic systems. 
9. Special operating instructions and procedures. 

E. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as 
installed. 

F. Piped Systems: Diagram piping as installed, and identify color coding where required for 
identification. 

1.7 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 

A. Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating 
maintenance of each system, subsystem, and piece of equipment not part of a system. Include 
manufacturers' maintenance documentation, preventive maintenance procedures and frequency, 
repair procedures, wiring and systems diagrams, lists of spare parts, and warranty information. 

B. Content: For each system, subsystem, and piece of equipment not part of a system, include 
source information, manufacturers' maintenance documentation, maintenance procedures, 
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maintenance and service schedules, spare parts list and source information, maintenance service 
contracts, and warranties and bonds, as described below. 

C. Manufacturers' Maintenance Documentation: Include the following information for each 
component part or piece of equipment: 

1. Standard maintenance instructions and bulletins; include only sheets pertinent to product 
or component installed. Mark each sheet to identify each product or component 
incorporated into the Work. If data include more than one item in a tabular format, 
identify each item using appropriate references from the Contract Documents. Identify 
data applicable to the Work and delete references to information not applicable. 
a. Prepare supplementary text if manufacturers' standard printed data are not 

available and where the information is necessary for proper operation and 
maintenance of equipment or systems. 

2. Drawings, diagrams, and instructions required for maintenance, including disassembly 
and component removal, replacement, and assembly. 

3. Identification and nomenclature of parts and components. 
4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures: Include the following information and items that detail essential 
maintenance procedures: 

1. Test and inspection instructions. 
2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly instructions. 
5. Aligning, adjusting, and checking instructions. 
6. Demonstration and training video recording, if available. 

E. Maintenance and Service Schedules: Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with 
parts identified and cross-referenced to manufacturers' maintenance documentation and local 
sources of maintenance materials and related services. 

G. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

H. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control sequence and 
flow diagrams. Coordinate these drawings with information contained in record Drawings to 
ensure correct illustration of completed installation. 
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1.8 PRODUCT MAINTENANCE MANUALS 

A. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and 
maintenance of each product, material, and finish incorporated into the Work. 

B. Content: Organize manual into a separate section for each product, material, and finish. Include 
source information, product information, maintenance procedures, repair materials and sources, 
and warranties and bonds, as described below. 

C. Product Information: Include the following, as applicable: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

D. Maintenance Procedures: Include manufacturer's written recommendations and the following: 

1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

E. Repair Materials and Sources: Include lists of materials and local sources of materials and 
related services. 

F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for Project Record Documents, 
including the following: 

1. Record Drawings. 
2. Record Product Data. 

B. Related Requirements: 

1. Section 017823 "Operation and Maintenance Data" for operation and maintenance 
manual requirements. 

1.2 CLOSEOUT SUBMITTALS 

A. Record Drawings: Comply with the following: 

1. Number of Copies: Submit one set(s) of marked-up record prints. 
2. Number of Copies: Submit copies of Record Drawings as follows: 

a. Initial Submittal: 
1) Submit one paper-copy set(s) of marked-up record prints. 
2) Submit PDF electronic files of scanned record prints and one set(s) of file 

prints. 
3) Submit Record Digital Data Files and one set(s) of plots. 
4) Architect will indicate whether general scope of changes, additional 

information recorded, and quality of drafting are acceptable. 
b. Final Submittal: 

1) Submit 2 paper-copy set(s) of marked-up record prints. 
2) Submit PDF electronic files of scanned Record Prints and 2 set(s) of file 

prints. 
3) Print each drawing, whether or not changes and additional information were 

recorded. 
c. Final Submittal: 

1) Submit one paper-copy set(s) of marked-up record prints. 
2) Submit Record Digital Data Files and 2 set(s) of Record Digital Data File 

plots. 
3) Plot each drawing file, whether or not changes and additional information 

were recorded. 
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1.3 RECORD DRAWINGS 

A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop 
Drawings, incorporating new and revised drawings as modifications are issued. 

1. Preparation: Mark record prints to show the actual installation, where installation varies 
from that shown originally. Require individual or entity who obtained record data, 
whether individual or entity is Installer, subcontractor, or similar entity, to provide 
information for preparation of corresponding marked-up record prints. 
a. Give particular attention to information on concealed elements that would be 

difficult to identify or measure and record later. 
b. Accurately record information in an acceptable drawing technique. 
c. Record data as soon as possible after obtaining it. 
d. Record and check the markup before enclosing concealed installations. 
e. Cross-reference record prints to corresponding photographic documentation. 

2. Content: Types of items requiring marking include, but are not limited to, the following: 
a. Dimensional changes to Drawings. 
b. Revisions to details shown on Drawings. 
c. Depths of foundations. 
d. Locations and depths of underground utilities. 
e. Revisions to routing of piping and conduits. 
f. Revisions to electrical circuitry. 
g. Actual equipment locations. 
h. Duct size and routing. 
i. Locations of concealed internal utilities. 
j. Changes made by Change Order or Construction Work Change Directive. 
k. Changes made following Architect's written orders. 
l. Details not on the original Contract Drawings. 
m. Field records for variable and concealed conditions. 
n. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use 
personnel proficient at recording graphic information in production of marked-up record 
prints. 

4. Mark record prints with erasable, red-colored pencil. Use other colors to distinguish 
between changes for different categories of the Work at same location. 

5. Mark important additional information that was either shown schematically or omitted 
from original Drawings. 

6. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable. 

B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial 
Completion, review marked-up record prints with Architect. When authorized, prepare a full set 
of corrected digital data files of the Contract Drawings, as follows: 

1. Format: Annotated PDF electronic file  with comment function enabled. 
2. Incorporate changes and additional information previously marked on record prints. 

Delete, redraw, and add details and notations where applicable. 
3. Refer instances of uncertainty to Architect  through Construction Manager for resolution. 
4. Architect will furnish Contractor with one set of digital data files of the Contract 

Drawings for use in recording information. 
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C. Format: Identify and date each Record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location. 

1. Record Prints: Organize record prints into manageable sets. Bind each set with durable 
paper cover sheets. Include identification on cover sheets. 

2. Format: Annotated PDF electronic file  with comment function enabled. 
3. Record Digital Data Files: Organize digital data information into separate electronic files 

that correspond to each sheet of the Contract Drawings. Name each file with the sheet 
identification. Include identification in each digital data file. 

4. Identification: As follows: 
a. Project name. 
b. Date. 
c. Designation "PROJECT RECORD DRAWINGS." 
d. Name of Architect  and Construction Manager. 
e. Name of Contractor. 

1.4 RECORD PRODUCT DATA 

A. Recording: Maintain one copy of each submittal during the construction period for Project 
Record Document purposes. Post changes and revisions to Project Record Documents as they 
occur; do not wait until end of Project. 

B. Preparation: Mark Product Data to indicate the actual product installation where installation 
varies substantially from that indicated in Product Data submittal. 

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes in 
manufacturer's written instructions for installation. 

3. Note related Change Orders , Record Specifications, and Record Drawings where 
applicable. 

C. Format: Submit Record Product Data as annotated PDF electronic file paper copy . 

1. Include Record Product Data directory organized by Specification Section number and 
title, electronically linked to each item of Record Product Data. 

1.5 MAINTENANCE OF RECORD DOCUMENTS 

A. Maintenance of Record Documents: Store Record Documents in the field office apart from the 
Contract Documents used for construction. Do not use Project Record Documents for 
construction purposes. Maintain Record Documents in good order and in a clean, dry, legible 
condition, protected from deterioration and loss. Provide access to Project Record Documents 
for Architect's  and Construction Manager's reference during normal working hours. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 017839 
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SECTION 017900 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's personnel, 
including the following: 

1. Instruction in operation and maintenance of systems, subsystems, and equipment. 

1.2 QUALITY ASSURANCE 

A. Facilitator Qualifications: A firm or individual experienced in training or educating 
maintenance personnel in a training program similar in content and extent to that indicated for 
this Project, and whose work has resulted in training or education with a record of successful 
learning performance. 

1.3 COORDINATION 

A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to 
minimize disrupting Owner's operations and to ensure availability of Owner's personnel. 

B. Coordinate instructors, including providing notification of dates, times, length of instruction 
time, and course content. 

C. Coordinate content of training modules with content of approved emergency, operation, and 
maintenance manuals. Do not submit instruction program until operation and maintenance data 
have been reviewed and approved by Architect. 

1.4 INSTRUCTION PROGRAM 

A. Program Structure: Develop an instruction program that includes individual training modules 
for each system and for equipment not part of a system, as required by individual Specification 
Sections. 

B. Training Modules: Develop a learning objective and teaching outline for each module. Include a 
description of specific skills and knowledge that participant is expected to master. For each 
module, include instruction for the following as applicable to the system, equipment, or 
component: 

1. Basis of System Design, Operational Requirements, and Criteria: Include the following: 
a. System, subsystem, and equipment descriptions. 
b. Performance and design criteria if Contractor is delegated design responsibility. 
c. Operating standards. 
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d. Regulatory requirements. 
e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 

2. Documentation: Review the following items in detail: 
a. Emergency manuals. 
b. Systems and equipment operation manuals. 
c. Systems and equipment maintenance manuals. 
d. Product maintenance manuals. 
e. Project Record Documents. 
f. Identification systems. 
g. Warranties and bonds. 
h. Maintenance service agreements and similar continuing commitments. 

3. Emergencies: Include the following, as applicable: 
a. Instructions on meaning of warnings, trouble indications, and error messages. 
b. Instructions on stopping. 
c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 

4. Operations: Include the following, as applicable: 
a. Startup procedures. 
b. Equipment or system break-in procedures. 
c. Routine and normal operating instructions. 
d. Regulation and control procedures. 
e. Control sequences. 
f. Safety procedures. 
g. Instructions on stopping. 
h. Normal shutdown instructions. 
i. Operating procedures for emergencies. 
j. Operating procedures for system, subsystem, or equipment failure. 
k. Seasonal and weekend operating instructions. 
l. Required sequences for electric or electronic systems. 
m. Special operating instructions and procedures. 

5. Adjustments: Include the following: 
a. Alignments. 
b. Checking adjustments. 
c. Noise and vibration adjustments. 
d. Economy and efficiency adjustments. 

6. Troubleshooting: Include the following: 
a. Diagnostic instructions. 
b. Test and inspection procedures. 

7. Maintenance: Include the following: 
a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Procedures for routine cleaning. 
e. Procedures for preventive maintenance. 
f. Procedures for routine maintenance. 
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g. Instruction on use of special tools. 
8. Repairs: Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and reassembly 

instructions. 
d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. 

1.5 PREPARATION 

A. Assemble educational materials necessary for instruction, including documentation and training 
module. Assemble training modules into a training manual organized in coordination with 
requirements in Section 017823 "Operation and Maintenance Data." 

B. Set up instructional equipment at instruction location. 

1.6 INSTRUCTION 

A. Facilitator: Engage a qualified facilitator to prepare instruction program and training modules, 
to coordinate instructors, and to coordinate between Contractor and Owner for number of 
participants, instruction times, and location. 

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system. 

C. Scheduling: Provide instruction at mutually agreed-on times. For equipment that requires 
seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner , through Architect, with at least seven days' advance 
notice. 

D. Training Location and Reference Material: Conduct training on-site in the completed and fully 
operational facility using the actual equipment in-place. Conduct training using final operation 
and maintenance data submittals. 

E. Cleanup: Collect used and leftover educational materials and give to Owner. Remove 
instructional equipment. Restore systems and equipment to condition existing before initial 
training use. 

PART 2 - PRODUCTS 

PART 3 - EXECUTION 

END OF SECTION 017900 
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SECTION 024119 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 
2. Demolition and removal of selected site elements. 
3. Salvage of existing items to be reused or recycled. 

1.2 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 
and their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.3 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site . 

1.4 CLOSEOUT SUBMITTALS 

1.5 QUALITY ASSURANCE 

1.6 FIELD CONDITIONS 

A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical. 

1. Before selective demolition, Owner will remove the following items: 
a.  na . 

B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

C. Hazardous Materials: There is some remaining asbestos at the existing boiler, and there is lead 
in some paint, see asbestos and lead paint survey. 
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1. Hazardous materials will be removed by asbestos abatement contractor. 
2. If suspected hazardous materials are encountered, do not disturb; immediately notify 

Architect and Owner. Hazardous materials will be removed by Owner under a separate 
contract. 

D. Storage or sale of removed items or materials on-site is not permitted. 

E. Utility Service: Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

F. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning selective demolition. Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Inventory and record the condition of items to be removed and salvaged. 

3.2 PREPARATION 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 
protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 
to be selectively demolished. 

1. Arrange to shut off utilities with utility companies. 
2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 
continuity of services/systems to other parts of building. 
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3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 
systems, equipment, and components indicated on Drawings to be removed. 
a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 

or plug remaining piping with same or compatible piping material. 
b. Equipment to Be Removed: Disconnect and cap services and remove equipment. 
c. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 

remaining ducts with same or compatible ductwork material. 

3.4 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as 
required to preserve stability and prevent movement, settlement, or collapse of construction and 
finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of 
construction being demolished. 

C. Remove temporary barricades and protections where hazards no longer exist. 

3.5 SELECTIVE DEMOLITION 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 
cutting methods least likely to damage construction to remain or adjoining construction. 
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping. Temporarily cover openings to remain. 

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

3. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 
space before starting flame-cutting operations. Maintain portable fire-suppression devices 
during flame-cutting operations. 

4. Maintain fire watch during and for at least 3 hours after flame-cutting operations. 
5. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
6. Dispose of demolished items and materials promptly.  Comply with requirements in 

Section 017419 "Construction Waste Management and Disposal." 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 
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2. Store items in a secure area until delivery to Owner. 
3. Transport items to Owner's storage area on-site designated by Owner . 
4. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing. Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition  and cleaned and reinstalled in their 
original locations after selective demolition operations are complete. 

3.6 CLEANING 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 
construction and demolition waste landfill acceptable to authorities having jurisdiction.  

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent. 
4. Comply with requirements specified in Section 017419 "Construction Waste 

Management and Disposal." 

B. Burning: Do not burn demolished materials. 

C. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 024119 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 
mixture design, placement procedures, and finishes, for the following: 

1. Footings. 

2. Foundation walls. 

3. Slabs-on-grade. 

4. Suspended slabs. 

5. Concrete toppings. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 
following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

  

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 
placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, 
and supports for concrete reinforcement. 



  

Liberty Seneca Renovations CAST-IN-PLACE CONCRETE 03 3000 -2  

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Welding certificates. 

C. Material Certificates:  For each of the following, signed by manufacturers: 

1. Cementitious materials. 

2. Admixtures. 

3. Form materials and form-release agents. 

4. Steel reinforcement and accessories. 

5. Waterstops. 

6. Curing compounds. 

7. Floor and slab treatments. 

8. Bonding agents. 

9. Adhesives. 

10. Joint-filler strips. 

11. Repair materials. 

D. Material Test Reports:  For the following, from a qualified testing agency, indicating 
compliance with requirements: 

1. Aggregates.  Include service record data indicating absence of deleterious expansion of 
concrete due to alkali aggregate reactivity. 

E. Floor surface flatness and levelness measurements indicating compliance with specified 
tolerances. 

F. Field quality-control reports. 

G. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94 requirements for production facilities and 
equipment. 
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B. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 
single source from single manufacturer. 

C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4, "Structural 
Welding Code - Reinforcing Steel." 

D. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5. 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

E. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage. 

B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other 
contaminants. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

1. Metal or other approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, 
and as follows: 

a. High-density overlay, Class 1 or better. 

b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge 
sealed. 

c. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 
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C. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced plastic, 
paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not 
exceeding specified formwork surface class.  Provide units with sufficient wall thickness to 
resist plastic concrete loads without detrimental deformation. 

D. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

E. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

F. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of 
concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

G. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic 
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of 
exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in 
concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing 
or waterproofing. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615, Grade 60, deformed. 

B. Plain-Steel Wire:  ASTM A 82, as drawn. 

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn steel 
wire into flat sheets. 

2.3 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars:  ASTM A 615, Grade 60, plain-steel bars, cut true to length with ends square 
and free of burrs. 

B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
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wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 
compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use 
CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type I/II. Supplement with the following: 

a. Fly Ash:  ASTM C 618, Class F. 

B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide 
aggregates from a single source with documented service record data of at least 10 years' 
satisfactory service in similar applications and service conditions using similar aggregates and 
cementitious materials. 

1. Maximum Coarse-Aggregate Size:  As indicated in design mixes. 

2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94 and potable. 

2.5 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 
other admixtures and that will not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete.  Do not use calcium chloride or admixtures containing calcium 
chloride. 

1. Water-Reducing Admixture:  ASTM C 494, Type A. 

2. Retarding Admixture:  ASTM C 494, Type B. 

3. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D. 

4. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F. 

5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494, Type G. 

6. Plasticizing and Retarding Admixture:  ASTM C 1017, Type II. 

C. Set-Accelerating Corrosion-Inhibiting Admixture:  Commercially formulated, anodic inhibitor 
or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing 
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chloride reactions with steel reinforcement in concrete and complying with ASTM C 494, 
Type C. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Euclid Chemical Company (The), an RPM company; EUCON CIA. 

b. Grace Construction Products, W. R. Grace & Co.; DCI. 

c. Sika Corporation; Sika CNI. 

2.6 WATERSTOPS 

A. Flexible PVC Waterstops:  CE CRD-C 572, for embedding in concrete to prevent passage of 
fluids through joints.  Factory fabricate corners, intersections, and directional changes. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. BoMetals, Inc. 

b. Greenstreak. 

c. Vinylex Corp. 

2. Profile:  Ribbed with center bulb. 

3. Dimensions: As applicable to location; nontapered. 

B. Self-Expanding Butyl Strip Waterstops:  Manufactured rectangular or trapezoidal strip, butyl 
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 
3/4 by 1 inch. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Concrete Sealants Inc.; Conseal CS-231. 

b. Greenstreak; Swellstop. 

c. Henry Company, Sealants Division; Hydro-Flex. 

d. JP Specialties, Inc.; Earth Shield Type 20. 

C. Self-Expanding Rubber Strip Waterstops:  Manufactured rectangular or trapezoidal strip, 
bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive bonding to 
concrete, 3/8 by 3/4 inch. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Adeka Ultra Seal/OCM, Inc.; Adeka Ultra Seal. 

b. Greenstreak; Hydrotite. 

c. Vinylex Corp.; Swellseal. 
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2.7 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment:  Clear, chemically reactive, waterborne solution of 
inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates, 
hardens, and densifies concrete surfaces. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ChemMasters; Chemisil Plus. 

b. ChemTec Int'l; ChemTec One. 

c. Conspec by Dayton Superior; Intraseal. 

d. Edoco by Dayton Superior; Titan Hard. 

e. Euclid Chemical Company (The), an RPM company; Euco Diamond Hard. 

f. Meadows, W. R., Inc.; LIQUI-HARD. 

g. Symons by Dayton Superior; Buff Hard. 

2.8 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ChemMasters; SprayFilm. 

b. Conspec by Dayton Superior; Aquafilm. 

c. Edoco by Dayton Superior; BurkeFilm. 

d. Euclid Chemical Company (The), an RPM company; Eucobar. 

e. L&M Construction Chemicals, Inc.; E-CON. 

f. Meadows, W. R., Inc.; EVAPRE. 

g. Sika Corporation; SikaFilm. 

h. Symons by Dayton Superior; Finishing Aid. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet. 

D. Water:  Potable. 
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E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 18 
to 25 percent solids, nondissipating, certified by curing compound manufacturer to not interfere 
with bonding of floor covering. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. BASF Construction Chemicals - Building Systems; Kure-N-Seal W. 

b. ChemMasters; Safe-Cure Clear. 

c. Conspec by Dayton Superior; High Seal. 

d. Euclid Chemical Company (The), an RPM company; Diamond Clear VOX; 
Clearseal WB STD. 

e. L&M Construction Chemicals, Inc.; Dress & Seal WB. 

f. Meadows, W. R., Inc.; Vocomp-20. 

g. Symons by Dayton Superior; Cure & Seal 18 Percent E. 

F. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 
Type 1, Class A. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. BASF Construction Chemicals - Building Systems; Kure-N-Seal 25 LV. 

b. ChemMasters; Spray-Cure & Seal Plus. 

c. Conspec by Dayton Superior; Sealcure 1315. 

d. Edoco by Dayton Superior; Cureseal 1315. 

e. Euclid Chemical Company (The), an RPM company; Super Diamond Clear; 
LusterSeal 300. 

f. L&M Construction Chemicals, Inc.; Lumiseal Plus. 

g. Meadows, W. R., Inc.; CS-309/30. 

2.9 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber. 

B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

C. Reglets:  Fabricate reglets of not less than 0.022-inch- thick, galvanized-steel sheet.  
Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris. 
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D. Dovetail Anchor Slots:  Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent 
tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of concrete or 
debris. 

2.10 REPAIR MATERIALS 

A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor 
elevations. 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic 
cement as defined in ASTM C 219. 

2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by underlayment manufacturer. 

4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according to 
ASTM C 109. 

B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match 
adjacent floor elevations. 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic 
cement as defined in ASTM C 219. 

2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by topping manufacturer. 

4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to 
ASTM C 109. 

2.11 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

B. Cementitious Materials:    Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows: 
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1. Fly Ash:  25 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by weight of 
cement. 

D. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing or plasticizing admixture in concrete, as 
required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 
slabs and parking structure slabs, concrete required to be watertight, and concrete with a 
water-cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 

2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings and Non-Retaining Walls:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  SEE PROJECT NOTES 

2. Maximum Water-Cementitious Materials Ratio by Weight:  0.50. 

3. Minimum Cementitious Materials Content: 475 lb/cu. yd. 

4. Maximum Nominal Aggregate Size: 1 inch. 

5. Maximum Slump Limit:  3-1/2 inches, plus 1 inch. 

6. Air Content:  4 to 6 percent. 

B. Slabs-on-Grade (Interior):  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  SEE PROJECT NOTES 

2. Maximum Water-Cementitious Materials Ratio by Weight: 0.45. 

3. Minimum Cementitious Materials Content:  540 lb/cu. yd. 

4. Maximum Nominal Aggregate Size: 1 inch. 

5. Maximum Slump Limit:  3-1/2 inches, plus 1 inch. 

C. Foundation and Retaining Walls:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  SEE PROJECT NOTES 

2. Maximum Water-Cementitious Materials Ratio by Weight:  0.45. 
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3. Minimum Cementitious Materials Content: 590 lb./cu.yd. 

4. Maximum Nominal Aggregate Size: 1-1/2 inches. 

5. Maximum Slump Limit:  3-1/2 inches, plus 1 inch. 

6. Air Content: 4 to 6 percent. 

2.13 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.14 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94, 
and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:  

1. Class A, 1/8 inch for smooth-formed finished surfaces. 

2. Class C, 1/2 inch for rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 
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2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to 
prevent loss of concrete mortar.  Locate temporary openings in forms at inconspicuous 
locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items. 

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 
is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 
Bridges." 

2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face 
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and 
other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 
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3.3 REMOVING AND REUSING FORMS 

A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does 
not support weight of concrete may be removed after cumulatively curing at not less than 50 
deg F for 24 hours after placing concrete.  Concrete has to be hard enough to not be damaged by 
form-removal operations and curing and protection operations need to be maintained. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports 
weight of concrete in place until concrete has achieved at least 70 percent of its 28-day 
design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 
otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply 
new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete 
surfaces unless approved by Architect. 

3.4 SHORES AND RESHORES 

A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and 
reshoring. 

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete. 

B. In multistory construction, extend shoring or reshoring over a sufficient number of stories to 
distribute loads in such a manner that no floor or member will be excessively loaded or will 
induce tensile stress in concrete members without sufficient steel reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete.  Locate and 
provide adequate reshoring to support construction without excessive stress or deflection. 

3.5 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture underslab waterproofing.  Repair damage and reseal underslab 
waterproofing before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
would reduce bond to concrete. 
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C. Accurately position, support, and secure reinforcement against displacement.  Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack 
weld crossing reinforcing bars. 

1. Weld reinforcing bars according to AWS D1.4, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 
minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset 
laps of adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with 
wire. 

3.6 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete. 

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset 
joints in girders a minimum distance of twice the beam width from a beam-girder 
intersection. 

4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 
girders and at the top of footings or floor slabs. 

5. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, 
near corners, and in concealed locations where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-
fourth Insert depth of concrete thickness as follows: 

1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing 
each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after 
applying surface finishes.  Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when 
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cutting action will not tear, abrade, or otherwise damage surface and before concrete 
develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 
finished concrete surface where joint sealants, specified in Section 07 9200 "Joint 
Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 
required, lace or clip sections together. 

E. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate 
or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint. 

3.7 WATERSTOPS 

A. Flexible Waterstops:  Install in construction joints and at other joints indicated to form a 
continuous diaphragm.  Install in longest lengths practicable.  Support and protect exposed 
waterstops during progress of the Work.  Field fabricate joints in waterstops according to 
manufacturer's written instructions. 

B. Self-Expanding Strip Waterstops:  Install in construction joints and at other locations indicated, 
according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and 
firmly pressing into place.  Install in longest lengths practicable. 

3.8 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items 
and underslab waterproofing is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 
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D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches into preceding layer.  Do not insert vibrators into lower layers of concrete that 
have begun to lose plasticity.  At each insertion, limit duration of vibration to time 
necessary to consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing mixture constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 
surface plane, before excess bleedwater appears on the surface.  Do not further disturb 
slab surfaces before starting finishing operations. 

F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete 
on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 

G. Hot-Weather Placement:  Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing 
water or chopped ice may be used to control temperature, provided water equivalent of 
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ice is calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete 
is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.9 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched.  Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defects.  Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be 
covered with a coating or covering material applied directly to concrete. 

C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where 
indicated: 

1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete 
surfaces and rub with carborundum brick or another abrasive until producing a uniform 
color and texture.  Do not apply cement grout other than that created by the rubbing 
process. 

2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick 
paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-
half parts fine sand with a 1:1 mixture of bonding admixture and water.  Add white 
portland cement in amounts determined by trial patches so color of dry grout will match 
adjacent surfaces.  Scrub grout into voids and remove excess grout.  When grout whitens, 
rub surface with clean burlap and keep surface damp by fog spray for at least 36 hours. 

3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part 
portland cement and one part fine sand with a 1:1 mixture of bonding agent and water.  
Add white portland cement in amounts determined by trial patches so color of dry grout 
will match adjacent surfaces.  Compress grout into voids by grinding surface.  In a 
swirling motion, finish surface with a cork float. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 
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3.10 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 
inch in one direction. 

1. Apply scratch finish to surfaces to receive concrete floor toppings or to receive mortar 
setting beds for bonded cementitious floor finishes. 

C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small 
or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 

1. Apply float finish to surfaces to receive trowel finish or to be covered with fluid-applied 
or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo. 

D. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by 
hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 
trowel marks and uniform in texture and appearance.  Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, 
carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system. 

2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a randomly 
trafficked floor surface: 

3. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed 
anywhere on the surface does not exceed 1/4 inch. 

E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces where ceramic or quarry 
tile is to be installed by either thickset or thin-set method.  While concrete is still plastic, 
slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

F. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, ramps, and 
elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish 
with Architect before application. 
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3.11 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in 
place unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-
place construction.  Provide other miscellaneous concrete filling indicated or required to 
complete the Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still 
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as 
shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, 
complying with diagrams or templates from manufacturer furnishing machines and equipment. 

3.12 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-
weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces.  If forms remain during curing period, moist cure after 
loosening forms.  If removing forms before end of curing period, continue curing for the 
remainder of the curing period. 

D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete 
surfaces and edges with 12-inch lap over adjacent absorptive covers. 
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2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 
cover for curing concrete, placed in widest practicable width, with sides and ends lapped 
at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not less than 
seven days.  Immediately repair any holes or tears during curing period using cover 
material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 
cover or a curing compound that the manufacturer certifies will not interfere with 
bonding of floor covering used on Project. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair 
damage during curing period. 

a. Removal:  After curing period has elapsed, remove curing compound without 
damaging concrete surfaces by method recommended by curing compound 
manufacturer unless manufacturer certifies curing compound will not interfere 
with bonding of floor covering used on Project. 

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity 
of coating and repair damage during curing period. 

3.13 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor 
treatment according to manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and 
complete surface repairs. 

2. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; 
and repeat brooming or scrubbing.  Rinse with water; remove excess material until 
surface is dry.  Apply a second coat in a similar manner if surface is rough or porous. 

3.14 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove 
and replace concrete that cannot be repaired and patched to Architect's approval. 
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B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two 
and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling 
and placing. 

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of 
cuts perpendicular to concrete surface.  Clean, dampen with water, and brush-coat holes 
and voids with bonding agent.  Fill and compact with patching mortar before bonding 
agent has dried.  Fill form-tie voids with patching mortar or cone plugs secured in place 
with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar will match surrounding 
color.  Patch a test area at inconspicuous locations to verify mixture and color match 
before proceeding with patching.  Compact mortar in place and strike off slightly higher 
than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 

D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Correct localized low areas during or immediately after completing surface finishing 
operations by cutting out low areas and replacing with patching mortar.  Finish repaired 
areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  
Prepare, mix, and apply repair underlayment and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface.  Feather 
edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor 
elevations.  Prepare, mix, and apply repair topping and primer according to 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface. 
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6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete.  Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.  
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.  
Mix patching concrete of same materials and mixture as original concrete except without 
coarse aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  
Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and 
loose particles.  Dampen cleaned concrete surfaces and apply bonding agent.  Place 
patching mortar before bonding agent has dried.  Compact patching mortar and finish to 
match adjacent concrete.  Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 
patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 

3.15 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports. 

B. Inspections: 

1. Steel reinforcement placement. 

2. Steel reinforcement welding. 

3. Headed bolts and studs. 

4. Verification of use of required design mixture. 

5. Concrete placement, including conveying and depositing. 

6. Curing procedures and maintenance of curing temperature. 

7. Verification of concrete strength before removal of shores and forms from beams and 
slabs. 

C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 
cu. yd. or fraction thereof. 
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2. Slump:  ASTM C 143; one test at point of placement for each composite sample, but not 
less than one test for each day's pour of each concrete mixture.  Perform additional tests 
when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete;one test for 
each composite sample, but not less than one test for each day's pour of each concrete 
mixture. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F 
and below and when 80 deg F and above, and one test for each composite sample. 

5. Compressive-Strength Tests:  ASTM C 39; test one set of two laboratory-cured 
specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two specimens 
at 28 days. 

b. A compressive-strength test shall be the average compressive strength from a set of 
two specimens obtained from same composite sample and tested at age indicated. 

6. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 

7. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive strength 
and no compressive-strength test value falls below specified compressive strength by 
more than 500 psi. 

8. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 

9. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete. 

10. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect.  Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42 or by other methods as directed by Architect. 

11. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

12. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 
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D. Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of 
finishing. 

3.16 PROTECTION OF LIQUID FLOOR TREATMENTS 

A. Protect liquid floor treatment from damage and wear during the remainder of construction 
period.  Use protective methods and materials, including temporary covering, recommended in 
writing by liquid floor treatments installer. 

END OF SECTION 033000 
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SECTION 040310 - HISTORIC MASONRY CLEANING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment work consisting of cleaning historic clay brick terra cotta 
and stone masonry surfaces. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

1.2 ALLOWANCES 

A. Allowances for cleaning historic masonry are specified in Section 012100 "Allowances." 

1. Perform historic masonry cleaning work under quantity allowances and only as 
authorized. Authorized work includes  work required by Drawings and the Specifications 
and work as directed in writing by Architect. 

2. Notify Architect weekly of extent of work performed that is attributable to quantity 
allowances. 

3. Perform work that exceeds quantity allowances only as authorized by Change Orders. 

B. Cleaning brickwork terra cotta and stone , including preliminary and final cleaning, is part of 
masonry cleaning allowance. 

1.3 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1. Unit prices apply to authorized work covered by quantity allowances . 
2. Unit prices apply to additions to and deletions from Work as authorized by Change 

Orders. 

1.4 DEFINITIONS 

A. Very Low-Pressure Spray: Less than 100 psi. 

B. Low-Pressure Spray: 100 to 400 psi; 4 to 6 gpm. 

C. Medium-Pressure Spray: 400 to 800 psi; 4 to 6 gpm. 

D. High-Pressure Spray: 800 to 1200 psi; 4 to 6 gpm. 



Liberty Seneca Renovations SECTION 040310 - HISTORIC 
MASONRY CLEANING 

 

PRODUCT MASTERSPEC LICENSED BY DELTEK, INC. TO CATHEDRAL STONE PRODUCTS, 
INC. 

Liberty Seneca Renovations HISTORIC MASONRY 
CLEANING 

040310 - 2 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site . 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry 
historic treatment and cleaning. 

2. Review methods and procedures related to cleaning historic masonry, including, but not 
limited to, the following: 
a. Historic treatment specialist's personnel, equipment, and facilities needed to make 

progress and avoid delays. 
b. Materials, material application, and sequencing. 
c. Quality-control program. 
d. Fire-protection plan. 
e. Cleaning program. 
f. Coordination with building occupants. 

1.6 SEQUENCING AND SCHEDULING 

A. Work Sequence: Perform historic masonry cleaning work in the following sequence: 

1. Remove plant growth. 
2. Inspect masonry for open mortar joints. Where repairs are required, delay further 

cleaning work until after repairs are completed, cured, and dried to prevent intrusion of 
water and other cleaning materials into the wall. 

3. Remove paint.  
4. Clean masonry. 
5. Where water repellents or graffiti-resistant coatings are to be used on or near masonry 

work, delay application of these chemicals until after cleaning. 

B. As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in 
masonry units in accordance with historic masonry repair Sections. Patch holes in mortar joints 
in accordance with historic masonry repointing Sections. 

1.7 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include material descriptions and application instructions. 
2. Include test data substantiating that products comply with requirements. 

1.8 INFORMATIONAL SUBMITTALS 

A. Qualification Statements: For historic treatment specialists . 

B. Quality-control program. 

C. Cleaning program. 
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1.9 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic masonry cleaning specialist. 
Experience cleaning new masonry work is insufficient experience for historic treatment work. 

B. Paint-Remover Manufacturer Qualifications: A firm regularly engaged in producing masonry 
paint removers that have been used for similar applications with successful results, and with 
factory-authorized service representatives who are available for consultation and Project-site 
inspection and on-site assistance. 

C. Chemical-Cleaner Manufacturer Qualifications: A firm regularly engaged in producing masonry 
cleaners that have been used for similar applications with successful results, and with factory-
authorized service representatives who are available for consultation and Project-site inspection 
and on-site assistance. 

D. Quality-Control Program: Prepare a written quality-control program for this Project to 
systematically demonstrate the ability of personnel to properly follow methods and use 
materials and tools without damaging masonry. Include provisions for supervising performance 
and preventing damage. 

E. Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail, 
including materials, methods, sequence, and equipment to be used; protection of surrounding 
materials; and control of runoff during operations. 

1. If materials and methods other than those indicated are proposed for any phase of 
cleaning work, add to the quality-control program a written description of such materials 
and methods, including evidence of successful use on comparable projects, and 
demonstrations to show their effectiveness for this Project. 

F. Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic effects and 
to set quality standards for materials and execution. 

1. Clean an area approximately 25 sq. ft. for each type of masonry and surface condition. 
a. Test cleaners and methods on samples of adjacent materials for possible adverse 

reactions. Do not test cleaners and methods known to have deleterious effect. 
b. Allow a waiting period of no fewer than seven days after completion of sample 

cleaning to permit a study of sample panels for negative reactions. 
2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Owner specifically approves such deviations by 
Change Order. 

1.10 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit masonry cleaning work to be performed in accordance with product 
manufacturers' written instructions and specified requirements. 

B. Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to 
remain so for at least seven days after completion of cleaning. 



Liberty Seneca Renovations SECTION 040310 - HISTORIC 
MASONRY CLEANING 

 

PRODUCT MASTERSPEC LICENSED BY DELTEK, INC. TO CATHEDRAL STONE PRODUCTS, 
INC. 

Liberty Seneca Renovations HISTORIC MASONRY 
CLEANING 

040310 - 4 

PART 2 - PRODUCTS 

2.1 PAINT REMOVERS 

A. Alkaline Paste Paint Remover: Manufacturer's standard alkaline paste or gel formulation for 
removing paint from masonry; containing no methylene chloride. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral 
Stone Products, Inc.; Light Duty Paint Remover or comparable product by one of the 
following: 
a. Diedrich Technologies, Inc.; a Hohmann & Barnard company. 
b. PROSOCO, Inc. 
c. . 

2.2 CLEANING MATERIALS 

A. Water: Potable. 

B. Hot Water: Water heated to a temperature of 140 to 160 deg F. 

C. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that 
contains detergents with chelating agents and is specifically formulated for cleaning masonry 
surfaces. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral 
Stone Products, Inc.; Light Duty Cleaner or comparable product by one of the following: 
a. Price Research, Ltd. 
b. PROSOCO, Inc. 

D. Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for 
removing mold, mildew, and other organic soiling from ordinary building materials, including 
polished stone, brick, aluminum, plastics, and wood. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral 
Stone Products, Inc.; Bio-Cleaner or comparable product by one of the following: 
a. American Building Restoration Products, Inc. 
b. Price Research, Ltd. 

E. Mild-Acid Cleaner: Manufacturer's standard mild-acid cleaner based on phosphoric, oxalic, or 
citric acid; but not containing muriatic (hydrochloric), hydrofluoric, or sulfuric acid; or 
ammonium bifluoride or chlorine bleaches. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral 
Stone Products, Inc.; Heavy Duty Cleaner or comparable product by one of the 
following: 
a. American Building Restoration Products, Inc. 
b. Diedrich Technologies, Inc.; a Hohmann & Barnard company. 
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F. Acidic Cleaner: Manufacturer's standard acidic masonry cleaner composed of hydrofluoric acid 
or ammonium bifluoride blended with other acids, detergents, wetting agents, and inhibitors. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. American Building Restoration Products, Inc. 
b. Diedrich Technologies, Inc.; a Hohmann & Barnard company. 
c. Dumond Chemicals, Inc. 
d. EaCo Chem, Inc. 
e. Hydroclean; Hydrochemical Techniques, Inc. 
f. Price Research, Ltd. 
g. PROSOCO, Inc. 

G. One-Part Limestone Acidic Cleaner: Manufacturer's standard one-part acidic formulation for 
cleaning limestone. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral 
Stone Products, Inc.; Light Duty Cleaner or comparable product by one of the following: 
a. American Building Restoration Products, Inc. 
b. PROSOCO, Inc. 

2.3 ACCESSORY MATERIALS 

A. Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable 
masking material for protecting glass, metal, glazed masonry, and polished stone surfaces from 
damaging effects of acidic and alkaline masonry cleaners. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. American Building Restoration Products, Inc. 
b. Price Research, Ltd. 
c. PROSOCO, Inc. 

B. Other Products: Select materials and methods of use based on the following, subject to approval 
of a mockup: 

1. Previous effectiveness in performing the work involved. 
2. Minimal possibility of damaging exposed surfaces. 
3. Consistency of each application. 
4. Uniformity of the resulting overall appearance. 
5. Do not use products or tools that could do the following: 

a. Remove, alter, or harm the present condition or future preservation of existing 
surfaces, including surrounding surfaces not in contract. 

b. Leave residue on surfaces. 
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2.4 CHEMICAL-CLEANING SOLUTIONS 

A. Dilute chemical cleaners with water to produce solutions not exceeding concentration 
recommended in writing by chemical-cleaner manufacturer. 

B. Acidic Cleaner Solution for Brick : Dilute acidic cleaner with water to produce hydrofluoric 
acid content of 3 percent or less, but not greater than that recommended in writing by chemical-
cleaner manufacturer. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral 
Stone Products, Inc.; Light Duty Cleaner or comparable product by one of the following: 
a. Price Research, Ltd. 
b. PROSOCO, Inc. 

2. Stones: Use only on unpolished granite, unpolished dolomite marble, and siliceous 
sandstone. 

C. Acidic Cleaner Solution for Glazed Terra Cotta : Dilute acidic cleaner with water to 
concentration demonstrated by testing that does not etch or otherwise damage terra cotta 
surface, but not greater than that recommended in writing by chemical-cleaner manufacturer. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral 
Stone Products, Inc.; Heavy Duty Cleaner or comparable product by one of the 
following: 
a. American Building Restoration Products, Inc. 
b. Diedrich Technologies, Inc.; a Hohmann & Barnard company. 

2. Stones: Use only on polished granite and polished dolomite marble. 

PART 3 - EXECUTION 

3.1 HISTORIC TREATMENT SPECIALIST 

3.2 PROTECTION 

A. Remove  gutters and downspouts and associated hardware adjacent to immediate work area and 
store during masonry cleaning. Reinstall when masonry cleaning is complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.3 CLEANING MASONRY, GENERAL 

A. Have cleaning work performed only by qualified historic treatment specialist. 

B. Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed 
from 20 ft. away by Architect. 
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C. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width 
and from one end of each elevation to the other. Ensure that dirty residues and rinse water do 
not wash over dry, cleaned surfaces. 

D. Use only those cleaning methods indicated for each masonry material and location. 

1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner 
being used. 

2. Spray Equipment: Use spray equipment that provides controlled application at volume 
and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that 
cleaning methods do not damage masonry. 
a. Equip units with pressure gauges. 
b. For chemical-cleaner spray application, use low-pressure tank or chemical pump 

suitable for chemical cleaner indicated, equipped with nozzle having a cone-
shaped spray. 

c. For water-spray application, use fan-shaped spray that disperses water at an angle 
of 25 to 50 degrees. 

d. For high-pressure water-spray application, use fan-shaped spray that disperses 
water at an angle of at least 40 degrees. 

e. For heated water-spray application, use equipment capable of maintaining 
temperature between 140 and 160 deg F at flow rates indicated. 

f. For steam application, use steam generator capable of delivering live steam at 
nozzle. 

E. Perform each cleaning method in a manner that results in uniform coverage of all surfaces, 
including corners, moldings, and interstices, and that produces an even effect without streaking 
or damaging masonry surfaces. Keep wall wet below area being cleaned to prevent streaking 
from runoff. 

F. Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas 
that are noticeably different when viewed in accordance with "Cleaning Appearance Standard" 
Paragraph, so that cleaned surfaces blend smoothly into surrounding areas. 

G. Chemical-Cleaner Application Methods: Apply chemical cleaners to masonry surfaces in 
accordance with chemical-cleaner manufacturer's written instructions; use brush  or spray 
application.  Do not spray apply at pressures exceeding 50 psi . Do not allow chemicals to 
remain on surface for periods longer than those indicated or recommended in writing by 
manufacturer. 

H. Rinse off chemical residue and soil by working upward from bottom to top of each treated area 
at each stage or scaffold setting. Periodically during each rinse, test pH of rinse water running 
off of cleaned area to determine that chemical cleaner is completely removed. 

1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 
6.7 and 7.5. 

I. After cleaning is complete, remove protection no longer required. Remove tape and adhesive 
marks. 
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3.4 PRELIMINARY CLEANING 

A. Removing Plant Growth: Completely remove visible plant, moss, and shrub growth from 
masonry surfaces. Carefully remove plants, creepers, and vegetation by cutting at roots and 
allowing remaining growth to dry as long as possible before removal. Remove loose soil and 
plant debris from open masonry joints to whatever depth they occur. 

B. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that 
are resistant to planned cleaning methods. Extraneous substances include paint, caulking, 
asphalt, and tar. 

1. Carefully remove heavy accumulations of rigid materials from masonry surface with 
sharp chisel. Do not scratch or chip masonry surface. 

2. Remove paint with alkaline paint remover. 
a. Comply with requirements in "Paint Removal" Article. 
b. Repeat application up to two times if needed. 

3. Remove caulking by cutting out. Remove residue with suitable solvent or paint remover. 
Test in inconspicuous area. 

4. Remove asphalt and tar by scraping away excess. Remove residue with suitable solvent 
or paint remover. Test in inconspicuous area. 

3.5 PAINT REMOVAL  

A. Paint-Remover Application, General: Apply paint removers in accordance with paint-remover 
manufacturer's written instructions. Do not allow paint removers to remain on surface for 
periods longer than those indicated or recommended in writing by manufacturer. 

B. Paint Removal with Alkaline Paste Paint Remover: 

1. Remove loose and peeling paint using low-pressure water spray, scrapers, stiff brushes, 
or a combination of these. Let surface dry thoroughly. 

2. Apply paint remover to dry, painted surface with brushes. 
3. Allow paint remover to remain on surface for period recommended in writing by 

manufacturer or as determined by preconstruction testing. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint 

residue. Choice of water temperature depends on weather conditions. 
5. Repeat process if necessary to remove all paint. 
6. Apply acidic cleaner or manufacturer's recommended afterwash to surface, while surface 

is still wet, using low-pressure spray equipment or soft-fiber brush. Let cleaner or 
afterwash remain on surface as a neutralizing agent for period recommended in writing 
by chemical-cleaner or afterwash manufacturer. 

7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 

C. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover: 

1. Remove loose and peeling paint using low-pressure water spray, scrapers, stiff brushes, 
or a combination of these. Let surface dry thoroughly. 

2. Apply paint remover to dry, painted surface with trowel, spatula, or as recommended in 
writing by manufacturer. 
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3. Apply cover in accordance with manufacturer's written instructions. 
4. Allow paint remover to remain on surface for period recommended in writing by 

manufacturer or as determined by preconstruction testing. 
5. Scrape off paint and remover. 
6. Rinse with cold or hot water applied by low-pressure spray to remove chemicals and 

paint residue. 
7. Apply acidic cleaner or manufacturer's recommended afterwash to surface, while surface 

is still wet, using low-pressure spray equipment or soft-fiber brush. Let cleaner or 
afterwash remain on surface as a neutralizing agent for period recommended in writing 
by chemical-cleaner or afterwash manufacturer. 

8. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
9. For spots of remaining paint, apply alkaline paste paint remover in accordance with 

"Paint Removal with Alkaline Paste Paint Remover" Paragraph. 

3.6 CLEANING BRICKWORK  

A. Cold-Water Wash: Use cold water applied by low-pressure spray. 

B. Hot-Water Wash: Use hot water applied by low-pressure spray. 

C. Mold, Mildew, and Algae Removal: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply mold, mildew, and algae remover by brush or low-pressure spray. 
3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly 

dislodged and can be removed by rinsing. Use small brushes for mortar joints and 
crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequate 
fresh cleaner is used and that surface remains wet. 

4. Rinse with cold water applied by low -pressure spray to remove mold, mildew, and algae 
remover and soil. 

5. Repeat cleaning procedure where needed to produce cleaning effect established by 
mockup. 

D. Nonacidic Gel Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply 

quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner 
and dwell time is uniform throughout area being cleaned. 

3. Let cleaner remain on surface for period established by mockup. 
4. Remove bulk of gel cleaner. 
5. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
6. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

E. Nonacidic Liquid Chemical Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 
2. Apply cleaner to surface in one or two applications by brush or low-pressure spray. 
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3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

F. Mild-Acid Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to surface in one or two applications by brush or low-pressure spray. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

G. Acidic Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to surface in one or two applications by brush or low-pressure spray. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. Rinse 

until all foaming, if any, stops and suds disappear. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

3.7 CLEANING BROWNSTONE TERRA COTTA  

A. Cold-Water Wash: Use cold water applied by low-pressure spray. 

B. Hot-Water Wash: Use hot water applied by low -pressure spray. 

C. Mold, Mildew, and Algae Removal: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply mold, mildew, and algae remover by brush or low-pressure spray. 
3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly 

dislodged and can be removed by rinsing. Use small brushes for mortar joints and 
crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequate 
fresh cleaner is used and that surface remains wet. 

4. Rinse with cold water applied by low -pressure spray to remove mold, mildew, and algae 
remover and soil. 

5. Repeat cleaning procedure where needed to produce cleaning effect established by 
mockup. 

D. Nonacidic Gel Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply 

quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner 
and dwell time is uniform throughout area being cleaned. 
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3. Let cleaner remain on surface for period established by mockup. 
4. Remove bulk of gel cleaner. 
5. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
6. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

E. Nonacidic Liquid Chemical Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 
2. Apply cleaner to surface in one or two applications by brush or low-pressure spray. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

F. Mild-Acid Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to masonry in one or two applications by brush or low-pressure spray. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

G. Acidic Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to surface in one or two applications by brush or low-pressure spray. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. Rinse 

until all foaming, if any, stops and suds disappear. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

3.8 CLEANING GLAZED TERRA COTTA  

A. Hot-Water Wash: Use hot water applied by low-pressure spray. 

B. Nonacidic Gel Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply 

quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner 
and dwell time is uniform throughout area being cleaned. 

3. Let cleaner remain on surface for period established by mockup. 
4. Remove bulk of gel cleaner. 
5. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
6. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 
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C. Nonacidic Liquid Chemical Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 
2. Apply cleaner to terra cotta in one or two applications. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

D. Mild-Acid Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to terra cotta in one or two applications. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

3.9 CLEANING UNPOLISHED STONEWORK  

A. Cold-Water Wash: Use cold water applied by low -pressure spray. 

B. Hot-Water Wash: Use hot water applied by low-pressure spray. 

C. Mold, Mildew, and Algae Removal: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply mold, mildew, and algae remover by brush or low-pressure spray. 
3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly 

dislodged and can be removed by rinsing. Use small brushes for mortar joints and 
crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequate 
fresh cleaner is used and that surface remains wet. 

4. Rinse with cold water applied by low -pressure spray to remove mold, mildew, and algae 
remover and soil. 

5. Repeat cleaning procedure where needed to produce cleaning effect established by 
mockup. 

D. Nonacidic Gel Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply 

quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner 
and dwell time is uniform throughout area being cleaned. 

3. Let cleaner remain on surface for period established by mockup. 
4. Remove bulk of gel cleaner. 
5. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
6. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 
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E. Nonacidic Liquid Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to surface in one or two applications by brush or low-pressure spray. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

F. Mild-Acid Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to surface in one or two applications by brush or low-pressure spray. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

G. Acidic Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to surface in one or two applications by brush or low-pressure spray. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. Rinse 

until all foaming, if any, stops and suds disappear. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

H. One-Part Limestone Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to surface by brush or low-pressure spray. 
3. Let cleaner remain on surface for period established by mockup. 
4. Immediately repeat application of one-part limestone cleaner as indicated above over the 

same area. 
5. Rinse with cold water applied by medium-pressure spray to remove chemicals and soil. 

3.10 CLEANING POLISHED STONEWORK  

A. Cold-Water Wash: Use cold water applied by low-pressure spray. 

B. Hot-Water Wash: Use hot water applied by low-pressure spray. 

C. Mold, Mildew, and Algae Removal: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply mold, mildew, and algae remover by brush or low-pressure spray. 
3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly 

dislodged and can be removed by rinsing. Use small brushes for mortar joints and 
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crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequate 
fresh cleaner is used and that surface remains wet. 

4. Rinse with cold water applied by low -pressure spray to remove mold, mildew, and algae 
remover and soil. 

5. Repeat cleaning procedure where needed to produce cleaning effect established by 
mockup. 

D. Nonacidic Gel Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply 

quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner 
and dwell time is uniform throughout area being cleaned. 

3. Let cleaner remain on surface for period established by mockup. 
4. Remove bulk of gel cleaner. 
5. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
6. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

E. Nonacidic Liquid Chemical Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 
2. Apply cleaner to surface in one or two applications by brush or low-pressure spray. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

F. Mild-Acid Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to surface in one or two applications by brush or low-pressure spray. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure where needed to produce cleaning effect established by 

mockup. 

3.11 FINAL CLEANING 

A. Clean adjacent nonmasonry surfaces of spillage and debris. Use detergent and soft brushes or 
cloths. 

B. Remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts. 

C. Remove masking materials, leaving no residues that could trap dirt. 
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3.12 FIELD QUALITY CONTROL 

A. Architect's Project Representatives: Architect will assign Project representatives to help carry 
out Architect's responsibilities at the site, including observing progress and quality of portion of 
the Work completed. Allow Architect's Project representatives use of lift devices and 
scaffolding, as needed, to observe progress and quality of portion of the Work completed. 

B. Notify inspectors and Architect's Project representatives in advance of times when lift devices 
and scaffolding will be relocated. Do not relocate lift devices and scaffolding until inspectors 
and Architect's Project representatives have had reasonable opportunity to make inspections and 
observations of work areas at lift device or scaffold location. 

C. Manufacturer's Field Service: Engage  paint-remover manufacturer's and chemical-cleaner 
manufacturer's factory-authorized service representatives for consultation and Project-site 
inspection , to perform preconstruction product testing, and provide on-site assistance when 
requested by Architect. Have  paint-remover manufacturer's and chemical-cleaner 
manufacturer's factory-authorized service representatives visit Project site not less than once to 
observe progress and quality of the Work. 

END OF SECTION 040310 



Liberty Seneca Renovations SECTION 040326 - HISTORIC 
TERRA COTTA UNIT 
MASONRY REPAIR 

 

PRODUCT MASTERSPEC LICENSED BY DELTEK, INC. TO CATHEDRAL STONE PRODUCTS, 
INC. 

Liberty Seneca Renovations HISTORIC TERRA COTTA 
UNIT MASONRY REPAIR 

040326 - 1 

SECTION 040326 - HISTORIC TERRA COTTA UNIT MASONRY REPAIR 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment work consisting of repairing historic terra cotta masonry as 
follows: 

1. Repairing unit masonry. 
2. Removing abandoned anchors. 
3. Painting steel uncovered during the work. 
4. Reanchoring veneers. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

2. Section 024296 "Historic Removal and Dismantling" for historic removal and 
dismantling work. 

3. Section 076200 "Sheet Metal Flashing and Trim" for metal flashing installed in or on 
repaired masonry. 

1.2 ALLOWANCES 

A. Allowances for historic masonry repair are specified in Section 012100 "Allowances." 

1. Perform historic masonry repair work under quantity allowances and only as authorized. 
Authorized work includes  work required by Drawings and the Specifications and work 
as directed in writing by Architect. 

2. Notify Architect weekly of extent of work performed that is attributable to quantity 
allowances. 

3. Perform work that exceeds quantity allowances only as authorized by Change Orders. 

B. Abandoned anchor removal is part of . 

C. Terra cotta removal and replacement is part of terra cotta removal and replacement allowance. 

D. Reanchoring veneers is part of veneer reanchoring allowance. 

E. Patching terra cotta units is part of masonry patching allowance. 

F. Glaze repair is part of masonry patching allowance. 
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1.3 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1. Unit prices apply to authorized work covered by quantity allowances . 
2. Unit prices apply to additions to and deletions from Work as authorized by Change 

Orders. 

1.4 DEFINITIONS 

A. Low-Pressure Spray: 

1. Pressure: 100 to 400 psi. 
2. Flow Rate: 4 to 6 gpm. 

B. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from 
pointing mortar installed after masonry is set in place. 

C. Saturation Coefficient: Ratio of the weight of water absorbed during immersion in cold water to 
weight absorbed during immersion in boiling water; used as an indication of resistance of terra 
cotta units to freezing and thawing. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site . 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry 
historic treatment and repair. 

2. Review methods and procedures related to repairing historic terra cotta masonry, 
including, but not limited to, the following: 
a. Historic treatment specialist's personnel, equipment, and facilities needed to make 

progress and avoid delays. 
b. Materials, material application, sequencing, tolerances, and required clearances. 
c. Quality-control program. 
d. Fire-protection plan. 
e. Terra cotta historic treatment program. 
f. Coordination with building occupants. 

1.6 SEQUENCING AND SCHEDULING 

A. Work Sequence: Perform masonry historic treatment work in the following sequence, which 
includes work specified in this and other Sections: 

1. Remove plant growth. 
2. Inspect masonry for open mortar joints and permanently or temporarily point them before 

cleaning to prevent intrusion of water and other cleaning materials into the wall. 
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3. Remove paint. 
4. Clean masonry. 
5. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent 

to masonry repairs along joints. 
6. Repair terra cotta masonry, including replacing existing masonry with new masonry 

materials. If required, repair backup masonry. 
7. Rake out mortar from joints to be repointed. 
8. Point mortar and sealant joints. 
9. After repairs and repointing have been completed and cured, perform a final cleaning to 

remove residues from this work. 
10. Where water repellents are to be used on or near masonry work, delay application of 

these chemicals until after pointing and cleaning. 

B. As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in terra 
cotta units in accordance with "Terra Cotta Patching" Article. Patch holes in mortar joints in 
accordance with Section 040327 "Historic Terra Cotta Unit Masonry Repointing." 

1.7 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

2. Include recommendations for product application and use. 
3. Include test data substantiating that products comply with requirements. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and locations of masonry repair work on the structure. 
2. Show full-size patterns with complete dimensions for new terra cotta units and their 

jointing, showing relationship of existing units to new units. 
3. Indicate setting number of each new terra cotta unit and its location on the structure in 

annotated plans and elevations. 
4. Show provisions for expansion joints or other sealant joints. 
5. Show provisions for flashing, lighting fixtures, conduits, and weep holes as required. 
6. Show replacement and repair anchors. Include details of anchors within individual terra 

cotta units, with locations of anchors and dimensions of holes and recesses in units 
required for anchors. 

7. Show locations of scaffolding and points of scaffolding in contact with masonry. Include 
details of each point of contact or anchorage. 

C. Samples for Initial Selection: For the following: 

1. Include similar Samples of accessories involving color selection. 

D. Samples for Verification: For the following: 
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1. Each type of terra cotta composition and color to be used for replacing existing units. 
Include sets of Samples to show the full range of color and texture to be expected. 
a. Patterns for Terra Cotta: Before manufacturing terra cotta units, submit the actual 

patterns from which molds will be made for casting new units. Package and ship to 
prevent loss or damage, or make patterns available for inspection by Architect at 
fabrication plant. 

b. Terra Cotta Units: Provide one of each shape, color, and texture of unit, suitable 
and ready for installation. 

2. Each type of patching compound in the form of briquettes, at least 3 inches long by 1-1/2 
inches wide. Document each Sample with manufacturer and stock number or other 
information necessary to order additional material. 

3. Each color of terra cotta glaze replacement applied to briquettes, at least 3 inches long by 
1-1/2 inches wide. Document each Sample with manufacturer and stock number or other 
information necessary to order additional material. 

4. Accessories: Each type of anchor, accessory, and miscellaneous support. 

1.8 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For historic treatment specialist . 

B. Quality-control program. 

C. Terra cotta historic treatment program. 

1.9 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic terra cotta repair specialist. 
Experience installing standard unit masonry is insufficient experience for masonry historic 
treatment work. 

1. Historic Treatment Worker Qualifications: When terra cotta units are being patched, 
assign at least one worker per crew who is trained and certified by manufacturer of 
patching compound to apply its products . 

B. Terra Cotta Manufacturer Qualifications: A firm regularly engaged in manufacturing custom 
architectural terra cotta units for building restoration purposes, of same type and of similar size, 
complexity, and tolerances as those required for the Work. 

C. Quality-Control Program: Prepare a written quality-control program for this Project to 
systematically demonstrate the ability of personnel to properly follow methods and use 
materials and tools without damaging masonry. Include provisions for supervising worker 
performance and preventing damage. 

D. Terra Cotta Historic Treatment Program: Prepare a written, detailed description of materials, 
methods, equipment, and sequence of operations to be used for each phase of historic treatment 
work, including protection of surrounding materials and Project site. 
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1. Include methods for keeping exposed mortar damp during curing period. 
2. If materials and methods other than those indicated are proposed for any phase of historic 

treatment work, add to the quality-control program a written description of such materials 
and methods, including evidence of successful use on comparable projects, and 
demonstrations to show their effectiveness for this Project. 

E. Mockups: Prepare mockups of historic treatment to demonstrate aesthetic effects and to set 
quality standards for materials and execution and for fabrication and installation. 

1. Terra Cotta Repair: Prepare sample areas for each type of terra cotta material and 
assembly indicated to have repair work performed. If not otherwise indicated, size each 
mockup not smaller than two adjacent whole units or approximately 48 inches in least 
dimension. Construct sample areas in locations in existing walls where directed by 
Architect unless otherwise indicated. Demonstrate quality of materials, workmanship, 
and blending with existing work. Include the following as a minimum: 
a. Replacement: contractor to determine no. of terra cotta units replaced. 
b. Reanchoring Veneers: Install three masonry repair anchors in mockup wall 

assembly of each anchor type required. 
c. Patching: Three small holes at least 1 inch in diameter for each type of terra cotta 

indicated to be patched, so as to leave no evidence of repair. 
2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver terra cotta units to Project site strapped together in suitable packs or pallets or in heavy-
duty cartons and protected against impact and chipping. 

B. Deliver each piece of terra cotta with code mark or setting number on unexposed face, 
corresponding to Shop Drawings, using nonstaining paint. 

C. Deliver packaged materials to Project site in manufacturer's original and unopened containers, 
labeled with manufacturer's name and type of products. 

D. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 

E. Handle terra cotta units to prevent overstressing, chipping, defacement, and other damage. 

1.11 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit repair work to be performed in accordance with product manufacturers' 
written instructions and specified requirements. 
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B. Temperature Limits: Repair terra cotta masonry only when air temperature is between 40 and 90 
deg F and is predicted to remain so for at least seven days after completion of the Work unless 
otherwise indicated. 

C. Cold-Weather Requirements: Comply with the following procedures for masonry repair unless 
otherwise indicated: 

1. When air temperature is below 40 deg F, heat mortar ingredients, masonry repair 
materials, and existing masonry walls to produce temperatures between 40 and 120 
deg F. 

2. When mean daily air temperature is below 40 deg F, provide enclosure and heat to 
maintain temperatures above 32 deg F within the enclosure for seven days after repair. 

D. Hot-Weather Requirements: Protect masonry repairs when temperature and humidity conditions 
produce excessive evaporation of water from mortar and repair materials. Provide artificial 
shade and wind breaks, and use cooled materials as required to minimize evaporation. Do not 
apply mortar to substrates with temperatures of 90 deg F and above unless otherwise indicated. 

E. For manufactured repair materials, perform work within the environmental limits set by each 
manufacturer. 

1.12 TERRA COTTA MOLDS 

A. On completion of the manufacturing of units, deliver one unused mold of each shape and size of 
unit delivered to Project site. Deliver to a location and at a time determined by Owner, to 
become property of Owner. 

B. Have molds delivered carefully packed; protected from dirt, moisture, and breakage; so as to 
arrive in usable, undamaged condition and enable long-term storage and possible future use. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Source Limitations: Obtain each type of material for repairing historic masonry (terra cotta, 
cement, sand, etc.) from single source with resources to provide materials of consistent quality 
in appearance and physical properties. 

2.2 OWNER-FURNISHED MATERIAL 

A. Terra cotta molds from previous repair work. Return to Owner after acceptance of terra cotta 
repair work. 
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2.3 MASONRY MATERIALS 

A. Glazed Terra Cotta: New terra cotta units that match existing terra cotta units in physical 
properties, color, gloss, surface texture, thickness, profile, dimensions, and composition of 
surface glaze. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Boston Valley Terra Cotta. 
b. Gladding, McBean; a Division of PABCO. 
c.  

2. Terra Cotta Units Matching Existing: Units with tested physical properties as listed 
below: 
a. Physical Properties: In accordance with ASTM C67 and as follows: 

1) Compressive Strength: . 
2) 24-Hour Cold-Water Submersion Absorption: . 
3) Five-Hour Boil Absorption: . 
4) Saturation Coefficient: . 
5) Initial Rate of Absorption: . 

3. Tolerances as Fabricated: In accordance with tolerance requirements in ASTM C212, 
Type FTX . 

4. Date Identification: Emboss in the clay body on a concealed, interior surface of each unit 
in easily read 1/2-inch- high characters, "MADE ." Manufacturer's name may also be 
embossed. 

B. Brownstone Terra Cotta: New, unglazed  or translucent, slip-glazed, through-body colored, 
brownstone terra cotta units that match existing terra cotta units in physical properties, colors, 
color variation within units, surface texture, unit profile, and dimensions. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Boston Valley Terra Cotta. 
b.  

2. Brownstone Terra Cotta Units Matching Existing: Units with tested physical properties as 
listed below: 
a. Physical Properties: In accordance with ASTM C67 and as follows: 

1) Compressive Strength: . 
2) 24-Hour Cold-Water Submersion Absorption: . 
3) Five-Hour Boil Absorption: . 
4) Saturation Coefficient: . 
5) Initial Rate of Absorption: . 

3. Tolerances as Fabricated: In accordance with tolerance requirements in ASTM C212, 
Type FTX . 

4. For existing terra cotta that exhibits a range of colors or color variation within units, 
provide terra cotta that proportionally matches that range and variation rather than terra 
cotta that matches an individual color within that range. 
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5. Date Identification: Emboss in the clay body on a concealed, interior surface of each unit 
in easily read 1/2-inch- high characters, "MADE ." Manufacturer's name may also be 
embossed. 

C. Building Brick: Brick having same vertical dimension as existing backup brick, in accordance 
with ASTM C62 , Grade SW, MW, or NW. and Section 040322 "Historic Brick Unit Masonry 
Repair." 

2.4 MORTAR MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or Type II; white  or gray or both where 
required for color matching of mortar. 

1. Provide cement containing not more than 0.60 percent total alkali when tested in 
accordance with ASTM C114. 

B. Mortar Sand: ASTM C144 unless otherwise indicated. 

C. Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a 
record of satisfactory performance in masonry mortars. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Lanxess 
Corporation; Bayferrox Iron Oxide Pigments or comparable product by one of the 
following: 
a. Davis Colors. 
b.  

D. Water: ASTM C270, potable. 

2.5 MANUFACTURED REPAIR MATERIALS 

A. Terra Cotta Patching Compound: Factory-mixed cementitious product that is custom 
manufactured for patching terra cotta masonry. 

1. Products: Subject to compliance with requirements, provide Cathedral Stone Products, 
Inc.; Jahn Terra Cotta & Brick (M100) Repair Mortar. 

2. Use formulation that is vapor and water permeable (equal to or more than the terra cotta 
unit), exhibits low shrinkage, has lower modulus of elasticity than the terra cotta units 
being repaired, and develops high bond strength to all types of masonry. 

3. Use formulation having working qualities and retardation control to permit forming and 
sculpturing where necessary. 

4. Formulate patching compound used for patching terra cotta in colors and textures to 
match each unit being patched. Provide sufficient number of colors to enable matching 
the color, texture, and variation of each unit. 
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B. Terra Cotta Glaze Replacement: High-solids, nonyellowing, fade-resistant, waterborne 
potassium silicate intended for exterior use as terra cotta glaze replacement. Product shall be 
custom mixed by manufacturer to match color and gloss of existing terra cotta glaze. 

1. Products: Subject to compliance with requirements, provide Cathedral Stone Products, 
Inc.; Terra Cotta Glaze. 

2.6 ACCESSORY MATERIALS 

A. Terra Cotta Anchors: Type and size indicated or, if not indicated, to match existing, formed 
metal anchors in size and type. Fabricate anchors from Type 304 stainless steel. 

B. Masonry Repair Anchors, Expansion Type: Mechanical fasteners designed for masonry veneer 
stabilization consisting of 1/4-inch- diameter, Type 304 stainless steel rod with brass expanding 
shells at each end and water-shedding washer in the middle. Expanding shells shall be designed 
to provide positive mechanical anchorage to veneer on one end and backup masonry on the 
other. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Dur-O-Wal; a Hohmann & Barnard company. 
b. Hohmann & Barnard, Inc. 
c. Heckman Building Products. 
d.  

C. Masonry Repair Anchors, Spiral Type: Driven-in, Type 304 stainless steel spiral rods designed 
to be installed in drilled holes and relying on screw effect rather than adhesive to secure them to 
backup and veneer. Anchors are flexible in plane of veneer but rigid perpendicular to it. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Dur-O-Wal; a Hohmann & Barnard company. 
b. Hohmann & Barnard, Inc. 
c.  

D. Masonry Repair Anchors, Expanding Grout Sleeve Type: Fabric sleeve system with Type 304 
stainless steel tube through which system manufacturer's grout is pumped to expand the sleeve, 
fill cavities within wall, and bond mechanically and chemically with interior of wall 
construction; and complete with other devices required for installation. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. CINTEC America Inc. 
b.  

E. Setting Buttons and Shims: Resilient plastic, nonstaining to masonry, sized to suit joint 
thicknesses and bed depths of terra cotta units, less the required depth of pointing materials 
unless removed before pointing. 
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F. Masking Tape: Nonstaining, nonabsorbent material; compatible with mortar, joint primers, 
sealants, and surfaces adjacent to joints; and that easily comes off entirely, including adhesive. 

G. Antirust Coating: Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd 
primer in accordance with MPI #23 (surface-tolerant, anticorrosive metal primer) or SSPC-
Paint 20 or SSPC-Paint 29 zinc-rich coating . 

1. Surface Preparation: Use coating requiring no better than SSPC-SP 2, "Hand Tool 
Cleaning," [or] SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning," surface 
preparation in accordance with manufacturer's literature or certified statement. 

2. VOC Limit: Use coating with a VOC content of 400  g/L or less. 

H. Other Products: Select materials and methods of use based on the following, subject to approval 
of a mockup: 

1. Previous effectiveness in performing work involved. 
2. Minimal possibility of damaging exposed surfaces. 
3. Consistency of each application. 
4. Uniformity of the resulting overall appearance. 
5. Do not use products or tools that could do the following: 

a. Remove, alter, or harm the present condition or future preservation of existing 
surfaces, including surrounding surfaces not in Contract. 

b. Leave residue on surfaces. 

PART 3 - EXECUTION 

3.1 HISTORIC TREATMENT SPECIALIST 

3.2 PROTECTION 

A. Prevent mortar from staining face of surrounding masonry and other surfaces. 

1. Cover sills, ledges, and other projecting items to protect them from mortar droppings. 
2. Keep wall area wet below rebuilding and repair work to discourage mortar from 

adhering. 
3. Immediately remove mortar splatters in contact with exposed masonry and other surfaces. 

B. Remove  gutters and downspouts and associated hardware adjacent to immediate work area, and 
store during masonry repair work. Reinstall when repairs are complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.3 MASONRY REPAIR, GENERAL 

A. Have repair work performed only by qualified historic treatment specialist. 
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B. Repair Appearance Standard: Repaired surfaces are to have a uniform appearance as viewed 
from 20 ft. away by Architect. 

3.4 ABANDONED ANCHOR REMOVAL  

A. Remove abandoned anchors, brackets, wood nailers, and other extraneous items no longer in 
use unless indicated to remain . 

1. Remove items carefully to avoid spalling or cracking masonry. 
2. Notify Architect before proceeding if an item cannot be removed without damaging 

surrounding masonry. Do the following where directed: 
a. Cut or grind off item approximately 3/4 inch beneath surface, and core drill a 

recess of same depth in surrounding masonry as close around item as practicable. 
b. Immediately paint exposed end of item with two coats of antirust coating, 

following coating manufacturer's written instructions and without exceeding 
manufacturer's recommended dry film thickness per coat. Keep paint off sides of 
recess. 

3. Patch the hole where each item was removed unless directed to remove and replace the 
terra cotta unit. 

3.5 TERRA COTTA REMOVAL AND REPLACEMENT  

A. At locations indicated, remove terra cotta units that are damaged, spalled, or deteriorated. 
Carefully remove entire units from joint to joint, without damaging surrounding masonry, in a 
manner that permits replacement with full-size units. 

B. Support and protect remaining masonry that was supported by removed units. 

C. Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged 
condition.  Coordinate with new flashing, reinforcement, and lintels, which are specified in 
other Sections. 

D. Notify Architect of unforeseen detrimental conditions, including voids, cracks, bulges, loose 
masonry units in existing backup, rotted wood, rusted metal, and other deteriorated items. 

E. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for terra cotta replacement. 

F. Install replacement units into bonding and coursing pattern of existing units. 

1. Do not cut or grind glazed terra cotta. 
2. If minor cutting of replacement brownstone terra cotta is required, use a motor-driven 

grinder or saw designed to cut masonry with clean, sharp, unchipped edges. Do not cut or 
grind more than 1/8 inch along any edge. 

3. Maintain joint width for replacement units to match existing joints. 
4. Use setting buttons or shims to set units accurately spaced with uniform joints. 
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G. Set replacement units in a full bed of rebuilding (setting) mortar. Replace existing, formed metal 
anchors with new terra cotta anchors of size and type indicated matching existing configuration. 

1. Embed anchors in mortar, and fill voids behind units with mortar. 
2. Tool exposed mortar joints in repaired areas to match joints of surrounding existing terra 

cotta. 
3. Rake out mortar used for setting terra cotta before mortar sets in accordance with 

Section 040327 "Historic Terra Cotta Unit Masonry Repointing." Point at same time as 
repointing of surrounding area. 

4. When mortar is hard enough to support units, remove shims and other devices interfering 
with pointing of joints. 

H. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

1. Hairline cracking within the mortar or mortar separation at edge of a joint is 
unacceptable. Completely remove such mortar and repoint. 

3.6 BACKUP MASONRY REMOVAL AND REPLACEMENT  

A. Where backup masonry is fractured or unstable and at locations indicated, remove mortar and 
masonry units that are broken or deteriorated and rebuild with whole, new brick or whole 
salvaged backup masonry units. Carefully remove entire units from joint to joint, without 
damaging surrounding masonry, in a manner that permits replacement with full-size units. 

B. Perform backup masonry removal and replacement in accordance with requirements in 
Section 040322 "Historic Brick Unit Masonry Repair." 

C. Support and protect remaining masonry that surrounds removal area. 

D. Maintain flashing, reinforcement, anchors, lintels, and adjoining construction in an undamaged 
condition.  Coordinate with new flashing, reinforcement, and lintels, which are specified in 
other Sections. 

E. Notify Architect of unforeseen detrimental conditions, including voids, cracks, bulges, loose 
masonry units beyond the removal area, rotted wood, rusted metal, and other deteriorated items. 

F. Remove in an undamaged condition as many whole bricks as possible. 

1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, 
brushes, and water. 

2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents. 
3. Store brick for reuse. Store off ground, on skids, and protected from weather. 
4. Deliver cleaned brick not required for reuse to Owner unless otherwise indicated. 

G. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for brick replacement. 
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H. Replace removed damaged brick with salvaged backup brick in good condition, where possible, 
or with new building brick matching existing backup brick. Do not use broken units unless they 
can be cut to usable size. 

I. Install replacement brick into bonding and coursing pattern of existing brick. If cutting is 
required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges. 

J. Lay replacement brick with rebuilding (setting) mortar and with completely filled bed, head, 
and collar joints. Butter ends with sufficient mortar to fill head joints and shove into place. Wet 
both replacement and surrounding bricks that have ASTM C67 initial rates of absorption 
(suction) of more than 30 g/30 sq. in. per min. Use wetting methods that ensure that units are 
nearly saturated but surface is dry when laid. 

K. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

1. Hairline cracking within the mortar or mortar separation at edge of a joint is 
unacceptable. Completely remove such mortar and repoint. 

3.7 REANCHORING VENEERS  

A. Install masonry repair anchors in horizontal mortar joints and in accordance with manufacturer's 
written instructions. Space anchors not more than 16 inches o.c. vertically and 24 inches o.c. 
horizontally apart unless otherwise indicated. Install at locations to avoid penetrating flashing. 

B. Recess anchors 5/8 inch or more from surface of mortar joint, and fill recess with pointing 
mortar in accordance with Section 040327 "Historic Terra Cotta Unit Masonry Repointing." 

3.8 PAINTING STEEL UNCOVERED DURING THE WORK  

A. Notify Architect if steel is exposed during masonry removal. Where Architect determines that 
steel is structural, or for other reasons cannot be totally removed, prepare and paint it as follows: 

1. Surface Preparation: Remove paint, rust, and other contaminants in accordance with 
SSPC-SP 2, "Hand Tool Cleaning," or SSPC-SP 6/NACE No. 3, "Commercial Blast 
Cleaning," as applicable to comply with paint manufacturer's recommended preparation. 

2. Antirust Coating: Immediately paint exposed steel with two coats of antirust coating, 
following coating manufacturer's written instructions and without exceeding 
manufacturer's recommended rate of application (dry film thickness per coat). 

B. If on inspection and rust removal, the thickness of a steel member is found to be reduced from 
rust by more than 1/16 inch , notify Architect before proceeding. 

3.9 TERRA COTTA PATCHING  

A. Patch the following terra cotta units unless another type of repair or replacement is indicated: 
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1. Units indicated to be patched. 
2. Units with holes. 
3. Units with chipped edges or corners.  Patch chipped edges or corners measuring more 

than 3/4 inch in least dimension. 
4. Units with small areas of deep deterioration.  Patch deep deteriorations measuring more 

than 3/4 inch in least dimension and more than 1/4 inch deep. 

B. Remove and replace existing patches unless otherwise indicated or approved by Architect. 

C. Patching Terra Cotta: 

1. Remove deteriorated material as determined by sounding gently with a small hammer. 
Carefully remove additional material so patch does not have feathered edges but has 
square or slightly undercut edges on area to be patched and is at least 1/4 inch thick, but 
not less than recommended in writing by patching compound manufacturer. 

2. Mask adjacent mortar joint or rake out for repointing if patch extends to edge of unit. 
3. Mix patching compound in individual batches to match each unit being patched. 

Combine one or more colors of patching compound, as needed, to produce exact match. 
4. Rinse surface to be patched and leave damp, but without standing water. 
5. Brush-coat surfaces with slurry coat of patching compound in accordance with 

manufacturer's written instructions. 
6. Place patching compound in layers as recommended in writing by patching compound 

manufacturer, but not less than 1/4 inch or more than 2 inches thick. Roughen surface of 
each layer by using a dry brush to provide a key for next layer. 

7. Do not apply patching compound over mortar joints. If patching compound bridges 
mortar joints, cut out joints after patching compound hardens. 

8. Trowel, scrape, or carve surface of patch to match texture, details, and surrounding 
surface plane or contour of the unit. Shape and finish surface before or after curing, as 
determined by testing, to best match existing terra cotta. 

9. Keep each layer damp for 72 hours or until patching compound has set. 
10. After a minimum of 72 hours, apply potassium silicate terra cotta glaze replacement in 

accordance with manufacturer's written instructions. Apply two or more coats, as needed, 
to match glaze of adjacent terra cotta units. 

3.10 TERRA COTTA GLAZE REPAIR  

A. Repair the glaze on the following terra cotta units that are otherwise sound unless another type 
of repair or replacement is indicated: 

1. Units indicated to have glaze repaired. 
2. Units with abraded or chipped glaze. 
3. Units with spots or areas of shallow deterioration, apply paint coating up to 1/16 inch 

deep. 

B. Remove and replace discolored or mismatched glaze repairs unless otherwise indicated or 
approved by Architect. 
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C. Application: After other repairs have cured, apply terra cotta glaze replacement in accordance 
with manufacturer's written instructions. Apply two or more coats, as needed, to match glaze of 
adjacent terra cotta units. Do not apply glaze to joint surfaces between units or within joints that 
will be mortared or sealed. 

3.11 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by 
low-pressure spray. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

B. Clean adjacent nonmasonry surfaces. Use detergent and soft brushes or cloths. 

C. Clean mortar and debris from roof; remove debris from gutters and downspouts. Rinse off roof 
and flush gutters and downspouts. 

D. Remove masking materials, leaving no residues that could trap dirt. 

3.12 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage qualified independent testing agencies to perform tests and 
inspections. Allow inspectors use of lift devices and scaffolding, as needed, to perform 
inspections. 

B. Architect's Project Representatives: Architect will assign Project representatives to help carry 
out Architect's responsibilities at the site, including observing progress and quality of portion of 
the Work completed. Allow Architect's Project representatives use of lift devices and 
scaffolding, as needed, to observe progress and quality of portion of the Work completed. 

C. Notify testing agency Architect's Project representatives in advance of times when lift devices 
and scaffolding will be relocated. Do not relocate lift devices and scaffolding until inspectors 
and Architect's Project representatives have had reasonable opportunity to make inspections and 
observations of work areas at lift device or scaffold location. 

3.13 MASONRY-WASTE DISPOSAL 

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's 
property. 

B. Masonry Waste: Remove masonry waste and legally dispose of off Owner's property. 

END OF SECTION 040326 
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SECTION 04 25 16 – THIN BRICK MASONRY SYSTEM 
 

PART 1: GENERAL 

1.1 SUMMARY 

A. Section Includes: TABS Wall Systems Panel System and related materials.  

1. Thin Brick. 

 

1.2 SUBMITTALS 

A. Submit under provisions of Section 013300. 

B. Product Data: Manufacturer’s data sheets on each product to be used, including: 

 1. Preparation instructions and recommendations. 

 2. Storage and handling requirements and recommendations. 

 3. Installation methods. 

C. Shop Drawings 

1. Indicate masonry layout, patterns, color arrangement, perimeter conditions, shape 
requirements, junctions with dissimilar materials, connections, and other related 
components.  

2. Locate and detail expansion and control joints. 

D. Samples: Furnish not less than five (5) individual masonry units as samples, showing 
extreme variations in color and texture. 

 

1.3 QUALITY ASSURANCE 

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 unless modified by 
requirements in the Contract Documents.   

B. Comply with all applicable codes, regulations, and standards. Where provision of 
applicable codes, regulations, and standards conflict with requirements of this section the 
more demanding shall govern. 

C. Metal Panel 

1. Obtain materials from one manufacturer to ensure compatibility 

2. Manufacturer’s Qualifications 

a. A history of corporate experience with metal supported unit masonry panels. 
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b. Documented qualifications and capabilities that fully describe the ability to provide 
the required metal panel   system and technical support to the Owner. 

c. At least five (5) years thin brick metal system experience or TABS certified with a 
related masonry support system. 

3. Testing and reports shall be completed by an independent laboratory. 

a. Test reports for the panels shall be submitted to the Architect/Engineer for review. 

b. Metal panel shall meet or exceed the following performance standards: 

(1) ASTM E-297-99 SHEAR BOND STRENGTH TEST OF MASTIC 
(2) AFG -01 MASTIC 
(3) ASTM D 3-498 MASTIC 
(4) ASTM E-72 WINDLOAD TEST OF BUILDING PANELS 
(5) ASTM E-119-00 FIRE RESISTANCE TEST 
(6) ASTM-84-03 SURFACE BURN SPREAD & SMOKE DEVELOPMENT 
(7) ASTM B-117-03 1000 HOUR SALT SPRAY TEST 
(8) ASTM D1037-99 NAIL-HEAD PULL-THROUGH 
(9) ASTM E 2273-03 PER EG356-2006 WATER DRAINAGE 

(10) ICC-ES EG356 3.1.6 ACCELLERATED WEATHERING 
(11) ASTM E96-05 ICC-ES EG356 SECTION 3.1.3 WATER VAPOR 

TRANSMISSION 
(12) ASTM C1338-02 ICC-ES EG356 SECTION 3.1.1 FUNGI 

D. Installer Qualifications:  

1. Authorized TABS Wall Systems installer or proof of a minimum of five years 
experience with a related thin masonry support panel system. 

2. At least one supervisory journeyman who shall be present at all times during 
execution of work, who shall be thoroughly familiar with design requirement, type of 
materials being installed, reference standards and other requirements, and who shall 
direct all work performed at jobsite. 

E. Material Certificates: Prior to delivery site, submit to Architect/Engineer certificates 
indicating compliance with the applicable specifications for Thin Brick Grades, Types or 
Classes included in these specifications. 

 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in manufacturer’s unopened containers, identified with name, brand, 
type, and grade.  

B. Store products in manufacturer’s unopened packaging until ready for installation. 

C. Store TABS Wall Systems Panels and accessories off the ground, to prevent 
contamination by mud, dust or other materials likely to cause staining or other defects. 
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D. Protect materials from contamination, dampness, freezing, or overheating in accordance 
with manufacturer’s instructions. 

E. Store different types of materials separately. 

F. Mastic and mortar additive are to be stored above 32° Fahrenheit and below 86° 
Fahrenheit temperatures & no direct sun light. 

G. Store and dispose of solvent-based materials, and materials used with solvent-based 
materials, in accordance with requirements of local authorities having jurisdiction. 

 

1.5 PROJECT CONDITIONS 

A. Comply with requirements of referenced standards and recommendations of material 
manufacturers for environmental conditions before, during, and after installation. 

B. Protection of Work: 

1. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results. Do not install products under 
environmental conditions outside manufacturer’s absolute limits. 

2. Stain Prevention: 

a. Prevent adhesive, and mortar from staining the face of masonry. 
b. Remove immediately grout or mortar in contact with face of such masonry. 
c. To avoid smearing of adhesive on the face of masonry. Allow adhesive on face of 

installed masonry to set before trying to remove. 
d. Protect all sills, ledges and projections from droppings of adhesive or mortar. 
e. Protect the wall from rain-splashed mud and mortar splatter. 
f. Turn scaffold boards closest to the wall on edge when work is not in progress to 

prevent rain from splashing mortar and dirt onto masonry. 
 

C. Cold Weather Requirements: 

1. Do not use frozen materials or materials mixed or coated with ice or frost. 

2. Do not build on frozen substrates. 

3. Remove and replace unit masonry damaged by frost or by freezing conditions. 

4. Comply with cold-weather construction requirements contained in TMS 602/ACI 
530.1/ASCE 

5. Comply with TABS adhesive application and temperature requirements as stated in 
the TABS installation manual. 

D. Hot Weather Requirements: 

1. Comply with hot-weather construction requirements contained in TMS 602/ACI 
530.1/ASCE  

2. Protect mortar from uneven and excessive evaporation. 
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a. The face of the installed thin brick may be dampened with water prior mortar 
installation to reduce the absorption of moisture from the mortar joint and increase 
bond 

b. Veneer may be fogged with water to allow the mortar enough time to set. Apply 
only enough moisture to consistently dampen the wall without allowing water to run 
down the face. 

3. Comply with Tabs Wall Systems application and temperature requirements. 

4. Protect and shade panels from extended exposure direct sun. Excessive head gain 
can cause adhesive to flow. 

 

PART 2: PRODUCTS 

2.1.1 METAL MASONRY SUPPORT PANEL, GENERAL 

A. Metal Masonry Support Panel intended for the interior or exterior structural mechanical 
support of thin veneer on concrete, masonry, metal or frame construction. Structural 
grade 33 (.018) steel with G90 galvanized thermal set coating and stucco embossed 
texture with Tabs support & mortar locking ties. 

 

2.1.2 MANUFACTURERS 

A. Acceptable Manufacturer: TABS Wall Systems,   LLC located at: • 4515 Airwest Dr SE • 
Grand Rapids, MI 49512• 616-554-5400 • Web: www.tabswallsystems.com 

B. Substitutions: An approved equal. Material substitution to be approved by Architect and 
Construction Manager before award of contract. 

 

2.1.3 METAL MASONRY SUPPORT PANELS 

A. All Metal Panels for Thin Brick Support specified and shown on drawings shall be TABS 
Wall Panel as manufactured by the TABS Wall Systems Corporation. 

 

1. Flat Panels: 16-square foot (1.44 m2) masonry support panels for flat wall areas 48-
inch (1,219.2 mm) x 48-inch (1,219.2 mm) nominal (see below), shall have support 
spacing as follows (actual dimensions listed): 

Available Sizes: TABS lengths 5/16” (7.9375 mm), 9/16" (14.2875mm) 

a.   2-5/8 inch (66.675 mm) for Modular, standard, Norman, and other 2-1/4" (57.2mm) 
high units. TABS II panel size: 47 7/8" (1193.8 mm) x 48" (1,219.2 mm) • TABS IP 
panel size: 47 7/8" (1,193.8 mm) x 48" (1,219.2 mm) 

http://www.tabswallsystems.com/
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b.   2-5/8 inch (66.675 mm) for Modular, standard, Norman, and other 2-1/4" (57.2mm) 
high units .TABS II panel size: 23 7/8" (752/475 mm) x 48" (1,219.2mm) • TABS IP 
size: 23 7/8" (752.475mm) x 48" (1,219.2 mm) 

c.   12-inch (304.8 mm) for 11-5/8" (295.3 mm) high units. TABS II panel size: 47 7/8" 
(1,193.8mm) x 48" (1,219.2 mm)  

B.  Pre-Bent Corner Panels: 8-square foot (1.44 m2) masonry support panels for external 
corner applications 24-inch high (nominal) with 16-inch (406 mm) leg and 32-inch (813 
mm) leg or 24 x 24. 

1). Support spacing to match flat panels specified above. 

 

2.2.1 MASONRY UNITS, GENERAL 

A. Defective Units: Referenced masonry unit standards may allow a certain percentage of 
units to contain chips, cracks, or other defects exceeding limits stated in the standard. Do 
not use units where such defects will be exposed in the completed work. 

 

2.2.2 MANUFACTURERS 

A. See Specification Sections 042000 and 047200. 

 

2.2.3 CLAY MASONRY UNITS 

A. General: Provide shapes indicated and as follows: 

1.  Provide special shapes for applications where flats (stretcher units) cannot accommodate 
special conditions, including those at corners, movement joints, bond beams, sashes, 
shelf angles and lintels. Mitered units shall not be used at standard corners. 

2.  Provide special shapes for applications requiring thin brick of size, form, color, and 
texture on exposed surfaces that cannot be produced by sawing. 

3.  Provide special shapes for applications where shapes produced by sawing would 
result in sawed surfaces being exposed to view. 

B.  All Thin Brick specified and shown on drawings shall be [Add thin brick product 
Manufacturer’s name(s) here]   

1. Thin Brick: ASTM C 1088, Grade Exterior 

a. Type TBX 

b. Size (height, length - actual dimensions listed) 

1) Modular Size: 2-1/4 inches (57.2 mm) high, 7-5/8 inches (193.7 mm) long 

c. Thickness: Manufacturer standard (1/2” min.) 
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2.3 MORTAR 

A. Mortar for thin brick 

1. Mortar shall conform to ASTM C 270 Standard Specification for Mortar for Unit 
Masonry under the guidelines provided in BIA Technical Notes #8 Series. 

B. Cold Weather Additives (including accelerators) shall not be used in thin brick mortar mix. 

 

2.4 EMBEDDED FLASHING MATERIALS 

A. Metal Flashing: 

1. TABS Wall System Starter Angle: Minimum Galvanized sheet steel: ASTM A653 0.024 
inch (0.61) (26 gauge), minimum ASTM A925 G-90 coating or Stainless Steel: ASTM 
A 240/A 240M, Type 304, G-90 & Paint finish 0.019 inch (0.45mm) (24 gauge),  pre-
bent in 8 or 10 ft. (304.8 cm) lengths. 

B. Flexible Flashing: 

1. Rubberized Flashing: Composite flashing product consisting of a pliable, adhesive 
rubberized-asphalt compound, bonded to a high-density, cross-laminated polyethylene 
film to produce an overall thickness of not less than [0.030 inch (0.76 mm)] [0.04 inch 
(1.02 mm)]. 

2. Elastomeric Thermoplastic Flashing: Composite flashing product consisting of a 
polyester-reinforced ethylene inter polymer alloy as follows: 

a. Monolithic Sheet: Elastomeric thermoplastic flashing, 0.040 inch (1.0 mm) thick. 

b. Self-Adhesive Sheet: Elastomeric thermoplastic flashing, 0.025 inch (0.6 mm) thick, 
with a 0.015-inch- (0.4-mm-)thick coating of rubberized-asphalt adhesive. 

3. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer’s standard 
products or products recommended by flashing manufacturer for bonding flashing 
sheets to each other and to substrates. 

 

2.5 Weep holes & Venting 

A. Standard weep holes for draining wall panels can be formed by omitting mortar/sealant at 
intervals of one. 
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2.6 Control Joints & Expansion Joints 

A. Control joints in the panel system are required to coincide with the building control joints 
where substrates change, within 2’- 4’ of outside corners, 25’ to 30’ for steel stud framing. 
Horizontal control joints should be every one to two stories for steel stud framing and 
every one story for wood stud framing. Control joints should be to regional building code 
standards, but not to exceed 24’ in height. 

2.7 Fasteners 

A. Screw fasteners shall be to panel manufacturers standard installation proceedures and to 
meet NYS Building Construction Code. 

B. Fasteners to mount the panel shall be TabGard for use on wood or steel stud 
installations; or TabCon for use on masonry installations, supplied by Tabs Wall Systems, 
LLC or equal. 

C. Fasteners Length: 

3. Steel studs, girts or purlins: Self tapping/self drilling fasteners shall penetrate a 
minimum 1/4" (6.4 mm), or not less than three exposed threads behind the stud flange, 
girt or purlin. 

 

2.8 ADHESIVE 

A. Tabs Adhesive for thin clay brick or concrete masonry unit 

1. High-strength mastics must exceed ASTM D3498 and ASTM C557 TABS adhesive 
manufacturer’s specifications for TABS with less than 70 grams of VOC per liter with a 
shear value between the thin veneer and the panel greater than 100 PSI (10.5 
kg/cm2). 

B. Tabs Structural Silicone for natural stone, cast stone or marble 

 

2.9 SHEATHING 

A. Provide sheathing, as designated in section 060000. 

B. Sheathing shall be one of the following as deemed suitable for specific project conditions: 

1. 1/2” Structural Wood Panel. 

 

2.10 WEATHER BARRIERS 

A. Water Infiltration barrier shall be Green Guard RainDrop Wrap by Tabs Wall Systems, 
LLC or equal.  
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2.11 CLEANING 

A. Proprietary Acidic Cleaner: Manufacturer’s standard-strength cleaner designed for 
removing mortar/grout   stains, efflorescence, and other new construction stains from new 
masonry without discoloring or damaging masonry  surfaces. Use product expressly 
approved for intended use by cleaner manufacturer and manufacturer of masonry units 
being cleaned. 

1. Diedrich Technologies, Inc. 

   a. 202 New Masonry  Detergent  

b. 202V Vana -Stop® 

 

PART 3: EXECUTION 

3.1 EXAMINATION 

A. Do not begin installation until substrates and foundations as well as rough-in and 
built-in construction have been properly prepared. 

1. Walls must be structurally sound and the substrate system designed with a 
wall deflection not greater than L/360. 

a. Maximum wall frame spacing for stud walls = 406.4 mm (16") O.C. 

b. Maximum wall frame spacing for girts = 762 mm (30") O.C. 

c. Minimum 0.043 inch (18-gauge; 1.09 mm) studs for exterior walls. 

2. Substrate shall have no planer irregularities greater than 7 mm in 3.05 m (1/4" 
in 10'). 

B. Verify substrate including, concrete, masonry or framing as well as sheathings and 
weather barrier are properly installed. TABS Wall Systems Support Panel Guide 
Specification 

C. Verify walls are plumb and corners are braced to specifications. 

D. Substrate must be flat, within 1/8-inch (3.2 mm) within any 4-foot (1.2 m) square area 
with no planar irregularities greater than 1/4" per 10 linear feet. 

E. If substrate, foundations or flashings are the responsibility of another installer; notify 
Architect and also owner, General contractor of unsatisfactory preparation before 
proceeding. 
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3.2 PREPARATION 

A. Clean surfaces thoroughly prior to installation. All surfaces must be free of water, 
snow & frost, dirt, mud, oil and other foreign materials prior to application. 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving 
the best result for the substrate under the project conditions. 

C. Trim or flash in place per manufacturer's details and/or BIA Technical Note 7A on 
flashing of Brick Walls. 

 

3.3 INSTALLATION, GENERAL 

A. Install materials in accordance with manufacturer’s instructions. 

B. Select and arrange exposed masonry units to produce a uniform blend of color and 
texture. 

1. Mix units from several pallets or cubes as they are placed. 

C. Comply with tolerances in [TMS 602/ACI 530.1/ASCE 6.] 

 

3.4 TABS PANEL SYSTEM 

A. Install in accordance with manufacturer’s written instructions as applicable to each 
type of substrate required. 

B. Trim, starter angle and flashing shall be installed prior to panel installation. 

C. Walls shall be constructed of structurally sound masonry, wood, or steel studs, with 
an approved building sheathing and weather resistant barriers as required. 

D. Panels shall be clean, free of dirt, oil or any other foreign contaminant. 

E. Lay out panels in advance for accurate spacing of tabs to allow installation of full 
height masonry units at top and bottom of walls, openings, etc. when possible. Note: 
Panel sizes will vary depending on spacing. 

F. Attach panels flat to the substrate in true and level rows with support ties aligned and 
level to each other at flat sections as well as corners. 

G. Stagger metal panel joints over sheathing joints. This requires cutting 1/2 panels 
when starting at outside or inside corners. When using pre bent corner panels, stagger 
joints of flat panels after corner panel installation for control joint placement. 

H. Do not allow panels to bridge movement joints in substrate. 
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I. Install full-size uncut panels when possible. When cutting is required to provide 
staggered panel joints or to fit specific application, cut panels to provide clean, unbent 
edges. 

J. Install panels to ensure a 1/16" – 1/8" gap between the sides of the panels and butt 
panels vertically, always leaving a gap at movement joints locations equal to the 
thickness of the joint. 

K. Stop panel 1/4" to 3/8" from inside corners, openings and other materials to allow for 
movement. 

L. Fastener Installation: Mechanically attach metal panels with a minimum of 1.5 
fasteners per square foot (16 sf = 24 fasteners) increasing spacing along the top and 
bottom of the wall and around openings. 

M. TABS Wall Systems Panel Guide Specification 

1. Horizontal fastener spacing shall not exceed 24 inches; vertical fastener 
spacing shall not exceed 16 inches. 

2. Provide additional anchors around the perimeter of walls as well as openings 
(406 mm) in either dimension, as well as building corners not utilizing corner 
panels as follows: 

a. Install fasteners a minimum of 3 per square foot (900 cm2). 

i. At the top and bottom of the walls, fasteners shall be spaced a 
maximum of 16 inches (305 mm) horizontally and within the height 
of a single row or course of masonry. 

ii. At vertical wall ends of wall and openings, fasteners shall be 
spaced a maximum of 8 inches vertically within 4 inches of the 
end of the panel. 

 

3.5 FASTENERS  

A. Attach fasteners to the framing through the sheathing. 

B. Fasteners for wood frame shall penetrate the studs a minimum of 1" (25 mm). 

C. Fasteners for steel studs, girts or purlins shall penetrate a minimum 1/4" (6.4 mm) 
with not less than three expose threads behind the steel members. 
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3.6 THIN VENEERS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform 
joint thicknesses and for accurate location of openings, movement joints, returns, and 
offsets. 

1. Avoid using less-than-half-size units, particularly at corners and jambs. 

2. Ensure unfinished or cut faces are not exposed to view upon completion. 

B. Select and arrange units for exposed unit masonry to produce a uniform blend of 
color and texture. 

C. Lay masonry in bond pattern as indicated on drawings or general notes. 

D. Back face of thin brick must be dry and clean; free of dirt, oil or any other foreign 
contaminant. 

E. Leave a uniform 3/8 - 1/2-inch (9.5 - 12.7 mm) gap at openings to allow for movement 
joint installation. 

F. Adhere individual units to panel using TABS adhesive placed on the back of the units 
in two 1/2 - 3/4-inch dabs or vertical strips 3/8-inch wide. For corner brick apply one dab 
on head and one dab at each end of the long leg. 

1. Do not apply adhesive in a manner that would create horizontal strips of 
adhesive that may prevent moisture from draining down the wall. 

2. Do not use excessive adhesive as this will cause thin brick to tilt away from 
wall prior to adhesive set. 

G. Thin veneers shall be applied within 10 minutes after adhesive has been applied and 
before film begins to form on the adhesive. Silicone needs to set until film has been 
formed a minimum of 5 minutes. 

H. Space thin brick to ensure that the head joints do not exceed 5/8-inch (16 mm) or fall 
below 1/4-inch (6.4 mm). 

I. When adjustment is necessary to be made after adhesive begins to harden, remove 
hardened adhesive and replace with fresh adhesive. 

J. Keep areas intended to receive sealant clean of thin brick, adhesive and other 
materials during construction. 

K. Do not allow masonry units to bridge movement joints in substrate. 

 

3.7 MORTAR INSTALLATION AND JOINTING 

A. After adhesive has set a minimum of 12 hours, completely fill head and bed joints 
between adhered veneers intended to receive mortar. 

B. Keep weep holes free of mortar every 24 inches immediately above starter angles 
and flashings. 
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C. Tool exposed joints when thumbprint hard to joint profile listed below: 

1. Joint Profile: Tool mortar joints to a concave appearance. 

2. Joint Profile: Tool mortar joints to a concave grapevine appearance. 

D. Flush cut all joints not tooled. 

E. When repointing, completely remove mortar, and refill solidly with pointing mortar, and 
tool joints. 

 

3.8 FLASHING 

A. Install embedded flashing and weep holes in Tabs Wall panel assemblies at the base 
of the wall, above openings, above horizontal movement joints, and other obstructions to 
the downward flow of water in wall, and where indicated. 

B. Before covering with wall panel or mortar, seal penetrations in flashing with adhesive, 
sealant, or flashing tape as recommended by flashing tape manufacturer. 

C. Carry flashing vertically as detailed, but not less than 3 inches (76 mm) above 
horizontal plane. 

D. Lap flashing a minimum of 3 inches (76 mm). 

E. Seal all flashing laps with approved TABS Wall Systems tapes. 

F. Extend head and sill flashings not less than 6 inches (150 mm) beyond edges of 
openings; seal with TABS flashing tape. 

H. Project starter angle from face of wall with a minimum 5/8-inch (6 mm) to form a drip. 

 

3.9 WEEP HOLES 

A. Install weep holes every 24” in head joints at all flashings. 

B. Keep vents and weep holes free of mortar. 

C. Weep holes (in areas where vents are not installed or specified): Install weep holes to 
drain moisture from the wall by omitting mortar/sealant a maximum of 24 inches (610 
mm) on center horizontally for units 12" (305 mm) or less in length and a maximum of 
32" (813 mm) on center for larger units, in the joint between the flashing and thin brick 
above or in the lower third of the head joints immediately above the starter angles and 
flashings, including the base of the wall, at horizontal expansion joints and above all 
openings. 
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3.10 CONTROL AND EXPANSION JOINTS 

A. Keep clean of all mortar, adhesive and debris. 

B. Locate joints where indicated on drawings. 

C. Provide vertical and horizontal pressure-relieving joints where indicated by installing 
sealant, and inserting a compressible filler when required, as specified in Division 07 
Section “Joint Sealants,” but not less than 3/8-inch(10 mm). Backer rod may not be 
required and is dependent upon depth of joint. 

D. Install joints between TABS Wall Systems wall assemblies and other materials 
including around  windows and doors. 

E. Install joints at changes in substrate, unlike materials and where movement joints 
occur in substrate. 

F. Vertical joints must not exceed 16-feet (488 cm) on center in walls without openings; 
including joint within 4 ft. (122 cm) of the corner. 

G. Install horizontal joints on wood frame walls at every floor level. 

I.  For wood construction framing, vertical control joints must be installed at 2’ on both 
sides of outside corners. 

 

3.11 CLEANING 

A. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to 
remove adhesive as well as mortar and smears before tooling joints. 

B. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as 
follows: 

1. Cut out all defective mortar joints and holes in exposed masonry and provide 
new mortar. 

2. Clean preselected sample wall area with specified cleaning solution as per 
manufacturer’s recommendations. Do not proceed with cleaning until approved 
by Architect. 

3. Clean thin brick in accordance with manufacturer’s written instructions. 

4. Protect adjacent stone and non masonry surfaces from contact with cleaner. 

5. All cleaning practices and product used shall be in accordance with cleaning 
products manufacturer’s written for further instructions. 

 

END OF SECTION 04 25 16 
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SECTION 055213 - PIPE AND TUBE RAILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel railings. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Manufacturer's product lines of mechanically connected railings. 
2. Handrail brackets. 
3. Shop primer. 
4. Intermediate coats and topcoats. 
5. Bituminous paint. 
6. Metal finishes. 
7. Paint products. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

1.3 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Railings, including attachment to building construction, shall withstand 
the effects of gravity loads and the following loads and stresses within limits and under 
conditions indicated: 

1. Handrails and Top Rails of Guards: 
a. Uniform load of 50 lbf/ ft. applied in any direction. 
b. Concentrated load of 200 lbf applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 
a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft.. 
b. Infill load and other loads need not be assumed to act concurrently. 
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2.2 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller 
marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as 
supported rails unless otherwise indicated. 

1. Provide type of bracket with predrilled hole for exposed bolt anchorage and that provides 
1-1/2-inch clearance from inside face of handrail to finished wall surface. 

2.3 STEEL RAILINGS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Hollaender Mfg. Co. 
2. Kee Safety, Inc. 
3. R & B Wagner, Inc. 
4. Trex Commercial Products, Inc. 
5. Tuttle, a Dant Clayton Division. 
6. VIVA Railings, LLC. 

B. Tubing: ASTM A500/A500M (cold formed) . 

C. Pipe: ASTM A53/A53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless 
another grade and weight are required by structural loads. 

1. Provide galvanized finish for exterior installations and where indicated. 

D. Plates, Shapes, and Bars: ASTM A36/A36M. 

2.4 FASTENERS 

A. Fastener Materials: 

1. Ungalvanized-Steel Railing Components: Plated steel fasteners complying with 
ASTM F1941, Class Fe/Zn 5 for zinc coating. 

2. Hot-Dip Galvanized Railing Components: Type 304 stainless steel or hot-dip zinc-coated 
steel fasteners complying with ASTM A153/A153M or ASTM F2329/F2329M for zinc 
coating. 

B. Post-Installed Anchors: Fastener systems with working capacity greater than or equal to the 
design load, according to an evaluation report acceptable to authorities having jurisdiction, 
based on ICC-ES AC193  or ICC-ES AC308. 

1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 
stainless steel bolts, ASTM F593, and nuts, ASTM F594. 

http://www.specagent.com/LookUp/?ulid=1544&mf=04&src=wd
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2.5 MISCELLANEOUS MATERIALS 

A. Handrail Brackets: Cast stainless steel, Cast nickel-silver, center of handrail 2-1/2 inches from 
face of railingorwall. 

B. Welding Rods and Bare Electrodes: Select in accordance with AWS specifications for metal 
alloy welded. 

1. For aluminum and stainless steel railings, provide type and alloy as recommended by 
producer of metal to be welded and as required for color match, strength, and 
compatibility in fabricated items. 

C. Etching Cleaner for Galvanized Metal: Complying with MPI#25. 

D. Galvanizing Repair Paint: High-zinc-dust-content paint, complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

E. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat. 

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

F. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal 
and compatible with finish paint systems indicated. 

G. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout, 
complying with ASTM C1107/C1107M. Provide grout specifically recommended by 
manufacturer for interior and exterior applications. 

H. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion 
cement formulation for mixing with water at Project site to create pourable anchoring, patching, 
and grouting compound. 

1. Water-Resistant Product: At exterior locations and where indicated on Drawings, provide 
formulation that is resistant to erosion from water exposure without needing protection by 
a sealer or waterproof coating and that is recommended by manufacturer for exterior use. 

2.6 FABRICATION 

A. Cut, drill, and punch metals cleanly and accurately. 

1. Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise 
indicated. 

2. Remove sharp or rough areas on exposed surfaces. 

B. Form work true to line and level with accurate angles and surfaces. 

C. Welded Connections: Cope components at connections to provide close fit, or use fittings 
designed for this purpose. Weld all around at connections, including at fittings. 
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1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove flux immediately. 
4. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary 

Joint Finish Standards" for Finish #1 welds; ornamental quality with no evidence of a 
welded joint  

D. Welded Connections for Aluminum Pipe: Fabricate railings to interconnect members with 
concealed internal welds that eliminate surface grinding, using manufacturer's standard system 
of sleeve and socket fittings. 

E. Bend members in jigs to produce uniform curvature for each configuration required. Maintain 
cross section of member throughout entire bend without buckling, twisting, cracking, or 
otherwise deforming exposed surfaces of components. 

F. Close exposed ends of hollow railing members with prefabricated cap and end fittings of same 
metal and finish as railings. 

G. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends 
of returns unless clearance between end of rail and wall is 1/4 inch or less. 

H. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings, 
and anchors to interconnect railing members to other work unless otherwise indicated. 

I. Provide inserts and other anchorage devices for connecting railings to concrete or masonry 
work. 

1. Fabricate anchorage devices capable of withstanding loads imposed by railings. 
2. Coordinate anchorage devices with supporting structure. 

J. For railing posts set in concrete, provide stainless steel sleeves not less than 6 inches long with 
inside dimensions not less than 1/2 inch greater than outside dimensions of post, with metal 
plate forming bottom closure. 

K. For removable railing posts, fabricate slip-fit sockets from stainless steel tube or pipe whose ID 
is sized for a close fit with posts; limit movement of post without lateral load, measured at top, 
to not more than one-fortieth of post height. 

1. Provide socket covers designed and fabricated to resist being dislodged. 
2. Provide chain with eye, snap hook, and staple across gaps formed by removable railing 

sections at locations indicated. Fabricate from same metal as railings. 

L. Expanded-Metal Infill Panels: Fabricate infill panels from expanded-metal sheet of same metal 
as railings. 

1. Orient expanded metal with long dimension of diamonds parallel to top rail . 

M. Woven-Wire Mesh Infill Panels: Fabricate infill panels from woven-wire mesh crimped into 1-
by-1/2-by-1/8-inch metal channel frames. 
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1. Fabricate wire mesh and frames from same metal as railings in which they are installed. 
2. Orient wire mesh with wires perpendicular and parallel to top rail . 

N. Toe Boards: Where indicated, provide toe boards at railings around openings and at edge of 
open-sided floors and platforms. Fabricate to dimensions and details indicated. 

2.7 STEEL AND IRON FINISHES 

A. Galvanized Railings: 

1. Hot-dip galvanize exterior steel railings, including hardware, after fabrication. 
2. Comply with ASTM A123/A123M for hot-dip galvanized railings. 
3. Comply with ASTM A153/A153M for hot-dip galvanized hardware. 

B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and 
other ferrous components. 

C. Preparing Galvanized Railings for Shop Priming: After galvanizing, thoroughly clean railings of 
grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner  and as follows. 

1. Comply with SSPC-SP 16. 

D. High-Performance Coating: Apply epoxy intermediate and polyurethane topcoats to prime-
coated surfaces. Comply with coating manufacturer's written instructions and with requirements 
in SSPC-PA 1 for shop painting. Apply at spreading rates recommended by coating 
manufacturer. 

1. Color: As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Perform cutting, drilling, and fitting required for installing railings. 

1. Fit exposed connections together to form tight, hairline joints. 
2. Install railings level, plumb, square, true to line; without distortion, warp, or rack. 
3. Set railings accurately in location, alignment, and elevation; measured from established 

lines and levels. 
4. Do not weld, cut, or abrade surfaces of railing components that are coated or finished 

after fabrication and that are intended for field connection by mechanical or other means 
without further cutting or fitting. 

5. Set posts plumb within a tolerance of 1/16 inch in 3 feet. 
6. Align rails so variations from level for horizontal members and variations from parallel 

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet. 

B. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 
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1. Coat concealed surfaces of aluminum that will be in contact with grout, concrete, 
masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint. 

3.2 ANCHORING POSTS 

A. Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post for 
installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space 
between post and concrete with nonshrink, nonmetallic grout , mixed and placed to comply with 
anchoring material manufacturer's written instructions. 

B. Anchor posts to metal surfaces with flanges, angle type, or floor type, as required by conditions, 
connected to posts and to metal supporting members as follows: 

3.3 ATTACHING RAILINGS 

A. Attach handrails to walls with wall brackets , except where end flanges are used. Provide 
brackets with 1-1/2-inch clearance from inside face of handrail and finished wall surface. 

B. Secure wall brackets  and railing end flanges to building construction as follows: 

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or 
lag bolts. 

2. For hollow masonry anchorage, use toggle bolts. 

C. Touchup Painting: 

1. Immediately after erection, clean field welds, bolted connections, and abraded areas of 
shop paint, and paint exposed areas with the same material used for shop painting to 
comply with SSPC-PA 1 for touching up shop-painted surfaces. 

3.4 CLEANING 

A. Clean aluminum and stainless steel by washing thoroughly with clean water and soap and 
rinsing with clean water. 

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and repair 
galvanizing to comply with ASTM A780/A780M. 

END OF SECTION 055213 
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SECTION 057300 - DECORATIVE METAL RAILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Aluminum decorative railings. 
2. Stainless steel decorative railings. 
3. Steel and iron decorative railings. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Manufacturer's product lines of decorative metal railings assembled from standard 
components. 

2. Stainless steel cable and cable fittings. 
3. Handrail brackets. 
4. Wood rails. 
5. Lacquer for copper alloys. 
6. Shop primer. 
7. Intermediate coats and topcoats. 
8. Bituminous paint. 
9. Nonshrink, nonmetallic grout. 
10. Anchoring cement. 
11. Metal finishes. 

B. Shop Drawings: Include plans, elevations, sections, and attachment details. 

C. Samples: For each type of exposed finish required. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Welding certificates. 

C. Product Test Reports: For tests on railings performed by a qualified testing agency, in 
accordance with ASTM E894 and ASTM E935. 

1.4 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with the following: 
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1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 
3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 

1.5 PRECONSTRUCTION TESTING 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Railings, including attachment to building construction, shall withstand 
the effects of gravity loads and the following loads and stresses within limits and under 
conditions indicated: 

1. Handrails and Top Rails of Guards: 
a. Uniform load of 50 lbf/ft. applied in any direction. 
b. Concentrated load of 200 lbf applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 
a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft.. 
b. Infill load and other loads need not be assumed to act concurrently. 

2.2 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller 
marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors: Same metal and finish as supported rails unless otherwise 
indicated. 

2.3 ALUMINUM DECORATIVE RAILINGS 

A. <Click here to find, evaluate, and insert list of manufacturers and products.> 

B. Aluminum, General: Provide alloy and temper recommended by aluminum producer and 
finisher for type of use and finish indicated, and with strength and durability properties for each 
aluminum form required not less than that of alloy and temper designated below. 

C. Extruded Bars and Shapes , Including Extruded Tubing: ASTM B221, Alloy 6063-T5/T52. 

D. Extruded Structural Pipe and Round Tubing: ASTM B429/B429M, Alloy 6063-T6. 

1. Provide Standard Weight (Schedule 40) pipe unless otherwise indicated. 

E. Drawn Seamless Tubing: ASTM B210/B210M, Alloy 6063-T832. 

http://www.specagent.com/LookUp/?ulid=1568&mf=&src=wd
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F. Die and Hand Forgings: ASTM B247, Alloy 6061-T6. 

G. Stainless Steel Cable and Cable Fittings: 

1. Cable: wire cable made from wire complying with ASTM A492, Type 316 , . 
2. Cable Diameter: 1/4inch. 
3. Cable Fittings: Connectors of types indicated, fabricated from stainless steel, and with 

capability to sustain, without failure, a load equal to minimum breaking strength of cable 
with which they are used. 

4. Intermediate Cable Supports: Stainless steel flat bar, 1/4 by 1 inch, predrilled. 

2.4 STAINLESS STEEL DECORATIVE RAILINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Architectural Iron Designs, Inc. 
2. Architectural Metal Works. 
3. Blum, Julius & Co., Inc. 
4. R & B Wagner, Inc. 
5. VIVA Railings, LLC. 

B. Tubing: ASTM A554, Grade MT 304 . 

C. Pipe: ASTM A312/A312M, Grade TP 304 . 

D. Plate, Sheet, and Strip: ASTM A240/A240M or ASTM A666, Type 304 . 

E. Flat Bar: ASTM A666, Type 304 . 

F. Bars and Shapes: ASTM A276/A276M, Type 304 . 

G. Stainless Steel Cable and Cable Fittings: 

1. Cable: 1-by-19 7-by-7 7-by-19 wire cable made from wire complying with ASTM A492, 
Type 316 , PVC jacketed , . 

2. Cable Diameter: to be determined. 
3. Cable Fittings: Connectors of types indicated, fabricated from stainless steel, and with 

capability to sustain, without failure, a load equal to minimum breaking strength of cable 
with which they are used. 

4. Intermediate Cable Supports: Stainless steel flat bar, 1/4-by-1-inch, predrilled. 

2.5 STEEL AND IRON DECORATIVE RAILINGS 

A. <Click here to find, evaluate, and insert list of manufacturers and products.> 

B. Tubing: ASTM A500/A500M (cold formed) . 

http://www.specagent.com/LookUp/?ulid=1570&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1571&mf=&src=wd
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C. Bars: Hot-rolled, carbon steel complying with ASTM A29/A29M, Grade 1010. 

D. Plates, Shapes, and Bars: ASTM A36/A36M. 

E. Cast Iron: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M, unless 
otherwise indicated. 

F. Stainless Steel Cable and Cable Fittings: 

1. <Click here to find, evaluate, and insert list of manufacturers and products.> 
2. Cable: [1-by-19] [7-by-7] [7-by-19] <Insert configuration> wire cable made from wire 

complying with ASTM A492, Type 316 [, PVC jacketed] , <Insert color>. 
3. Cable Diameter: 1/8 inch 5/32 inch 3/16 inch 1/4 inch. 
4. Cable Fittings: Connectors of types indicated, fabricated from stainless steel, and with 

capability to sustain, without failure, a load equal to minimum breaking strength of cable 
with which they are used. 

5. Intermediate Cable Supports: Stainless steel flat bar, 1/4-by-1-inch, predrilled. 

2.6 FASTENERS 

A. Fastener Materials: 

1. Aluminum Railing Components: Type 304 stainless steel fasteners. 
2. Copper-Alloy (Brass) Railing Components: Silicon bronze (Alloy 651 or Alloy 655) 

fasteners  where concealed; brass (Alloy 260 or Alloy 360) fasteners where exposed. 
3. Stainless Steel Railing Components: Type 304 stainless steel fasteners. 
4. Ungalvanized-Steel Railing Components: Plated-steel fasteners complying with 

ASTM F1941/F1941M, Class Fe/Zn 5 for electrodeposited zinc coating where concealed; 
Type 304 stainless steel fasteners where exposed. 

5. Hot-Dip Galvanized-Steel Railing Components: Type 304 stainless steel or hot-dip zinc-
coated steel fasteners complying with ASTM A153/A153M or ASTM F2329/F2329M for 
zinc coating. 

6. Dissimilar Metal Railing Components: Type 304 stainless steel fasteners. 

B. Post-Installed Anchors: Fastener systems with working capacity greater than or equal to the 
design load, in accordance with an evaluation report acceptable to authorities having 
jurisdiction, based on ICC-ES AC193. 

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with 
ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated. 

2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy  Group 1 
stainless steel bolts, ASTM F593 and nuts, ASTM F594. 

2.7 MISCELLANEOUS MATERIALS 

A. Handrail Brackets: Cast-aluminum, Cast stainless steel, center of handrail 2-1/2 inches from 
wall. 

http://www.specagent.com/LookUp/?ulid=13859&mf=&src=wd
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B. Wood Rails: 

1. Hardwood rails complying with Section 064023 "Interior Architectural Woodwork." 

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

D. Shop Primers: Provide primers that comply with Section 099123 "Interior Painting."  

E. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat. 

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

F. Intermediate Coats and Topcoats: Provide products that comply with Section 099123 "Interior 
Painting."  

G. Polyurethane Topcoat: Complying with MPI#72 and compatible with undercoat. 

H. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C1107/C1107M. Provide grout specifically recommended by 
manufacturer for interior and exterior applications. 

2.8 FABRICATION 

A. Fabricate railings to comply with requirements indicated for design, dimensions, member sizes 
and spacing, details, finish, and anchorage , but not less than that required to support structural 
loads. 

B. Connections: Fabricate railings with welded ormechanical connections unless otherwise 
indicated. 

C. Mechanical Connections: Connect members with concealed mechanical fasteners and fittings. 

D. Form changes in direction as follows: 

1. As detailed. 
2.  By bending or by inserting prefabricated elbow fittings. 

E. Bend members in jigs to produce uniform curvature for each configuration required. Maintain 
cross section of member throughout entire bend without buckling, twisting, cracking, or 
otherwise deforming exposed surfaces of components. 

F. Close exposed ends of hollow railing members with prefabricated cap and end fittings of same 
metal and finish as railings. 

G. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends 
of returns, unless clearance between end of rail and wall is 1/4 inch or less. 
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H. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, handrail brackets, 
miscellaneous fittings, and anchors to interconnect railing members to other Work unless 
otherwise indicated. 

I. Stainless Steel Cable Guard Infill: Fabricate cable guard infill assemblies in the shop to field-
measured dimensions with fittings machine swaged. 

1. Minimize amount of turnbuckle take-up used for dimensional adjustment, so maximum 
amount is available for tensioning cable. 

2. Tag cable assemblies and fittings to identify installation locations and orientations for 
coordinated installation. 

J. Toe Boards: Where indicated on Drawings, provide toe boards at railings around openings and 
at edge of open-sided floors and platforms. Fabricate to dimensions and details indicated. 

2.9 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, or thicker. 

B. Color Anodic Finish: AAMA 611, or thicker. 

1. Color: Black As selected by Architect from full range of industry colors and color 
densities . 

C. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness 
of 1.5 mils. Comply with coating manufacturer's written instructions for cleaning, conversion 
coating, and applying and baking finish. 

1. Color and Gloss: As selected by Architect from manufacturer's full range . 

2.10 STAINLESS STEEL FINISHES 

A. Stainless Steel Tubing Finishes: 

1. 180-Grit Polished Finish: Uniform, directionally textured finish. 
2. 320-Grit Polished Finish: Oil-ground, uniform, fine, directionally textured finish. 
3. Polished and Buffed Finish: 320-grit finish followed by buffing to a high luster finish to a 

mirrorlike finish . 

B. Stainless Steel Sheet and Plate Finishes: 

1. High-Luster Finish: ASTM A480/A480M, No. 7. 

2.11 STEEL AND IRON FINISHES 

A. For nongalvanized-steel railings, provide nongalvanized ferrous-metal fittings, brackets, 
fasteners, and sleeves; however, hot-dip galvanize anchors to be embedded in exterior concrete 
or masonry. 
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B. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with SSPC-
SP 6/NACE No. 3.  

1. Exterior Railings: SSPC-SP 6/NACE No. 3. 
2. Railings Indicated To Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3. 
3. Railings Indicated To Receive Primers Specified in Section 099600 "High-Performance 

Coatings": SSPC-SP 6/NACE No. 3. 
4. Other Railings: SSPC-SP 7/NACE No. 4. 

C. Primer Application: Apply shop primer to prepared surfaces of railings unless otherwise 
indicated. Comply with requirements in SSPC-PA 1 for shop painting. Primer need not be 
applied to surfaces to be embedded in concrete or masonry. 

D. High-Performance Coating: Apply epoxy intermediate and polyurethane topcoats to prime-
coated surfaces. Comply with coating manufacturer's written instructions and with requirements 
in SSPC-PA 1 for shop painting. Apply at spreading rates recommended by coating 
manufacturer. 

1. Color: As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Perform cutting, drilling, and fitting required for installing railings. 

1. Fit exposed connections together to form tight, hairline joints. 
2. Install railings level, plumb, square, true to line; without distortion, warp, or rack. 
3. Set railings accurately in location, alignment, and elevation; measured from established 

lines and levels. 
4. Do not weld, cut, or abrade surfaces of railing components that have been coated or 

finished after fabrication and that are intended for field connection by mechanical or 
other means without further cutting or fitting. 

5. Set posts plumb within a tolerance of 1/16 inch in 3 feet. 
6. Align rails so variations from level for horizontal members and variations from parallel 

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet. 

B. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 

1. Coat concealed surfaces of aluminum that will be in contact with grout, concrete, 
masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint. 

3.2 ANCHORING POSTS 

A. Anchor posts to metal surfaces with flanges, angle type, or floor type as required by conditions, 
connected to posts and to metal supporting members as follows: 
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3.3 ATTACHING RAILINGS 

A. Attach handrails to walls with wall brackets , except where end flanges are used. Provide 
brackets with 1-1/2-inch clearance from inside face of handrail and finished wall surface. 

B. Secure wall brackets  and railing end flanges to building construction as follows: 

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or 
lag bolts. 

2. For hollow masonry anchorage, use toggle bolts. 
3. For wood stud partitions, use hanger or lag bolts set into studs or wood backing between 

studs. Coordinate with carpentry work to locate backing members. 
4. For steel-framed partitions, use hanger or lag bolts set into  fire-retardant-treated wood 

backing between studs. Coordinate with stud installation to locate backing members. 
5. For steel-framed partitions, fasten brackets directly to steel framing or concealed steel 

reinforcements using self-tapping screws of size and type required to support structural 
loads. 

6. For steel-framed partitions, fasten brackets with toggle bolts installed through flanges of 
steel framing or through concealed steel reinforcements. 

C. Touchup Painting: 

1. Immediately after erection, clean field welds, bolted connections, and abraded areas of 
shop paint, and paint exposed areas with the same material used for shop painting to 
comply with SSPC-PA 1 for touching up shop-painted surfaces. 

3.4 CLEANING 

A. Clean aluminum and stainless steel by washing thoroughly with clean water and soap, rinsing 
with clean water, and wiping dry. 

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A780/A780M. 

END OF SECTION 057300 
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SECTION 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Framing with dimension lumber. 
2. Wood blocking and nailers. 
3. Wood furring and grounds. 
4. Plywood backing panels. 

1.3 DEFINITIONS 

A. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches nominal in 
least dimension. 

B. Lumber grading agencies, and the abbreviations used to reference them, include the following: 

1. NeLMA:  Northeastern Lumber Manufacturers' Association. 
2. NLGA:  National Lumber Grades Authority. 
3. SPIB:  The Southern Pine Inspection Bureau. 
4. WCLIB:  West Coast Lumber Inspection Bureau. 
5. WWPA:  Western Wood Products Association. 

1.4 SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product.  Indicate component 
materials and dimensions and include construction and application details. 

B. Fastener Patterns:  Full-size templates for fasteners in exposed framing. 

C. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit 
stresses.  Indicate species and grade selected for each use and design values approved by the 
ALSC Board of Review. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air 
circulation around stacks and under coverings. 

1.6 PROJECT CONDITIONS: 

A. The limestone exterior wall, including historic mortar dates to 1863.  The wall has been 
subjected to significant water infiltration and is wet.  Due diligence must be given to ensure the 
wall is sufficiently dry to accept the work of this section.  Coordinate with work of Section 
040120 Limestone Restoration. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified.  Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 

2.2 DIMENSION LUMBER FRAMING 

A. Maximum Moisture Content:  15 percent for 2-inch nominal thickness or less, 19 percent for 
more than 2-inch nominal thickness. 

B. Joists, Rafters, and Other Framing Not Listed Elsewhere:  No. 2 or better grade of the following 
species: 

1. Hem-fir (north); NLGA. 
2. Douglas fir-larch; WCLIB or WWPA. 
3. Spruce-pine-fir; NLGA. 
4. Douglas fir-south; WWPA. 
5. Hem-fir; WCLIB or WWPA. 
6. Douglas fir-larch (north); NLGA. 
7. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2.3 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 
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1. Blocking. 
2. Nailers. 
3. Furring. 
4. Grounds. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber with 19 
percent maximum moisture content of the following species: 

1. Hem-fir (north); NLGA. 
2. Mixed southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB, or WWPA. 
5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 
6. Western woods; WCLIB or WWPA. 
7. Northern species; NLGA. 
8. Eastern softwoods; NeLMA. 

C. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 
of any species may be used provided that it is cut and selected to eliminate defects that will 
interfere with its attachment and purpose. 

D. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

2.4 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this Article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners:  NES NER-272. 

D. Wood Screws:  ASME B18.6.1. 

E. Lag Bolts:  ASME B18.2.1. 

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, 
where indicated, flat washers. 

G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to 6 times the load imposed when installed in 
unit masonry assemblies and equal to 4 times the load imposed when installed in concrete as 
determined by testing per ASTM E 488 conducted by a qualified independent testing and 
inspecting agency. 
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1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/ 
Zn 5. 

2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F 
594, Alloy Group 1 or 2. 

2.5 METAL FRAMING ANCHORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Alpine Engineered Products, Inc. 
2. Cleveland Steel Specialty Co. 
3. Harlen Metal Products, Inc. 
4. KC Metals Products, Inc. 
5. Simpson Strong-Tie Co., Inc. 
6. Southeastern Metals Manufacturing Co., Inc. 
7. USP Structural Connectors. 
8. Or approved equal. 

B. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, that meet or exceed those indicated.  Manufacturer's published values shall be 
determined from empirical data or by rational engineering analysis and demonstrated by 
comprehensive testing performed by a qualified independent testing agency. 

C. Galvanized Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653, G60 
coating designation. Use for interior locations where stainless steel is not indicated. 

D. Stainless-Steel Sheet:  ASTM A 666, Type 304. Use for exterior locations and where indicated. 

E. Bridging:  Rigid, V-section, nailless type, 0.050 inch thick, length to suit joist size and spacing. 

F. Rafter Tie-Downs:  Bent strap tie for fastening rafters or roof trusses to wall studs below, 1-1/2 
inches wide by 0.050 inch thick.  Tie fastens to side of rafter or truss, face of top plates, and side 
of stud below. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  
Locate nailers, blocking, and similar supports to comply with requirements for attaching other 
construction. 

B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame Construction". 

C. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written 
instructions. 
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D. Do not splice structural members between supports. 

E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim. 

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where 
framing or blocking does not provide a surface for fastening edges of panels.  Space clips 
not more than 16 inches o.c. 

F. Sort and select lumber so that natural characteristics will not interfere with installation or with 
fastening other materials to lumber.  Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

G. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

H. Use common wire nails.  Select fasteners of size that will not fully penetrate members where 
opposite side will be exposed to view or will receive finish materials.  Make tight connections 
between members.  Install fasteners without splitting wood; do not countersink nail heads. 

3.2 WOOD BLOCKING AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work.  Form to shapes indicated 
and cut as required for true line and level of attached work.  Coordinate locations with other 
work involved. 

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, 
unless otherwise indicated. 

3.3 WOOD FURRING INSTALLATION 

A. Install level and plumb with closure strips at edges and openings.  Shim with wood as required 
for tolerance of finish work. 

B. Furring to Receive Plywood or Hardboard Paneling:  Install 1-by-3-inch nominal- size furring 
horizontally and vertically at 24 inches o.c. 

C. Furring to Receive Gypsum Board:  Install 1-by-2-inch nominal- size furring vertically at 16 
inches o.c. 

3.4 RAFTER FRAMING INSTALLATION 

A. Rafters:  Notch to fit exterior wall plates and toe nail or use metal framing anchors.  Double 
rafters to form headers and trimmers at openings in roof framing, if any, and support with metal 
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hangers.  Where rafters abut at ridge, place directly opposite each other and nail to ridge 
member or use metal ridge hangers. 

1. At valleys, provide double-valley rafters of size indicated or, if not indicated, of same 
thickness as regular rafters and 2 inches deeper.  Bevel ends of jack rafters for full 
bearing against valley rafters. 

2. At hips, provide hip rafter of size indicated or, if not indicated, of same thickness as 
regular rafters and 2 inches deeper.  Bevel ends of jack rafters for full bearing against hip 
rafter. 

B. Provide special framing as indicated for eaves, overhangs, dormers, and similar conditions. 

3.5 PROTECTION 

A. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes wet, 
apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-
registered label. 

END OF SECTION 061000 
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 
2. Rooftop equipment bases and support curbs. 
3. Wood blocking and nailers. 
4. Wood furring  and grounds. 
5. Wood sleepers. 
6. Utility shelving. 
7. Plywood backing panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. 

1.3 INFORMATIONAL SUBMITTALS 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review. Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on 

end or back of each piece or omit grade stamp and provide certificates of grade 
compliance issued by grading agency. 

3. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber: 19 percent for 2-inch nominal thickness or less; no 
limit for more than 2-inch nominal thickness unless otherwise indicated. 
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2.2 FIRE-RETARDANT-TREATED MATERIALS 

A. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread 
index of 25 or less when tested according to ASTM E84, and with no evidence of significant 
progressive combustion when the test is extended an additional 20 minutes, and with the flame 
front not extending more than 10.5 feet beyond the centerline of the burners at any time during 
the test. 

1. Exterior Type: Treated materials shall comply with requirements specified above for fire-
retardant-treated lumber and plywood by pressure process after being subjected to 
accelerated weathering according to ASTM D2898. Use for exterior locations and where 
indicated. 

2. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D3201 at 92 percent relative humidity. Use where 
exterior type is not indicated. 

3. Design Value Adjustment Factors: Treated lumber shall be tested according to 
ASTM D5664, and design value adjustment factors shall be calculated according to 
ASTM D6841. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. 

C. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 
agency. 

D. Application: Treat items indicated on Drawings, and the following: 

1. Framing for raised platforms. 
2. Concealed blocking. 
3. Plywood backing panels. 

2.3 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Furring. 
4. Grounds. 
5. Utility shelving. 

B. Dimension Lumber Items: Standard, Stud, or No. 3 grade lumber of any species. 

C. Utility Shelving: Lumber with 19 percent maximum moisture content of eastern white pine, 
Idaho white, lodgepole, ponderosa, or sugar pine; Standard or No. 3 Common grade; NeLMA, 
NLGA, WCLIB, or WWPA. 

D. Concealed Boards: 19 percent maximum moisture content of any of the following species and 
grades: 
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1. Mixed southern pine or southern pine, No. 3 grade; SPIB. 
2. Eastern softwoods, No. 3 Common grade; NELMA. 
3. Northern species, No. 3 Common grade; NLGA. 
4. Western woods, Standard or No. 3 Common grade; WCLIB or WWPA. 

2.4 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: Plywood, DOC PS 1, Exposure 1, C-D Plugged , fire-retardant 
treated, in thickness indicated or, if not indicated, not less than 3/4-inch nominal thickness. 

2.5 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture. 

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners  with hot-dip zinc coating 
complying with ASTM A153/A153Morof Type 304 stainless steel. 

B. Screws for Fastening to Metal Framing: ASTM C1002orASTM C954, length as recommended 
by screw manufacturer for material being fastened. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 

2.6 MISCELLANEOUS MATERIALS 

A. Adhesives for Gluing Furring to Concrete or Masonry: Formulation complying with 
ASTM D3498 that is approved for use indicated by adhesive manufacturer. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit 
carpentry accurately to other construction. Locate  furring, nailers, blocking, grounds, and 
similar supports to comply with requirements for attaching other construction. 

C. Install plywood backing panels by fastening to studs; coordinate locations with utilities 
requiring backing panels.  Install fire-retardant-treated plywood backing panels with 
classification marking of testing agency exposed to view. 

D. Do not splice structural members between supports unless otherwise indicated. 
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E. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

F. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in ICC's International Residential Code for One- and Two-
Family Dwellings. 

3. ICC-ES evaluation report for fastener. 

3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 
Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 061053 
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SECTION 062023 - INTERIOR FINISH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior trim, including non-fire-rated interior door  and sidelight frames. 
2. Shelving  and clothes rods. 

1.2 DEFINITIONS 

A. MDF: Medium-density fiberboard. 

B. MDO: Plywood with a medium-density overlay on the face. 

C. PVC: Polyvinyl chloride. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. 

B. Samples: For each exposed product and for each color and texture specified. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, comply with applicable rules of any rules-writing agency certified by the American 
Lumber Standard Committee's (ALSC) Board of Review. Grade lumber by an agency certified 
by the ALSC's Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber, mark grade stamp on end or back of each piece , or omit grade 

stamp and provide certificates of grade compliance issued by grading agency. 

B. Softwood Plywood: DOC PS 1. 

C. Hardboard: ANSI A135.4. 

D. MDF: ANSI A208.2, Grade 130 . 

E. Particleboard: ANSI A208.1, Grade M-2 . 
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F. Melamine-Faced Particleboard: Particleboard complying with ANSI A208.1, Grade M-2, 
finished on both faces with thermally fused, melamine-impregnated decorative paper and 
complying with NEMA LD 3, Grade VGL, for Test Methods 3.3, 3.4, 3.6, 3.8, and 3.10. 

1. Color: As selected by Architect from manufacturer's full range . 

2.2 INTERIOR TRIM 

A. Hardwood Lumber Trim for Transparent Finish (Stain or Clear Finish): 

1. Species and Grade: Red oak White maple Alder Aspen, basswood, cottonwood, sap gum, 
sycamore, white maple, or yellow poplar ; NHLA Clear . 

2. Maximum Moisture Content: 10 percent. 
3. Finger Jointing: Not allowed. 
4. Gluing for Width: Allowed Use for lumber trim wider than 6 inches . 
5. Veneered Material: Allowed Use for lumber trim wider than 6 inches . 
6. Face Surface: Surfaced (smooth) . 
7. Matching: Selected for compatible grain and color. 

B. Lumber Trim for Opaque Finish (Painted Finish): 

1. Species and Grade: Yellow Poplar . 
2. Maximum Moisture Content: 10 percent. 
3. Finger Jointing: Not allowed. 
4. Face Surface: Surfaced (smooth) . 
5. Optional Material: Primed MDF of same actual dimensions as lumber indicated may be 

used in lieu of lumber. 

C. Moldings for Opaque Finish (Painted Finish): Made to patterns included in MMPA's 
"WM/Series Softwood Moulding Patterns." 

1. Optional Material: Primed MDF. 
2. Base Pattern: See Trim Profile Schedule base on drawings. 
3. Shoe-Mold Pattern: Trim Profile Schedule shoe mold on drawings. 
4. Casing Pattern: Trim Profile Schedule casings on drawings. 

2.3 SHELVING AND CLOTHES RODS 

A.  Closet Utility Shelving: Made from the following material , 3/4 inch thick: 

1. MDO softwood plywood with solid-wood edge. 
2. Melamine-faced particleboard with applied-PVC front edge. 

B. Shelf Cleats: 3/4-by-5-1/2-inch boards with hole and notch to receive clothes rods, as specified 
above for shelving lumber trim for opaque finish . 

C. Shelf Brackets with Rod Support: BHMA A156.16, B04051; prime-painted formed steel. 
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. A&M Hardware, Inc. 
b. EPCO, Engineered Products Co. 
c. Knape & Vogt Manufacturing Company. 

D. Shelf Brackets without Rod Support: BHMA A156.16, B04041; prime-painted formed steel. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. A&M Hardware, Inc. 
b. EPCO, Engineered Products Co. 
c. Knape & Vogt Manufacturing Company. 

E. Clothes Rods: 1-1/2-inch- diameter, clear, kiln-dried . 

F. Clothes Rods: 1-5/16-inch- diameter, chrome-plated-steel tubes . 

G. Rod Flanges: Chrome-plated steel . 

2.4 MISCELLANEOUS MATERIALS 

A. Fasteners for Interior Finish Carpentry: Nails, screws, and other anchoring devices of type, size, 
material, and finish required for application indicated to provide secure attachment, concealed 
where possible. 

B. Glue: Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer for 
general carpentry use. 

C. Paneling Adhesive: Comply with paneling manufacturer's written instructions for adhesives. 

D. Multipurpose Construction Adhesive: Formulation, complying with ASTM D 3498, that is 
recommended for indicated use by adhesive manufacturer. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of projections and substances detrimental to application. 

B. Before installing interior finish carpentry, condition materials to average prevailing humidity in 
installation areas for a minimum of 24 hours  unless longer conditioning is recommended by 
manufacturer. 

http://www.specagent.com/LookUp/?ulid=13293&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=13294&mf=04&src=wd
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3.2 INSTALLATION, GENERAL 

A. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials. 

1. Use concealed shims where necessary for alignment. 
2. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as 

recommended by manufacturer. 
3. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand 

unless otherwise indicated. 
4. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining interior 

finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch 
maximum offset for reveal installation. 

5. Coordinate interior finish carpentry with materials and systems in or adjacent to it. 
Provide cutouts for mechanical and electrical items that penetrate interior finish 
carpentry. 

3.3 STANDING AND RUNNING TRIM INSTALLATION 

A. Install trim with minimum number of joints as is practical, using full-length pieces from 
maximum lengths of lumber available. 

1. Do not use pieces less than 24 inches long, except where necessary. 
2. Stagger joints in adjacent and related standing and running trim. 
3.  Cope at returns, miter at outside corners, and cope at inside corners to produce tight-

fitting joints with full-surface contact throughout length of joint. 
4. Use scarf joints for end-to-end joints. 
5. Plane backs of casings to provide uniform thickness across joints where necessary for 

alignment. 
6. Match color and grain pattern of trim for transparent finish (stain or clear finish) across 

joints. 
7. Install trim after gypsum-board joint finishing operations are completed. 
8. Install without splitting; drill pilot holes before fastening where necessary to prevent 

splitting. 
9. Fasten to prevent movement or warping. 
10. Countersink fastener heads on exposed carpentry work and fill holes. 

3.4 PANELING INSTALLATION 

A. Plywood Paneling: Select and arrange panels on each wall to minimize noticeable variations in 
grain character and color between adjacent panels. 

1. Leave 1/4-inch gap to be covered with trim at top, bottom, and openings. 
2. Install with uniform tight joints between panels. 
3. Attach panels to supports with manufacturer's recommended panel adhesive and 

fasteners. 
4. Space fasteners and adhesive as recommended by panel manufacturer. 
5. Conceal fasteners to greatest practical extent. 
6. Arrange panels with grooves and joints over supports. 
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a. Fasten to supports with nails of type and at spacing recommended by panel 
manufacturer. 

b. Use fasteners with prefinished heads matching groove color. 

B. Hardboard Paneling: Install according to manufacturer's written instructions. 

1. Leave 1/4-inch gap to be covered with trim at top, bottom, and openings. 
2. Butt adjacent panels with moderate contact. 
3. Use fasteners with prefinished heads matching paneling color. 
4. Wood Stud or Furring Substrate: Install with 1-inch annular-ring shank hardboard nails. 
5. Plaster or Gypsum-Board Substrate: Install with 1-5/8-inch annular-ring shank hardboard 

nails. 
6. Nailing: Space nails 4 inches o.c. at panel perimeter and 8 inches o.c. at intermediate 

supports unless otherwise required by manufacturer. 

3.5 SHELVING AND CLOTHES ROD INSTALLATION 

A. Cut shelf cleats at ends of shelves about 1/2 inch less than width of shelves and sand exposed 
ends smooth. 

1. Install shelf cleats by fastening to framing or backing with finish nails or trim screws, set 
below face and filled. 

2. Space fasteners not more than 16 inches o.c.  Use two fasteners at each framing member 
or fastener location for cleats 4 inches nominal in width and wider. 

3. Apply a bead of multipurpose construction adhesive to back of shelf cleats before 
installing. 

4. Remove adhesive that is squeezed out after fastening shelf cleats in place. 

B. Install shelf brackets according to manufacturer's written instructions, spaced not more than 32 
inches o.c. Fasten to framing members, blocking, or metal backing, or use toggle bolts or 
hollow wall anchors. 

C. Install standards for adjustable shelf supports according to manufacturer's written instructions. 
Fasten to framing members, blocking, or metal backing, or use toggle bolts or hollow wall 
anchors. Space fasteners not more than 12 inches o.c. 

D. Install standards for adjustable shelf brackets according to manufacturer's written instructions, 
spaced not more than 36 inches o.c. and within 6 inches of ends of shelves. Fasten to framing 
members, blocking, or metal backing, or use toggle bolts or hollow wall anchors. 

E. Cut shelves to neatly fit openings with only enough gap to allow shelves to be removed and 
reinstalled. 

1. Install shelves, fully seated on cleats, brackets, and supports. 
2. Fasten shelves to cleats with finish nails or trim screws, set flush. 
3. Fasten shelves to brackets to comply with bracket manufacturer's written instructions. 

F. Install rod flanges for rods as indicated. 
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1. Fasten to shelf cleats, framing members, blocking, or metal backing, or use toggle bolts 
or hollow wall anchors. 

2. Install rods in rod flanges. 

END OF SECTION 062023 
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SECTION 064023 - INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior standing and running trim. 
2. Interior frames and jambs. 
3. Interior stairs and railings. 
4. Wood furring, blocking, shims, and hanging strips for installing interior architectural 

woodwork items that are not concealed within other construction. 
5. Shop priming of interior architectural woodwork. 
6. Shop finishing of interior architectural woodwork. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site . 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Anchors. 
2. Adhesives. 
3. Shop finishing materials. 
4. Fire-Retardant Treatment: Include data and warranty information from chemical-

treatment manufacturer and certification by treating plant that treated materials comply 
with requirements. 

B. Shop Drawings: 

1. Include the following: 
a. Dimensioned plans, elevations, and sections. 
b. Attachment details. 

2. Show large-scale details. 
3. Show locations and sizes of furring, blocking, and hanging strips, including blocking and 

reinforcement concealed by construction and specified in other Sections. 

C. Samples: For each exposed product and for each shop-applied color and finish specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For architectural woodwork manufacturer and Installer. 
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B. Product Certificates: For the following: 

1. Composite wood and agrifiber products. 
2. Adhesives. 

C. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTLAS 

1.6 QUALITY ASSURANCE 

A. Manufacturer's Certification: Licensed participant in WI's Certified Compliance Program. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 

1. Build mockups of typical interior architectural woodwork as shown on Drawings . 
2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Owner specifically approves such deviations by 
Change Order. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install interior architectural woodwork until 
building is enclosed, wet-work is complete, and HVAC system is operating and maintaining 
temperature and relative humidity at levels designed for building occupants for the remainder of 
the construction period. 

B. Environmental Limitations: Do not deliver or install interior architectural woodwork until 
building is enclosed, wet-work is complete, and HVAC system is operating and maintaining 
temperature between 60 and 90 deg F and relative humidity between 25 and 55 percent during 
the remainder of the construction period. 

PART 2 - PRODUCTS 

2.1 ARCHITECTURAL WOODWORK MANUFACTURERS 

2.2 ARCHITECTURAL WOODWORK, GENERAL 

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 
Standards for grades of interior architectural woodwork indicated for construction, finishes, 
installation, and other requirements. 
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2.3 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH 

A. Architectural Woodwork Standards Grade: Custom . 

B. Hardwood Lumber: 

1. Wood Species and Cut:  Match species and cut indicated for other types of transparent-
finished architectural woodwork located in same area of building unless otherwise 
indicated. 

2. Species: White oak . 
3. Cut: Plain sliced/plain sawn . 
4. Wood Moisture Content: 5 to 10 percent. 
5. Provide split species on trim that faces areas with different wood species, matching each 

face of woodwork to species and cut of finish wood surfaces in areas finished. 
6. For base wider than available lumber, glue for width. Do not use veneered construction. 
7. For rails thicker than available lumber, use veneered construction. Do not glue for 

thickness. 

C. Softwood Lumber: 

1. Wood Species and Cut:  Match species and cut indicated for other types of transparent-
finished architectural woodwork located in same area of building unless otherwise 
indicated. 

2. Species: Eastern white pine . 
3. Cut: Plain sawn . 
4. Wood Moisture Content: 5 to 10 percent. 
5. Provide split species on trim that faces areas with different wood species, matching each 

face of woodwork to species and cut of finish wood surfaces in areas finished. 
6. For trim items wider than available lumber, use veneered construction. Do not glue for 

width. 
a. For veneered base, use softwood lumber core, glued for width. 

7. For base wider than available lumber, glue for width. Do not use veneered construction. 
8. For rails thicker than available lumber, use veneered construction. Do not glue for 

thickness. 
9. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches 

wide. 

2.4 INTERIOR STANDING AND RUNNING TRIM FOR OPAQUE FINISH 

A. Architectural Woodwork Standards Grade: Premium . 

1. Wood Species: Any closed-grain hardwood . 
2. Wood Moisture Content: 5 to 10 percent. 

2.5 INTERIOR FRAMES AND JAMBS FOR TRANSPARENT FINISH 

A. Architectural Woodwork Standards Grade: Premium . 
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B. Wood Species and Cut:  Match species and cut indicated for other types of transparent-finished 
architectural woodwork located in same area of building unless otherwise indicated. 

1. Species: White oak . 
2. Cut: Plain sliced/plain sawn . 
3. Wood Moisture Content: 5 to 10 percent. 
4. Provide split species on frames and jambs that face areas with different wood species, 

matching each face of woodwork to species and cut of finish wood surfaces in areas 
finished. 

C. For frames or jambs wider than available lumber, use veneered construction. Do not glue for 
width. 

1. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches 
wide. 

2.6 INTERIOR FRAMES AND JAMBS FOR OPAQUE FINISH 

A. Architectural Woodwork Standards Grade: Custom . 

B. Wood Species: Any closed-grain hardwood . 

1. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches 
wide. 

2. Wood Moisture Content: 5 to 10 percent. 

2.7 INTERIOR WOOD STAIRS AND RAILINGS 

A. Architectural Woodwork Standards Grade: Custom . 

B. Wood for Transparent Finish: 

1. Species and cut: 
a. Stringers: Red oak, plain sawn . 
b. Risers: Red oak, plain sawn . 
c. Treads: Red oak, plain sawn . 
d. Railings: Red oak, plain sawn . 
e. Balusters: Red oak, plain sawn . 
f. Newels: Red oak, plain sawn . 
g. Moldings: Red oak, plain sawn . 

2. Wood Moisture Content: 5 to 10 percent. 

C. Wood for Opaque Finish: 

1. Species: Any closed-grain hardwood . 
2. Wood Moisture Content: 5 to 10 percent. 

D. Finishes for Stair Parts: 
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1. Treads: Transparent Opaque. 
2. Risers: Transparent Opaque. 
3. Stringers: Transparent Opaque. 
4. Balusters: Transparent Opaque. 
5. Handrails: Transparent Opaque. 
6. Scotia, Cove, and Other Moldings: Transparent Opaque. 

E. Handrail Brackets: Cast nickel-silver with wall flange drilled for exposed anchor and tapped for 
concealed hanger bolt and with support arm for screwing to underside of rail. Size to provide 1-
1/2-inch clearance between handrail and face of wall. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Blum, Julius & Co., Inc. 
b. The Wagner Companies., R&B Wagner, Inc. 

F. Handrail/Bumper Rail Brackets: Pairs of extruded-aluminum channels: one for fastening to 
back of rail and one for fastening to face of wall, assembled in overlapping fashion and fastened 
together at top and bottom with self-tapping screws. Size to provide 1-1/2-inch clearance 
between handrail and wall. 

2.8 HARDWOOD SHEET MATERIALS 

A. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of 
the Architectural Woodwork Standards for each type of interior architectural woodwork and 
quality grade specified unless otherwise indicated. 

1. Medium-Density Fiberboard (MDF): ANSI A208.2, Grade 130 . 
2. Particleboard: ANSI A208.1, Grade M-2 . 
3. Particleboard: Straw-based particleboard complying with requirements in ANSI A208.1, 

Grade M-2, except for density. 
4. Softwood Plywood: DOC PS 1 , medium-density overlay. 
5. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1. 

2.9 FIRE-RETARDANT-TREATED WOOD MATERIALS 

A. Fire-Retardant-Treated Wood Materials: Where fire-retardant-treated materials are indicated, 
use materials complying with requirements that are acceptable to authorities having jurisdiction 
and with fire-test-response characteristics specified as determined by testing identical products 
according to test method indicated by a qualified testing agency. 

1. Use treated materials that comply with requirements of the Architectural Woodwork 
Standards. Do not use materials that are warped, discolored, or otherwise defective. 

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise 
adversely affect finishes. Do not use colorants to distinguish treated materials from 
untreated materials. 

http://www.specagent.com/LookUp/?ulid=13290&mf=04&src=wd
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3. Identify fire-retardant-treated materials with appropriate classification marking of 
qualified testing agency in the form of removable paper label or imprint on surfaces that 
will be concealed from view after installation. 

B. Fire-Retardant-Treated Lumber and Plywood: Products with a flame-spread index of 25 or less 
when tested according to ASTM E 84, with no evidence of significant progressive combustion 
when the test is extended an additional 20 minutes, and with the flame front not extending more 
than 10.5 feet beyond the centerline of the burners at any time during the test. 

1. Kiln-dry lumber and plywood after treatment to a maximum moisture content of 19 and 
15 percent, respectively. 

2. For items indicated to receive a stained, transparent, or natural finish, use organic resin 
chemical formulation. 

3. Mill lumber after treatment within limits set for wood removal that do not affect listed 
fire-test-response characteristics, using a woodworking shop certified by testing and 
inspecting agency. 

4. Mill lumber before treatment, and implement procedures during treatment and drying 
processes that prevent lumber from warping and developing discolorations from drying 
sticks or other causes, marring, and other defects affecting appearance of treated 
woodwork. 

C. Fire-Retardant Particleboard: Made from softwood particles and fire-retardant chemicals mixed 
together at time of panel manufacture, to achieve flame-spread index of 25 or less and smoke-
developed index of 25 or less according to ASTM E 84. 

1. For panels 3/4 inch thick and less, comply with ANSI A208.1 for Grade M-2, except for 
the following minimum properties: modulus of rupture, 1600 psi; modulus of elasticity, 
300,000 psi; internal bond, 80 psi; and screw-holding capacity on face and edge, 250 and 
225 lbf, respectively. 

2. For panels 13/16 to 1-1/4 inches thick, comply with ANSI A208.1 for Grade M-1, except 
for the following minimum properties: modulus of rupture, 1300 psi; modulus of 
elasticity, 250,000 psi; linear expansion, 0.50 percent; and screw-holding capacity on 
face and edge, 250 and 175 lbf, respectively. 

D. Fire-Retardant Fiberboard: Medium-density fiberboard (MDF) panels complying with 
ANSI A208.2, made from softwood fibers, synthetic resins, and fire-retardant chemicals mixed 
together at time of panel manufacture, to achieve flame-spread index of 25 or less and smoke-
developed index of 200 or less according to ASTM E 84. 

2.10 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Nailers: Softwood or hardwood lumber Fire-retardant-treated 
softwood lumber, kiln-dried to less than 15 percent moisture content. 

1. Preservative Treatment: Provide softwood lumber treated by pressure process, 
AWPA U1; Use Category UC3b. 
a. Provide where in contact with concrete or masonry . 
b. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. 
c. Preservative Chemicals: Acceptable to authorities having jurisdiction. 
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d. Mark lumber with treatment quality mark of an inspection agency approved by the 
American Lumber Standards Committee's (ALSC) Board of Review. 

2. Fire-Retardant Treatment: Complying with requirements; provide where indicated . 

B. Provide self-drilling screws for metal-framing supports, as recommended by metal-framing 
manufacturer. 

C. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. 

1. Provide metal expansion sleeves or expansion bolts for post-installed anchors. 
2. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of exterior 

walls and at floors. 

D. Installation Adhesive: Product recommended by fabricator for each substrate for secure 
anchorage. 

2.11 FABRICATION 

A. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before 
fabrication. 

B. Fabricate interior architectural woodwork to dimensions, profiles, and details indicated. 

1. Ease edges to radius indicated for the following: 
a. Edges of Solid-Wood (Lumber) Members: 1/16 inch unless otherwise indicated. 
b. Edges of Rails and Similar Members More Than 3/4 Inch Thick: 1/8 inch. 

C. Complete fabrication, including assembly, to maximum extent possible before shipment to 
Project site. 

1. Disassemble components only as necessary for shipment and installation. 
2. Where necessary for fitting at site, provide allowance for scribing, trimming, and fitting. 
3. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled. 

a. Install dowels, screws, bolted connectors, and other fastening devices that can be 
removed after trial fitting. 

b. Verify that parts fit as intended, and check measurements of assemblies against 
field measurements indicated on approved Shop Drawings before disassembling 
for shipment. 

D. Stairs: Cut rough carriages to accurately fit treads and risers. 

1. Glue treads to risers, and glue and nail treads and risers to carriages. 
2. House wall and face stringers, and glue and wedge treads and risers. 
3. Fabricate stairs with treads and risers no more than 1/8 inch from indicated position and 

no more than 1/16 inch out of relative position for adjacent treads and risers. 
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2.12 SHOP PRIMING 

A. Preparations for Finishing: Comply with the Architectural Woodwork Standards for sanding, 
filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 
interior architectural woodwork, as applicable to each unit of work. 

B. Interior Architectural Woodwork for Opaque Finish: Shop prime with one coat of wood primer 
as specified in Section 099123 "Interior Painting." 

1. Backpriming: Apply one coat of primer, compatible with finish coats, to concealed 
surfaces of woodwork.  Apply two coats to surfaces installed in contact with concrete or 
masonry and to end-grain surfaces. 

C. Interior Architectural Woodwork for Transparent Finish: Shop-seal concealed surfaces with 
required pretreatments and first coat of finish as specified in Section 099300 "Staining and 
Transparent Finishing." 

1. Backpriming: Apply one coat of sealer, compatible with finish coats, to concealed 
surfaces of woodwork.  Apply two coats to surfaces installed in contact with concrete or 
masonry and to end-grain surfaces. 

2.13 SHOP FINISHING 

A. Finish interior architectural woodwork indicated on Drawings at fabrication shop. Defer only 
final touchup, cleaning, and polishing until after installation. 

B. Preparation for Finishing: Comply with Architectural Woodwork Standards, Section 5 for 
sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for 
finishing interior architectural woodwork, as applicable to each unit of work. 

1. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to 
concealed surfaces of interior architectural woodwork. Apply two coats to end-grain 
surfaces. 

C. Transparent Finish: 

1. Architectural Woodwork Standards Grade: Same as item to be finished. 
2. Finish: System - 4, Latex Acrylic, Water Based. 
3. Finish: System - 12, Polyurethane, Water Based. 
4. Wash Coat for Closed-Grain Woods: Apply wash-coat sealer to woodwork made from 

closed-grain wood before staining and finishing. 
5. Staining: Match approved sample for color . 
6. Open Finish for Open-Grain Woods: Do not apply filler to open-grain woods. 
7. Filled Finish for Open-Grain Woods: Apply paste wood filler and wipe off excess. Tint 

filler to match stained wood. 
8. Sheen: Satin, 31-45 gloss units measured on 60-degree gloss meter according to 

ASTM D 523. 

D. Opaque Finish: 
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1. Architectural Woodworking Standards Grade: Same as item to be finished. 
2. Finish: System - 4, Latex Acrylic, Water Based. 
3. Finish: System - 12, Polyurethane, Water Based. 
4. Color: As selected by Architect from manufacturer's full range. 
5. Sheen: Satin, 31-45 gloss units measured on 60-degree gloss meter according to 

ASTM D 523. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition interior architectural woodwork to humidity conditions in 
installation areas for not less than 72 hours prior to beginning of installation. 

B. Before installing interior architectural woodwork, examine shop-fabricated work for completion 
and complete work as required, including removal of packing and backpriming of concealed 
surfaces. 

3.2 INSTALLATION 

A. Grade: Install interior architectural woodwork to comply with same grade as item to be 
installed. 

B. Assemble interior architectural woodwork and complete fabrication at Project site to the extent 
that it was not completed during shop fabrication. 

C. Install interior architectural woodwork level, plumb, true in line, and without distortion. 

1. Shim as required with concealed shims. 
2. Install level and plumb to a tolerance of 1/8 inch in 96 inches. 

D. Scribe and cut interior architectural woodwork to fit adjoining work, refinish cut surfaces, and 
repair damaged finish at cuts. 

E. Preservative-Treated Wood: Where cut or drilled in field, treat cut ends and drilled holes 
according to AWPA M4. 

F. Fire-Retardant-Treated Wood: Install fire-retardant-treated wood to comply with chemical 
treatment manufacturer's written instructions, including those for adhesives used to install 
woodwork. 

G. Anchor interior architectural woodwork to anchors or blocking built in or directly attached to 
substrates. 

1. Secure with countersunk, concealed fasteners and blind nailing. 
2. Use fine finishing nails  or finishing screws for exposed fastening, countersunk and filled 

flush with interior architectural woodwork. 
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3. For shop-finished items, use filler matching finish of items being installed. 

H. Standing and Running Trim: 

1. Install with minimum number of joints possible, using full-length pieces (from maximum 
length of lumber available) to greatest extent possible. 

2. Do not use pieces less than 36 inches long, except where shorter single-length pieces are 
necessary. 

3. Scarf running joints and stagger in adjacent and related members. 
4. Fill gaps, if any, between top of base and wall with latex sealant, painted to match wall. 
5. Install standing and running trim with no more variation from a straight line than 1/8 inch 

in 96 inches. 

I. Stairs: Securely anchor carriages to supporting substrates. 

1. Install stairs with treads and risers no more than 1/8 inch from indicated position. 
2. Secure with countersunk, concealed fasteners and blind nailing. 
3. Use fine finishing nails  or finishing screws for exposed fastening, countersunk and filled 

flush with wood surface. 

J. Railings: 

1. Install rails with no more than 1/8 inch in 96-inch variation from a straight line. 
2. Stair Rails: Glue and dowel or pin balusters to treads and railings, and railings to newel 

posts. 
a. Secure with countersunk, concealed fasteners and blind nailing. 
b. Use fine finishing nails  or finishing screws for exposed fastening, countersunk and 

filled flush with wood surface. 
3. Wall Rails: Support rails on wall brackets securely fastened to wall framing. 

3.3 FIELD QUALITY CONTROL 

A. Inspections: Provide inspection of installed Work through certifying that woodwork, including 
installation, complies with requirements of the Architectural Woodwork Standards for the 
specified grade. 

1. Inspection entity shall prepare and submit report of inspection. 

END OF SECTION 064023 
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SECTION 064214 - STILE AND RAIL WOOD PANELING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Stile and rail wood paneling for opaque finish. 
2. Wood furring, blocking, shims, and hanging strips for installing stile and rail wood 

paneling that are not concealed within other construction. 
3. Shop finishing. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site . 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include data for fire-retardant treatment from chemical-treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. 

B. Shop Drawings: For stile and rail wood paneling. 

1. Include plans, elevations, sections, and attachment details. 
2. Apply AWI Quality Certification Program label to Shop Drawings. 

C. Samples: For each exposed product and for each color and finish specified. 

1.4 INFORMATIONAL SUBMITTALS 

1.5 QUALITY ASSURANCE 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install paneling until building is enclosed, wet-
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at levels planned for building occupants during the remainder of the construction 
period. 
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PART 2 - PRODUCTS 

2.1 PANELING FABRICATORS 

A. Source Limitations: Engage a qualified woodworking firm to assume undivided responsibility 
for production of paneling and wood-veneer-faced architectural cabinets ornamental woodwork 
wood trim wood frames . 

B. Fabricators: Subject to compliance with requirements, available fabricators offering products 
that may be incorporated into the Work include, but are not limited to, the following: 

1. . 

2.2 PANELING, GENERAL 

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 
Standards" for grades of stile and rail wood paneling (stile and rail wall surfacing) indicated for 
construction, finishes, installation, and other requirements. 

1. Provide inspections of fabrication and installation together with labels and certificates 
from AWI certification program indicating that woodwork complies with requirements of 
grades specified. 

2.3 STILE AND RAIL WOOD PANELING FOR OPAQUE FINISH 

A. Grade: Economy. 

B. Wood Species: Any closed-grain hardwood . 

C. Stiles and Rails: Either solid lumber or particleboard, shop filled on face, with veneered or 
lumber-banded edges, at paneling fabricator's option. 

D. Flat Insert Panels: MDF or particleboard with shop-filled face. 

E. Shop assemble stile and rail paneling into largest units practical for delivery and installation. 
Provide shop-prepared detachable joints for necessary field connections. Sand and pull joints 
tight in shop so field joints will comply with joint tolerances for specified grade. Unless 
otherwise indicated, provide continuous mortise-and-tenon joints between panel units and 
provide removable temporary protection for joints during handling and delivery. 

1. Outside Corner of Stile and Rail Paneling: Shop prepare using lock-mitered  or mitered-
and-splined construction. Assemble, sand, and glue in shop if site conditions permit. 

2.4 MATERIALS 

A. Materials, General: Provide materials that comply with requirements of referenced quality 
standard for each quality grade specified unless otherwise indicated. 
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B. Wood Moisture Content: 5 to 10 percent. 

C. Composite Wood Products: Provide materials that comply with requirements of referenced 
quality standard for each quality grade specified unless otherwise indicated. 

1. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1. 

2.5 INSTALLATION MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber , kiln-dried to 
less than 15 percent moisture content. 

B. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. 
Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-
metal or hot-dip galvanized anchors and inserts at inside face of exterior walls. 

C. Installation Adhesive: Product recommended by panel fabricator for each substrate for secure 
anchorage. 

2.6 FABRICATION 

A. Complete fabrication, including assembly, to maximum extent possible before shipment to 
Project site. 

B. Shop cut openings, to maximum extent possible, to receive hardware, appliances, plumbing 
fixtures, electrical work, and similar items. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF STILE AND RAIL WOOD PANELING 

A. Before installation, condition paneling to humidity conditions in installation areas. 

B. Grade: Install paneling to comply with quality standard grade of paneling to be installed. 

C. Install paneling level, plumb, true in line, and without distortion. Shim as required with 
concealed shims. Install level and plumb to a tolerance of 1/8 inch in 96 inches. Install with no 
more than 1/16 inch in 96-inch vertical cup or bow and 1/8 inch in 96-inch horizontal variation 
from a true plane. 

D. Scribe and cut paneling to fit adjoining work, refinish cut surfaces, and repair damaged finish at 
cuts. 

E. Anchor paneling to supporting substrate with concealed panel-hanger clips splined connection 
strips . 

1. Do not use face fastening unless covered by trim . 
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F. Complete finishing work specified in this Section to extent not completed at shop or before 
installation of paneling. Fill nail holes with matching filler where exposed. 

G. See Section 099123 "Interior Painting" and for final finishing of installed paneling. 

END OF SECTION 064214 



 SECTION 070150.19 - 
PREPARATION FOR 

REROOFING 

 

 

Liberty Seneca Renovations PREPARATION FOR 
REROOFING 

070150.19 - 1 
 

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "Schneider Architectural Services" for "CITY CLUBHOUSE".  A valid, current MasterSpec license is required for editing and use of this 
document for any other project.(20345) 

SECTION 070150.19 - PREPARATION FOR REROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Full tear-off of entire roof system . 
2. Re-cover preparation of entire roof area . 
3. Removal of flashings and counterflashings. 

1.2 INFORMATIONAL SUBMITTALS 

1.3 QUALITY ASSURANCE 

1.4 FIELD CONDITIONS 

A. Existing Roofing System: 

B. Owner will not occupy portions of building immediately below reroofing area. 

1. Conduct reroofing so Owner's operations are not disrupted. 

C. Protect building to be reroofed, adjacent buildings, walkways, site improvements, exterior 
plantings, and landscaping from damage or soiling from reroofing operations. 

D. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. 

E. Limit construction loads on existing roof areas to remain, and existing roof areas scheduled to 
be reroofed to for rooftop equipment wheel loads and for uniformly distributed loads. 

F. Weather Limitations: Proceed with reroofing preparation only when existing and forecasted 
weather conditions permit Work to proceed without water entering existing roofing system or 
building. 

1. Remove only as much roofing in one day as can be made watertight in the same day. 

1.5 WARRANTY 

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 
during reroofing, by methods and with materials so as not to void existing roofing system 
warranty issued by . 
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PART 2 - PRODUCTS 

2.1 AUXILIARY REROOFING MATERIALS 

A. General: Use auxiliary reroofing preparation materials recommended by roofing system 
manufacturer for intended use and compatible with components of new roofing system. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Seal or isolate windows that may be exposed to airborne substances created in removal of 
existing materials. 

B. Shut off rooftop utilities and service piping before beginning the Work. 

C. Test existing roof drains to verify that they are not blocked or restricted. 

1. Immediately notify Architect of any blockages or restrictions. 

D. Coordinate with Owner to shut down air-intake equipment in the vicinity of the Work. 

1. Cover air-intake louvers before proceeding with reroofing work that could affect indoor 
air quality or activate smoke detectors in the ductwork. 

E. During removal operations, have sufficient and suitable materials on-site to facilitate rapid 
installation of temporary protection in the event of unexpected rain. 

F. Maintain roof drains in functioning condition to ensure roof drainage at end of each workday. 

1. Prevent debris from entering or blocking roof drains and conductors. 
a. Use roof-drain plugs specifically designed for this purpose. 
b. Remove roof-drain plugs at end of each workday, when no work is taking place, or 

when rain is forecast. 
2. If roof drains are temporarily blocked or unserviceable due to roofing system removal or 

partial installation of new roofing system, provide alternative drainage method to remove 
water and eliminate ponding. 
a. Do not permit water to enter into or under existing roofing system components that 

are to remain. 

3.2 ROOF TEAR-OFF 

A. Lower removed roofing materials to ground and onto lower roof levels, using dust-tight chutes 
or other acceptable means of removing materials from roof areas. 

B. Remove pavers and accessories from roofing. 
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1. Store and protect pavers and accessories for reuse in manner not to exceed structural 
loading limitations of roof deck. 

2. Discard cracked pavers. 

C. Full Roof Tear-off: Remove existing roofing and other roofing system components down to the 
existing roof deck . 

1. Remove vapor retarder . 
2. Remove base flashings and counter flashings. 
3. Remove perimeter edge flashing and gravel stops. 
4. Remove copings. 
5. Remove flashings at pipes, curbs, mechanical equipment, and other penetrations. 
6. Remove roof drains indicated on Drawings to be removed. 
7. Remove wood blocking, curbs, and nailers. 
8. Remove fasteners from deck. 

3.3 DECK PREPARATION 

A. Inspect deck after tear-off of roofing system. 

B. If broken or loose fasteners that secure deck panels to one another or to structure are observed, 
or if deck appears or feels inadequately attached, immediately notify Architect. 

1. Do not proceed with installation until directed by Architect. 

C. If deck surface is unsuitable for receiving new roofing or if structural integrity of deck is 
suspect, immediately notify Architect. 

1. Do not proceed with installation until directed by Architect. 

D. Provide additional deck securement as indicated on Drawings. 

E. Replace plywood roof sheathing as indicated on Drawings. 

F. Replace plywood roof sheathing as directed by Architect. 

1. Roof sheathing replacement will be paid for by adjusting the Contract Sum according to 
unit prices included in the Contract Documents. 

3.4 ROOF RE-COVER PREPARATION 

A. Remove blisters, ridges, buckles, and other substrate irregularities from existing roofing that 
inhibit new recover boards from conforming to substrate. 

1. Remove loose aggregate from aggregate-surfaced, built-up bituminous roofing with a 
power broom. 

2. Broom clean existing substrate. 
3. Coordinate with Owner's inspector to schedule times for tests and inspections. 
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4. Verify that existing substrate is dry. 
a. Spot check substrates with an electrical capacitance moisture-detection meter. 

5. Remove materials that are wet or damp. 
a. Removal will be paid for by adjusting the Contract Sum according to unit prices 

included in the Contract Documents. 

B. Remove blisters, ridges, buckles, and other substrate irregularities from existing roofing that 
inhibit new roofing from conforming to substrate. 

1. Broom clean existing substrate. 
2. Coordinate with Owner's inspector to schedule times for tests and inspections. 
3. Verify that existing substrate is dry before proceeding with installation. 

a. Spot check substrates with an electrical capacitance moisture-detection meter. 
4. Remove materials that are wet and damp. 

a. Removal will be paid for by adjusting the Contract Sum according to unit prices 
included in the Contract Documents. 

3.5 BASE FLASHING REMOVAL 

A. Remove existing base flashings. 

1. Clean substrates of contaminants, such as asphalt, sheet materials, dirt, and debris. 

B. Do not damage metal counterflashings that are to remain. 

1. Replace metal counterflashings damaged during removal with counterflashings specified 
in Section 076200 "Sheet Metal Flashing and Trim."  

C. When directed by Architect, replace parapet framing, wood blocking, curbs, and nailers to 
comply with Section 061000 "Rough Carpentry." 

END OF SECTION 070150.19 
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PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Below grade waterproofing and dampproofing 
 
1.2 RELATED SECTIONS 
 
1.3 REFERENCES 
 

A. AATC 127 - Water Resistance: Hydrostatic Pressure Test; 1998. 
 

B. ASTM C 1311 - Standard Specification for Solvent Release Sealants; 2002. 
 

C. ASTM D 1621 - Standard Test Method for Compressive Properties of Rigid Cellular Plastics; 
2004a. 

 
D. ASTM E 96/E 96M - Standard Test Methods for Water Vapor Transmission of Materials; 

2005. 
 

E. CCMC Technical Guide for Foundation Wall Drainage Systems – Dimpled Membranes. 
Master Format Section 02622.1; (Oct. 11, 2006). 

 
F. CCMC Technical Guide for Rigid Polyethylene or Polystyrene Dampproofing Membrane. 

Master Format Section 07111; (Oct. 11, 2001). 
 

G. CGSB 19-GP-14M - Sealing Compound, One Component, Butyl-Polyisobutylene Polymer 
Base, Solvent Curing; 1984. 

 
R. ICC-ES – Evaluation Guidelines for Rigid Polyethylene Below Grade, Dampproofing and 

Wall Waterproofing Material EG 114; (Mar. 1, 2004) 
 
1.4 SUBMITTALS 
 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 
 

B. Product Data:  Manufacturer's data sheets on each product to be used, including: 
1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations. 
3. Installation methods. 
4. Specimen warranty. 

 
C. Samples:  12 by 12 inch (300 by 300 mm) piece of sheet; minimum 12 inch (300 mm) long 

piece of strip; each type of fastener. 
 

D. Test Reports:  Evaluation service reports or other independent testing agency reports 
showing compliance with specified requirements. 

 
E. Installer Qualifications:  Include minimum of 5 project references. 

 
F. Executed warranty. 

 
1.5 QUALITY ASSURANCE 
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A. Installer Qualifications:  Company specializing in performing work of this type and approved 
by the membrane manufacturer. 

 
B. Manufacturer's Field Services:  Provide the services of a representative accredited by the 

sheet manufacturer to examine substrates before starting installation, periodically review 
installation procedures, and review final installed systems. 

 
1.6 DELIVERY, STORAGE, AND PROTECTION 
 

A. Deliver products to project site in original packaging with labels intact. 
 

B. Store products in manner acceptable to membrane manufacturer. 
 

C. When products must be stored for extended periods, keep out of direct sunlight and at 
temperatures above minus 22 degrees F (minus 30 degrees C). 

 
D. Store and dispose of solvent-based materials, and materials used with solvent-based 

materials, in accordance with requirements of local authorities having jurisdiction. 
 
1.7 WARRANTY 
 

A. Manufacturer’s Limited Product Warranty. 
 
PART 2  PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. All Products of This Section: 
1. Dörken Systems Inc:  www.dorken.com 
2. Substitutions:  See Section 01600 - Product Requirements 

 
2.2 APPLICATIONS 
 

A. Foundation Wall Waterproofing or dampproofing:  Install membrane to all walls below grade, 
from bottom of wall to grade level, and in locations indicated on the drawings. 

 
2.3 MATERIALS 
 

A. Foundation Wall Waterproofing or dampproofing Membrane:  High density polyethylene 
sheet, dimpled throughout field of sheet, with flat flanges on manufactured edges. 

  
1. a. Product:  Dörken Systems Inc. DELTA®-MS  

b. Color: Brown. 
      c. Working Temperature Range:  Minus 22º F (minus 30º C) to 176º F (80º C). 

          d. Dimple Height: 5/16 inch (8mm) 
          e. Compressive Strength: ASTM D 1621:  Approximately 5200 psf (250 kN/sq m) 
          f.  Flange Width: 2 inch (50 mm) 
          g. UV Stability: 30 days maximum UV exposure, however cover as soon as possible  
          h. Material Quality: Meeting minimum requirements of CCMC Technical Guide for 

Rigid Polyethylene or Polystyrene Dampproofing Membrane. 
           i. Sheet Width: As required to result in as few seams as possible. 
           j. Recycled Content: 60% post consumer / post-industrial HDPE 

        k. Sustainable Design: Virgin co-extrusion process, utilizing virgin polyethylene on the         
outside layers and recycled HDPE in the middle to provide long-term in situ 
performance. 

B. Accessories as recommended by product manufacturer’s installation instructions. 

http://www.dorken.com/
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PART 3  EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify that substrates are sound enough to retain fasteners and suitable for bonding of 
sealant. 

 
B. Verify that there are no active leaks within area to be covered. 

 
C. Verify that perimeter foundation drainage system has been properly installed. 

 
D. Verify that finish grade elevations are clearly marked. 

 
E. Do not begin installation until substrates have been properly prepared. 

 
F. If substrate preparation is the responsibility of another trade, notify Architect of unsatisfactory 

preparation before proceeding. 
 
 
3.2 PREPARATION 
 

A. Clean surfaces "broom clean" prior to installation. 
 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions. 

 
1. Remove projections larger than 1/4 inch (6 mm); remove sharp edges. 
2. In concrete and masonry, patch cracks and holes so that they provide suitable 

substrate as recommended by membrane manufacturer. 
C. Mark a chalk line at anticipated grade level on walls prior to starting installation. 

 
3.3 INSTALLATION 
 

A. Install in accordance with manufacturer's recommended procedure. 
 

B. Do not install when: 
 

1. Ambient temperature is below minus 22 degrees F (minus 30 degrees C). 
2. Concrete has been cured for less than 3 days. 
3. Standing water is present. 

 
C. General Sheet Installation:  Start at lowest point and work to top, running length of sheets 

horizontally and overlapping upper sheets in shingle fashion at least 6 inches (150 mm); lap 
vertical joints at least 6 inches (150 mm). 

 
1. Install sheets without gaps, wrinkles, creases, or tears. 
2. Align and interlock overlapping layers. 
3. Secure to substrate at edges and in the field of the sheet using fasteners and 

methods recommended by sheet manufacturer; stagger fasteners in alternate rows. 
4. Flash and seal top edges, around openings and penetrations, and other locations 

recommended by manufacturer, in manner recommended by manufacturer. 
 

D. Foundation wall waterproofing or dampproofing:  In addition to general sheet installation 
specified above: 
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1. Install with protruding dimples on side facing substrate. 
2. Unless otherwise indicated, fasten dimpled sheets using specified fasteners with 

dimpled washers interlocked with sheet at not more than 24 inches (600 mm) on 
center in a “W” pattern. 

3. At top, install with flat edge secured with DELTA®-MOLD STRIP. Fasten at not more 
than 8 inches (200 mm) on center. 

4. At all joints, apply continuous bead of sealant between layers and fasten through both 
layers with specified fasteners with dimpled washers. 

5. At vertical joints, overlap sheets at least 6 inches (150 mm) and interlock dimples, 
making full contact with sealant. 

6. At horizontal joints, apply continuous sealant bead between wall and top flange of 
lower sheet and fasten lower sheet along top edge; overlap upper sheet over flat 
flange of lower sheet and fasten through both sheets at lower edge of upper sheet at 
36” (910 mm) on center. 

7. At interruptions and penetrations, apply continuous bead of sealant between sheet 
and substrate, fasten sheet around entire opening at not more than 8 inches (100 
mm) on center, and cover cut edge with flashing strip sealed to wall and fastened at 
not more than 8 inches (100 mm) on center. 

8. At inside and outside corners, install sheet as close to substrate as possible without 
breaking and fasten along both sides entire length of corner, not closer than 5 inches 
(125 mm) to corner. 

9. At bottom of walls, extend a single sheet from wall over footing to drainage pipe.  
 

E. Repairs to Dimpled Sheet:  Apply patch made of same material interlocked, with continuous 
sealant bead around tear or penetration. 

 
3.4 FIELD QUALITY CONTROL 
 

A. Provide the services of a manufacturer's representative to inspect substrates for suitability 
for installation, to review procedures during construction, and to review the finished work. 

 
3.5 PROTECTION 
 

A. Do not leave installed membrane exposed to sunlight for more than 30 days after 
installation; to cover, complete backfill operation or cover with protection board. 

 
B. Prior to backfilling, inspect DELTA®-MS for tears and other damage and repair. 

 
C. Take care when backfilling to avoid damage to membrane; replace membrane damaged 

during backfilling. 
 

D. Protect installed products until completion of project. 
 

E. Touch-up, repair or replace damaged products before Substantial Completion. 
 
 
 END OF SECTION 
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SECTION 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Glass-fiber blanket insulation. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Extruded polystyrene foam-plastic board insulation. 
2. Glass-fiber blanket insulation. 

1.3 INFORMATIONAL SUBMITTALS 

A. Installer's Certification: Listing type, manufacturer, and R-value of insulation installed in each 
element of the building thermal envelope. 

1. Sign, date, and post the certification in a conspicuous location on Project site. 

B. Product test reports. 

PART 2 - PRODUCTS 

2.1 GLASS-FIBER BLANKET INSULATION 

A. Glass-Fiber Blanket Insulation, Unfaced : ASTM C665, Type I; passing ASTM E136 for 
combustion characteristics. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. CertainTeed Corporation. 
b. CertainTeed Insulation. 
c. Johns Manville; a Berkshire Hathaway company. 
d. Knauf Insulation. 
e. Owens Corning. 

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84. 
3. Smoke-Developed Index: Not more than 50 when tested in accordance with ASTM E84. 
4. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 

inches and wider in width. 

http://www.specagent.com/LookUp/?ulid=11272&mf=04&src=wd
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2.2 ACCESSORIES 

A. Insulation for Miscellaneous Voids: 

1. Spray Polyurethane Foam Insulation: ASTM C1029, Type II, closed cell, with maximum 
flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E84. 

B. Insulation Anchors, Spindles, and Standoffs: As recommended by manufacturer. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time. 

C. Install insulation with manufacturer's R-value label exposed after insulation is installed. 

D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill 
voids with insulation. Remove projections that interfere with placement. 

E. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, 
and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or 
required to make up total thickness or to achieve R-value. 

3.2 INSTALLATION OF SLAB INSULATION 

A. On vertical slab edge and foundation surfaces, set insulation units using manufacturer's 
recommended adhesive according to manufacturer's written instructions. 

1. If not otherwise indicated, extend insulation a minimum of 36 inches 48 inches below 
exterior grade line. 

B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 
instructions. Stagger end joints and tightly abut insulation units. 

1. If not otherwise indicated, extend insulation a minimum of 36 inches 48 inches in from 
exterior walls. 

3.3 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 

A. Blanket Insulation: Install in cavities formed by framing members according to the following 
requirements: 
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1. Use insulation widths and lengths that fill the cavities formed by framing members. If 
more than one length is required to fill the cavities, provide lengths that will produce a 
snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members. 

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or 
protected from contact with insulation. 

4. For wood-framed construction, install blankets according to ASTM C1320 and as 
follows: 
a. With faced blankets having stapling flanges, lap blanket flange over flange of 

adjacent blanket to maintain continuity of vapor retarder once finish material is 
installed over it. 

B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required 
to prevent gaps in insulation using the following materials: 

1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum 
volume equaling a density of approximately 2.5 lb/cu. ft.. 

2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions. 

END OF SECTION 072100 
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SECTION 075323 - ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Adhered ethylene-propylene-diene-terpolymer (EPDM) roofing system. 
2. Substrate board. 
3. Roof insulation. 
4. Cover board. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. For insulation and roof system component fasteners, include copy of FM Approvals' 
RoofNav listing. 

1.3 INFORMATIONAL SUBMITTALS 

A. Manufacturer Certificates: 

1. Performance Requirement Certificate: Signed by roof membrane manufacturer, certifying 
that roofing system complies with requirements specified in "Performance Requirements" 
Article. 
a. Submit evidence of complying with performance requirements. 

2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying that all 
materials supplied under this Section are acceptable for special warranty. 

B. Sample warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing 
system manufacturer to install manufacturer's product and that is eligible to receive 
manufacturer's special warranty. 
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1.6 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that 
fail in materials or workmanship within specified warranty period. 

1. Warranty Period: 20 years from Date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure when tested 
according to ASTM G152, ASTM G154, or ASTM G155. 

B. Impact Resistance: Roof membrane shall resist impact damage when tested according to 
ASTM D3746, ASTM D4272, or the Resistance to Foot Traffic Test in FM Approvals 4470. 

C. FM Approvals' RoofNav Listing: Roof membrane, base flashings, and component materials 
shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part of a 
roofing system, and shall be listed in FM Approvals' RoofNav for Class 1 or noncombustible 
construction, as applicable. Identify materials with FM Approvals Certification markings. 

1. Fire/Windstorm Classification: Class 1A-90 . 
2. Hail-Resistance Rating: FM Global Property Loss Prevention Data Sheet 1-34 MH .  

D. SPRI's Directory of Roof Assemblies Listing: Roof membrane, base flashings, and component 
materials shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part 
of a roofing system, and shall be listed in SPRI's Directory of Roof Assemblies for roof 
assembly identical for that specified for this Project. 

1. Wind Uplift Load Capacity: 90 psf . 

E. Exterior Fire-Test Exposure: ASTM E108 or UL 790, Class A ; for application and roof slopes 
indicated; testing by a qualified testing agency. Identify products with appropriate markings of 
applicable testing agency. 

2.2 ETHYLENE-PROPYLENE-DIENE-TERPOLYMER (EPDM) ROOFING 

A. EPDM Sheet: ASTM D4637/D4637M, Type I, nonreinforced, EPDM sheet  with factory-
applied seam tape. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Carlisle SynTec Incorporated. 
b. Firestone Building Products. 
c. Johns Manville; a Berkshire Hathaway company. 

http://www.specagent.com/LookUp/?ulid=12785&mf=04&src=wd
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2. Thickness: 60 mils , nominal. 
3. Exposed Face Color: Black . 

2.3 AUXILIARY ROOFING MATERIALS 

A. General: Auxiliary materials recommended by roofing system manufacturer for intended use 
and compatible with other roofing components. 

1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction. 

B. Protection Sheet: Epichlorohydrin or neoprene nonreinforced flexible sheet, 55 to 60 mils thick, 
recommended by EPDM manufacturer for resistance to hydrocarbons, non-aromatic solvents, 
grease, and oil. 

C. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer. 

D. Bonding Adhesive: Manufacturer's standard , water based. 

E. Seaming Material: Manufacturer's standard, synthetic-rubber polymer primer and 3-inch- wide 
minimum, butyl splice tape with release film . 

F. Lap Sealant: Manufacturer's standard, single-component sealant , colored to match membrane 
roofing. 

G. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening components to substrate, 
and acceptable to roofing system manufacturer. 

H. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, 
molded pipe boot flashings, preformed inside and outside corner sheet flashings, reinforced 
EPDM securement strips, T-joint covers, in-seam sealants, termination reglets, cover strips, and 
other accessories. 

1. Provide white flashing accessories for white EPDM membrane roofing. 

2.4 SUBSTRATE BOARDS 

A. Substrate Board: ASTM C1177/C1177M, glass-mat, water-resistant gypsum board or 
ASTM C1278/C1278M, fiber-reinforced gypsum board. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. CertainTeed Corporation. 
b. Georgia-Pacific Gypsum LLC. 
c. National Gypsum Company. 
d. USG Corporation. 

2. Thickness: Type X, 5/8 inch. 

http://www.specagent.com/LookUp/?ulid=5110&mf=04&src=wd
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3. Surface Finish: Factory primed . 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening substrate panel to roof 
deck. 

2.5 ROOF INSULATION 

A. Composite Polyisocyanurate Board Insulation: ASTM C1289, with factory-applied facing board 
on one major surface, as indicated below by type, and felt or glass-fiber mat facer on the other. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Atlas EPS; a Division of Atlas Roofing Corporation. 
b. Atlas Roofing Corporation. 
c. Firestone Building Products. 
d. GAF. 
e. Hunter Panels. 
f. Insulfoam; Carlisle Construction Materials Company. 
g. Johns Manville; a Berkshire Hathaway company. 

2. Size: 48 by 48 inches 48 by 96 inches. 
3. Thickness: 6 Inches . 

B. Tapered Insulation: Provide factory-tapered insulation boards. 

1. Material: Match roof insulation . 
2. Minimum Thickness: 1/4 inch. 
3. Slope: 

a. Roof Field: 1/4 inch per foot unless otherwise indicated on Drawings. 
b. Saddles and Crickets: 1/2 inch per foot unless otherwise indicated on Drawings. 

2.6 INSULATION ACCESSORIES 

A. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening roof insulation  and cover 
boards to substrate, and acceptable to roofing system manufacturer. 

B. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof 
insulation to substrate or to another insulation layer as follows: 

1. Full-spread, spray-applied, low-rise, two-component urethane adhesive. 

C. Cover Board: ASTM C1177/C1177M, glass-mat, water-resistant gypsum substrate, or 
ASTM C1278/C1278M, fiber-reinforced gypsum board. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

http://www.specagent.com/LookUp/?ulid=8995&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5112&mf=04&src=wd
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a. Georgia-Pacific Gypsum LLC. 
b. National Gypsum Company. 
c. USG Corporation. 

2. Thickness: 1/2 inch . 
3. Surface Finish: Factory primed . 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work. 

1. Verify that minimum concrete drying period recommended by roofing system 
manufacturer has passed. 

2. Verify that concrete substrate is visibly dry and free of moisture, and that minimum 
concrete internal relative humidity is not more than 75 percent, or as recommended by 
roofing system manufacturer when tested according to ASTM F2170. 
a. Test Frequency: One test probe per each 1000 sq. ft. , or portion thereof, of roof 

deck, with not less than three test probes. 
b. Submit test reports within 24 hours of performing tests. 

3. Verify that concrete-curing compounds that will impair adhesion of roofing components 
to roof deck have been removed. 

4. Verify that joints in precast concrete roof decks have been grouted flush with top of 
concrete. 

3.2 PREPARATION 

A. Perform fastener-pullout tests according to roof system manufacturer's written instructions. 

1. Submit test result within 24 hours of performing tests. 
a. Include manufacturer's requirements for any revision to previously submitted 

fastener patterns required to achieve specified wind uplift requirements. 

B. Install sound-absorbing insulation strips according to acoustical roof deck manufacturer's 
written instructions. 

3.3 INSTALLATION OF ROOFING, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions, FM 
Approvals' RoofNav assembly requirements, and FM Global Property Loss Prevention Data 
Sheet 1-29. 
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B. Complete terminations and base flashings and provide temporary seals to prevent water from 
entering completed sections of roofing system at end of workday or when rain is forecast. 
Remove and discard temporary seals before beginning work on adjoining roofing. 

3.4 INSTALLATION OF SUBSTRATE BOARD 

A. Install substrate board with long joints in continuous straight lines, with end joints staggered not 
less than 24 inches in adjacent rows. 

1. At steel roof decks, install substrate board at right angle to flutes of deck. 
a. Locate end joints over crests of steel roof deck. 

2. Tightly butt substrate boards together. 
3. Cut substrate board to fit tight around penetrations and projections, and to fit tight to 

intersecting sloping roof decks. 
4. Fasten substrate board to top flanges of steel deck according to recommendations in FM 

Approvals' RoofNav listed roof assembly requirements for specified Windstorm 
Resistance Classification and FM Global Property Loss Prevention Data Sheet 1-29. 

5. Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, 
perimeter, and field of roof according to roofing system manufacturers' written 
instructions. 

6. Loosely lay substrate board over roof deck. 

3.5 INSTALLATION OF INSULATION 

A. Coordinate installing roofing system components so insulation is not exposed to precipitation or 
left exposed at end of workday. 

B. Comply with roofing system and insulation manufacturer's written instructions for installing 
roof insulation. 

C. Installation Over Decking: 

1. Mechanically fasten slip sheet to roof deck using mechanical fasteners specifically 
designed and sized for fastening slip sheet to wood panel decks. 
a. Fasten slip sheet according to requirements in SPRI's Directory of Roof 

Assemblies for specified Wind Uplift Load Capacity. 
b. Fasten slip sheet to resist specified uplift pressure at corners, perimeter, and field 

of roof. 
2. Install base layer of insulation with joints staggered not less than 24 inches in adjacent 

rows end joints staggered not less than 12 inches in adjacent rows. 
a. Where installing composite and noncomposite insulation in two or more layers, 

install noncomposite board insulation for bottom layer and intermediate layers, if 
applicable, and install composite board insulation for top layer. 

b. Trim insulation neatly to fit around penetrations and projections, and to fit tight to 
intersecting sloping roof decks. 

c. Make joints between adjacent insulation boards not more than 1/4 inch in width. 
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d. At internal roof drains, slope insulation to create a square drain sump with each 
side equal to the diameter of the drain bowl plus 24 inches. 
1) Trim insulation so that water flow is unrestricted. 

e. Fill gaps exceeding 1/4 inch with insulation. 
f. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations. 
g. Loosely lay base layer of insulation units over substrate. 
h. Mechanically attach base layer of insulation  and substrate board using mechanical 

fasteners specifically designed and sized for fastening specified board-type roof 
insulation to wood panel decks. 
1) Fasten insulation according to requirements in SPRI's Directory of Roof 

Assemblies for specified Wind Uplift Load Capacity. 
2) Fasten insulation to resist specified uplift pressure at corners, perimeter, and 

field of roof. 
3. Install upper layers of insulation  and tapered insulation with joints of each layer offset 

not less than 12 inches from previous layer of insulation. 
a. Staggered end joints within each layer not less than 24 inches in adjacent rows. 
b. Install with long joints continuous and with end joints staggered not less than 12 

inches in adjacent rows. 
c. Trim insulation neatly to fit around penetrations and projections, and to fit tight to 

intersecting sloping roof decks. 
d. Make joints between adjacent insulation boards not more than 1/4 inch in width. 
e. At internal roof drains, slope insulation to create a square drain sump with each 

side equal to the diameter of the drain bowl plus 24 inches. 
1) Trim insulation so that water flow is unrestricted. 

f. Fill gaps exceeding 1/4 inch with insulation. 
g. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations. 
h. Loosely lay each layer of insulation units over substrate. 
i. Adhere each layer of insulation to substrate using adhesive according to FM 

Approvals' RoofNav assembly requirements and FM Global Property Loss 
Prevention Data Sheet 1-29 for specified Windstorm Resistance Classification, as 
follows: 
1) Set each layer of insulation in a solid mopping of hot roofing asphalt, 

applied within plus or minus 25 deg F of equiviscous temperature. 
2) Set each layer of insulation in ribbons of bead-applied insulation adhesive, 

firmly pressing and maintaining insulation in place. 
3) Set each layer of insulation in a uniform coverage of full-spread insulation 

adhesive, firmly pressing and maintaining insulation in place. 

D. Installation Over Concrete Decks: 

1. Install base layer of insulation with joints staggered not less than 24 inches in adjacent 
rows . 
a. Where installing composite and noncomposite insulation in two or more layers, 

install noncomposite board insulation for bottom layer and intermediate layers, if 
applicable, and install composite board insulation for top layer. 

b. Trim insulation neatly to fit around penetrations and projections, and to fit tight to 
intersecting sloping roof decks. 

c. Make joints between adjacent insulation boards not more than 1/4 inch in width. 
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d. At internal roof drains, slope insulation to create a square drain sump with each 
side equal to the diameter of the drain bowl plus 24 inches. 
1) Trim insulation so that water flow is unrestricted. 

e. Fill gaps exceeding 1/4 inch with insulation. 
f. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations. 
g. Loosely lay base layer of insulation units over substrate. 
h. Adhere base layer of insulation to concrete roof deck according to FM Approvals' 

RoofNav assembly requirements and FM Global Property Loss Prevention Data 
Sheet 1-29 for specified Windstorm Resistance Classification, as follows: 
1) Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. 

ft., and allow primer to dry. 
2) Set insulation in a solid mopping of hot roofing asphalt, applied within plus 

or minus 25 deg F of equiviscous temperature. 
3) Set insulation in ribbons of bead-applied insulation adhesive, firmly 

pressing and maintaining insulation in place. 
4) Set insulation in a uniform coverage of full-spread insulation adhesive, 

firmly pressing and maintaining insulation in place. 
2. Install upper layers of insulation  and tapered insulation with joints of each layer offset 

not less than 12 inches from previous layer of insulation. 
a. Staggered end joints within each layer not less than 24 inches in adjacent rows. 
b. Install with long joints continuous and with end joints staggered not less than 12 

inches in adjacent rows. 
c. Trim insulation neatly to fit around penetrations and projections, and to fit tight to 

intersecting sloping roof decks. 
d. Make joints between adjacent insulation boards not more than 1/4 inch in width. 
e. At internal roof drains, slope insulation to create a square drain sump with each 

side equal to the diameter of the drain bowl plus 24 inches. 
1) Trim insulation so that water is unrestricted. 

f. Fill gaps exceeding 1/4 inch with insulation. 
g. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations. 
h. Loosely lay each layer of insulation units over substrate. 
i. Adhere each layer of insulation to substrate using adhesive according to FM 

Approvals' RoofNav assembly requirements and FM Global Property Loss 
Prevention Data Sheet 1-29 for specified Windstorm Resistance Classification, as 
follows: 
1) Set each layer of insulation in a solid mopping of hot roofing asphalt, 

applied within plus or minus 25 deg F of equiviscous temperature. 
2) Set each layer of insulation in ribbons of bead-applied insulation adhesive, 

firmly pressing and maintaining insulation in place. 
3) Set each layer of insulation in a uniform coverage of full-spread insulation 

adhesive, firmly pressing and maintaining insulation in place. 

3.6 INSTALLATION OF COVER BOARDS 

A. Install cover boards over insulation with long joints in continuous straight lines with end joints 
staggered between rows. Offset joints of insulation below a minimum of 6 inches in each 
direction. 
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1. Trim cover board neatly to fit around penetrations and projections, and to fit tight to 
intersecting sloping roof decks. 

2. At internal roof drains, conform to slope of drain sump. 
a. Trim cover board so that water flow is unrestricted. 

3. Cut and fit cover board tight to nailers, projections, and penetrations. 
4. Loosely lay cover board over substrate. 
5. Adhere cover board to substrate using adhesive according to FM Approvals' RoofNav 

assembly requirements and FM Global Property Loss Prevention Data Sheet 1-29 for 
specified Windstorm Resistance Classification, as follows: 
a. Set cover board in a solid mopping of hot roofing asphalt, applied within plus or 

minus 25 deg F of equiviscous temperature. 
b. Set cover board in ribbons of bead-applied insulation adhesive, firmly pressing and 

maintaining insulation in place. 
c. Set cover board in a uniform coverage of full-spread insulation adhesive, firmly 

pressing and maintaining insulation in place. 

B. Install slip sheet over cover board and immediately beneath roofing. 

3.7 ADHERED ROOFING INSTALLATION 

A. Adhere roof membrane over area to receive roofing according to roofing system manufacturer's 
written instructions. 

B. Unroll membrane roof membrane and allow to relax before installing. 

C. Start installation of roofing in presence of roofing system manufacturer's technical personnel. 

D. Accurately align roof membrane, and maintain uniform side and end laps of minimum 
dimensions required by manufacturer. Stagger end laps. 

E. Bonding Adhesive: Apply to substrate and underside of roof membrane at rate required by 
manufacturer, and allow to partially dry before installing roof membrane. Do not apply to splice 
area of roof membrane. 

F. In addition to adhering, mechanically fasten roof membrane securely at terminations, 
penetrations, and perimeters. 

G. Apply roof membrane with side laps shingled with slope of roof deck where possible. 

H. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal roof 
membrane in place with clamping ring. 

I. Adhere protection sheet over roof membrane at locations indicated. 
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3.8 INSTALLATION OF BASE FLASHING 

A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according to 
roofing system manufacturer's written instructions. 

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow 
to partially dry. Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet 
flashing. 

D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping 
sheets to ensure a watertight seam installation. Apply lap sealant and seal exposed edges of 
sheet flashing terminations. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through 
termination bars. 

3.9 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. When 
remaining construction does not affect or endanger roofing system, inspect roofing system for 
deterioration and damage, describing its nature and extent in a written report, with copies to 
Architect and Owner. 

B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair 
substrates, and repair or reinstall roofing system to a condition free of damage and deterioration 
at time of Substantial Completion and according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 075323 
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SECTION 078413 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Penetration firestopping systems for the following applications: 
a. Penetrations in fire-resistance-rated walls. 
b. Penetrations in horizontal assemblies. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site . 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Product Schedule: For each penetration firestopping system. Include location, illustration of 
firestopping system, and design designation of qualified testing and inspecting agency. 

1. Engineering Judgments: Where Project conditions require modification to a qualified 
testing and inspecting agency's illustration for a particular penetration firestopping 
system, submit illustration, with modifications marked, approved by penetration 
firestopping system manufacturer's fire-protection engineer as an engineering judgment 
or equivalent fire-resistance-rated assembly. Obtain approval of authorities having 
jurisdiction prior to submittal. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that penetration firestopping systems have been 
installed in compliance with requirements and manufacturer's written instructions. 
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1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Approval according to 
FM Approval 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 
comply with its "Qualified Firestop Contractor Program Requirements." 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 

1. Perform penetration firestopping system tests by a qualified testing agency acceptable to 
authorities having jurisdiction. 

2. Test per testing standards referenced in "Penetration Firestopping Systems" Article. 
Provide rated systems complying with the following requirements: 
a. Penetration firestopping systems shall bear classification marking of a qualified 

testing agency. 
1) UL in its "Fire Resistance Directory." 
2) Intertek Group in its "Directory of Listed Building Products." 
3) FM Approval in its "Approval Guide." 

2.2 PENETRATION FIRESTOPPING SYSTEMS 

A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other 
gases, and maintain original fire-resistance rating of construction penetrated. Penetration 
firestopping systems shall be compatible with one another, with the substrates forming 
openings, and with penetrating items if any. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. 3M Fire Protection Products. 
b. Hilti, Inc. 
c. Specified Technologies, Inc. 
d. Tremco, Inc. 

B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings 
determined per ASTM E814 or UL 1479, based on testing at a positive pressure differential of 
0.01-inch wg. 

1. F-Rating: Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings 
determined per ASTM E814 or UL 1479, based on testing at a positive pressure differential of 
0.01-inch wg. 

http://www.specagent.com/LookUp/?ulid=11857&mf=04&src=wd
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1. F-Rating: At least one hour, but not less than the fire-resistance rating of constructions 
penetrated. 

2. T-Rating: At least one hour, but not less than the fire-resistance rating of constructions 
penetrated except for floor penetrations within the cavity of a wall. 

3. W-Rating: Provide penetration firestopping systems showing no evidence of water 
leakage when tested according to UL 1479. 

D. Accessories: Provide components for each penetration firestopping system that are needed to 
install fill materials and to maintain ratings required. Use only those components specified by 
penetration firestopping system manufacturer and approved by qualified testing and inspecting 
agency for conditions indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
opening configurations, penetrating items, substrates, and other conditions affecting 
performance of the Work. 

B. General: Install penetration firestopping systems to comply with manufacturer's written 
installation instructions and published drawings for products and applications. 

C. Install forming materials and other accessories of types required to support fill materials during 
their application and in the position needed to produce cross-sectional shapes and depths 
required to achieve fire ratings. 

1. After installing fill materials and allowing them to fully cure, remove combustible 
forming materials and other accessories not forming permanent components of 
firestopping. 

D. Install fill materials by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories and 
penetrating items to achieve required fire-resistance ratings. 

2. Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.2 IDENTIFICATION 

A. Wall Identification: Permanently label walls containing penetration firestopping systems with 
the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering 
not less than 3 inches high and with minimum 0.375-inch strokes. 
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1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of 
wall and at intervals not exceeding 30 feet. 

B. Penetration Identification: Identify each penetration firestopping system with legible metal or 
plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of 
penetration firestopping system edge so labels are visible to anyone seeking to remove 
penetrating items or firestopping systems. Use mechanical fasteners or self-adhering-type labels 
with adhesives capable of permanently bonding labels to surfaces on which labels are placed. 
Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building 
Management of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing and inspecting agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.3 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections according to 
ASTM E2174. 

B. Where deficiencies are found or penetration firestopping system is damaged or removed 
because of testing, repair or replace penetration firestopping system to comply with 
requirements. 

C. Proceed with enclosing penetration firestopping systems with other construction only after 
inspection reports are issued and installations comply with requirements. 

END OF SECTION 078413 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Interior standard steel doors and frames. 
2. Exterior standard steel doors and frames. 
3. Interior custom hollow-metal doors and frames. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include the following: 

1. Elevations of each door type. 
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 

C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of 
supplier, using same reference numbers for details and openings as those on Drawings. 
Coordinate with final door hardware schedule. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Field quality control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 
number to which door accesses. 
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1.6 QUALITY ASSURANCE 

A. Fire-Rated Door Inspector Qualifications: Inspector for field quality control inspections of fire-
rated door assemblies shall meet the qualifications set forth in NFPA 80, Section 5.2.3.1 and the 
following: 

1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI) 
certification. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Apex Industries, Inc. 
2. Ceco Door; ASSA ABLOY. 
3. Curries Company; ASSA ABLOY. 
4. Mesker Door Inc. 
5. Pioneer Industries. 
6. Republic Doors and Frames. 
7. Steelcraft; an Allegion brand. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled 
by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection 
ratings indicated on Drawings, based on testing at positive pressure according to NFPA 252 or 
UL 10C. 

1. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft 
control by a qualified testing agency acceptable to authorities having jurisdiction, based 
on testing according to UL 1784 and installed in compliance with NFPA 105. 

B. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than 
0.40 deg Btu/F x h x sq. ft. when tested according to ASTM C518. 

2.3 INTERIOR STANDARD STEEL DOORS AND FRAMES 

A. Construct hollow-metal doors and frames to comply with standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 
specified. 

B. Standard-Duty Doors and Frames: ANSI/SDI A250.8, Level 1; ANSI/SDI A250.4, Level C. At 
locations indicated in the Door and Frame Schedule . 

http://www.specagent.com/LookUp/?ulid=5745&mf=04&src=wd
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1. Doors: 
a. Type: As indicated in the Door and Frame Schedule. 
b. Thickness: 1-3/4 inches . 
c. Face: Metallic-coated steel sheet, minimum thickness of 0.032 inch. 
d. Edge Construction: Model 1, Full Flush . 
e. Core: Manufacturer's standard . 

2. Frames: 
a. Materials: Uncoated Metallic-coated steel sheet, minimum thickness of 0.042 inch. 
b.  Frames: Fabricated from same thickness material as adjacent door frame. 
c. Construction: Knocked down . 

2.4 EXTERIOR STANDARD STEEL DOORS AND FRAMES 

A. Construct hollow-metal doors and frames to comply with standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 
specified. 

B. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. At 
locations indicated in the Door and Frame Schedule . 

1. Doors: 
a. Type: As indicated in the Door and Frame Schedule. 
b. Thickness: 1-3/4 inches. 
c. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch, with 

minimum A40 coating. 
d. Edge Construction: Model 1, Full Flush . 
e. Edge Bevel: Provide manufacturer's standard beveled or square edges. 
f. Top Edge Closures: Close top edges of doors with flush closures of same material 

as face sheets. Seal joints against water penetration. 
g. Bottom Edges: Close bottom edges of doors  where required for attachment of 

weather stripping with end closures or channels of same material as face sheets. 
Provide weep-hole openings in bottoms of exterior doors to permit moisture to 
escape. 

h. Core: Manufacturer's standard . 
2. Frames: 

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch, with 
minimum A40 coating. 

b. Construction: Knocked down . 

2.5 INTERIOR CUSTOM HOLLOW-METAL DOORS AND FRAMES 

A. Hollow-Metal Doors and Frames: NAAMM-HMMA 860; ANSI/SDI A250.4, Physical 
Performance Level A. At locations indicated in the Door and Frame Schedule . 

1. Doors: 
a. Type: As indicated in the Door and Frame Schedule. 
b. Thickness: 1-3/4 inches. 
c. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch . 
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d. Edge Construction: Continuously welded with no visible seam. 
e. Core: Steel stiffened. 

2. Frames: 
a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch. 
b. Construction: Full profile welded. 

2.6 FRAME ANCHORS 

A. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable door and frame 
standard, and suitable for performance level indicated. 

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames 
with no floor anchor. Provide one additional anchor for each 24 inches of frame height 
above 7 feet. 

3. Postinstalled Expansion Anchor: Minimum 3/8-inch- diameter bolts with expansion 
shields or inserts, with manufacturer's standard pipe spacer. 

B. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension 
clips, allowing not less than 2-inch height adjustment. Terminate bottom of frames at top of 
underlayment. 

C. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M 
or ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M, 
Class B. 

2.7 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for 
exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale, 
pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B. 

D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M. 

E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 
attaching hollow-metal frames of type indicated. 

F. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting 
of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-
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developed indexes of 25 and 50, respectively; passing ASTM E136 for combustion 
characteristics. 

G. Glazing: Comply with requirements in Section 088000 "Glazing." 

2.8 FABRICATION 

A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by 
NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch beyond 
edge of door on which astragal is mounted or as required to comply with published listing of 
qualified testing agency. 

B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 
require multiple sections. Where frames are fabricated in sections, provide alignment plates or 
angles at each joint, fabricated of metal of same or greater thickness as frames. 

1.  Frames: Provide closed tubular members with no visible face seams or joints, fabricated 
from same material as door frame. Fasten members at crossings and to jambs by welding 
, or by rigid mechanical anchors. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers 
as follows. Keep holes clear during construction. 
a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated 
mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, 
and tapping according to ANSI/SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for 
hardware. 

2.9 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces. Touch up factory-applied finishes where spreaders are removed. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

3.2 INSTALLATION 

A. Hollow-Metal Frames: Comply with ANSI/SDI A250.11 . 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set. After wall construction is complete, remove temporary braces without 
damage to completed Work. 
a. Where frames are fabricated in sections, field splice at approved locations by 

welding face joint continuously; grind, fill, dress, and make splice smooth, flush, 
and invisible on exposed faces. Touch-up finishes. 

b. Install frames with removable stops located on secure side of opening. 
2. Fire-Rated Openings: Install frames according to NFPA 80. 
3. Floor Anchors: Secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 

4. Solidly pack mineral-fiber insulation inside frames. 
5. Masonry Walls: Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout or mortar. 
6. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled 

expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible 
on exposed faces. 

7. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 
a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees 

from jamb perpendicular to frame head. 
b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line 

parallel to plane of wall. 
c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on 

parallel lines, and perpendicular to plane of wall. 
d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor. 

B. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances 
specified below. 

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8 . 
2. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 
3. Smoke-Control Doors: Install doors according to NFPA 105. 
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C. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-
metal manufacturer's written instructions. 

3.3 FIELD QUALITY CONTROL 

A. Inspection Agency: Owner will engage a qualified inspector to perform inspections and to 
furnish reports to Architect. 

B. Inspections: 

1. Fire-Rated Door Inspections: Inspect each fire-rated door according to NFPA 80, 
Section 5.2. 

2. Egress Door Inspections: Inspect each door equipped with panic hardware, each door 
equipped with fire exit hardware, each door located in an exit enclosure, each electrically 
controlled egress door, and each door equipped with special locking arrangements 
according to NFPA 101, Section 7.2.1.15. 

C. Repair or remove and replace installations where inspections indicate that they do not comply 
with specified requirements. 

D. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly 
installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 
compliance with each item listed in NFPA 80 . 

3.4 REPAIR 

A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

C. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in 
painting Sections. 

END OF SECTION 081113 



Liberty Seneca Renovations SECTION 081433 - STILE AND 
RAIL WOOD DOORS 

 

 

Liberty Seneca Renovations STILE AND RAIL WOOD 
DOORS 

081433 - 1 
 

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "Schneider Architectural Services" for "Liberty Seneca Renovations".  A valid, current MasterSpec license is required for editing and use of 
this document for any other project.(21254) 

SECTION 081433 - STILE AND RAIL WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior stile and rail wood doors. 
2. Interior fire-rated stile and rail wood doors. 
3. Factory priming . 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Details of construction  and glazing. 
2. Door frame construction. 
3. Factory-machining criteria. 
4. Factory- priming specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; 
construction details not covered in Product Data, including those for stiles, rails, panels, and 
moldings (sticking); and other pertinent data, including the following: 

1. Door schedule indicating door  and frame location, type, size, fire protection rating, and 
swing. 

2. Door elevations, dimensions and location of hardware, lite locations, and glazing 
thickness. 

3. Details of frame for each frame type, including dimensions and profile. 
4. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems. 
5. Clearances and undercuts. 
6. Requirements for veneer matching. 

C. Samples: For factory-finished doors and factory-finished door frames. 

1.3 INFORMATIONAL SUBMITTALS 

1.4 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 
number to which door accesses. 
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1.5 QUALITY ASSURANCE 

A. Manufacturer's Certification: Licensed participant in . 

B. Fire-Rated Door Inspector Qualifications: Inspector for field quality control inspections of fire-
rated door assemblies shall meet the qualifications set forth in NFPA 80, section 5.2.3.1 and the 
following: 

1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI) 
certification. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Wood DoorAssemblies: Complying with NFPA 80 that are listed and labeled by a 
qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings 
and temperature-rise limits indicated on Drawings, based on testing at positive pressure 
according to UL 10C or NFPA 252. 

B. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control by 
a qualified testing agency acceptable to authorities having jurisdiction, based on testing 
according to UL 1784 and installed in compliance with NFPA 105. 

2.2 MATERIALS 

A. Use only materials that comply with referenced standards and other requirements specified. 

1. Assemble exterior doors, including components, with wet-use adhesives complying with 
ASTM D 5572 for finger joints and with ASTM D 5751 for joints other than finger 
joints. 

2. Assemble interior doors, including components, with either dry-use or wet-use adhesives 
complying with ASTM D 5572 for finger joints and with ASTM D 5751 for joints other 
than finger joints. 

B. Panel Products: Any of the following unless otherwise indicated: 

1. Particleboard: ANSI A208.1, Grade M-2. 
2. Medium-density fiberboard (MDF,) complying with ANSI A208.2, Grade 130. 
3. Hardboard complying with ANSI A135.4. 
4. Veneer-core plywood. 

C. Safety Glass: Provide products complying with testing requirements in 16 CFR 1201, for 
Category II materials, unless those of Category I are expressly indicated and permitted. 
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2.3 INTERIOR STILE AND RAIL WOOD DOORS 

A. Interior Stile and Rail Wood Doors: Interior stock doors complying with AWI, AWMAC, and 
WI's Architectural Woodwork Standards and with other requirements specified. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Assa Abloy, Maiman. 
b. Karona by JELD-WEN. 
c. Masonite Architectural. 

2.  Architectural Woodwork Standards Grade: Custom. 
3. Panel Designs: Indicated on Drawings. Do not modify intended aesthetic effects, as 

judged solely by Architect, except with Architect's approval. If modifications are 
proposed, submit comprehensive explanatory data to Architect for review. 

4. Finish: Transparent Opaque. 
5. Wood Species and Cut for Transparent Finish: White Oak, plain sawn . 
6. Door Construction for Transparent Finish: 

a. Stile and Rail Construction: Veneered, structural composite lumber  or veneered, 
edge- and end-glued clear lumber. Select veneers for similarity of grain and color, 
and arrange for optimum match between adjacent pieces.  Use veneers not less 
than 1/16 inch thick. 

b. Flat-Panel Construction: Veneered, wood-based panel product. 
7. Door Construction for Opaque Finish: 

a. Stile and Rail Construction: Veneered, structural composite lumber  or veneered 
edge- and end-glued lumber. 

b. Raised-Panel Construction: Shaped, medium-density fiberboard. 
c. Flat-Panel Construction: Veneered, wood-based panel product . 

8. Stile and Rail Widths: As indicated.  
a. Stiles, Top and Intermediate Rails: as shown on construction documents . 
b. Bottom Rails: as shown on construction documents . 

9. Raised-Panel Thickness: 1-3/4 inches . 
10. Flat-Panel Thickness: 3/8 inch . 
11. Molding Profile (Sticking): . 
12. Glass: Uncoated, clear, fully tempered float glass, 5.0 mm thick , complying with 

Section 088000 "Glazing." 
13. Mark, label, or otherwise identify stile and rail wood doors as complying with 

WDMA I.S. 6A and grade specified. 

2.4 INTERIOR FIRE-RATED STILE AND RAIL WOOD DOORS 

A. Interior Fire-Rated Stile and Rail Wood Doors: Fire-rated (45-minute rating) doors complying 
with AWI, AWMAC, and WI's Architectural Woodwork Standards and with other requirements 
specified. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Assa Abloy, Maiman. 
b. Karona by JELD-WEN. 

http://www.specagent.com/LookUp/?ulid=7028&mf=04&src=wd
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c. Masonite Architectural. 
2. Performance Grade: WDMA I.S. 6A Heavy Duty . 
3.  Architectural Woodwork Standards Grade: Custom. 
4. Panel Designs: Indicate on Drawings. Do not modify intended aesthetic effects, as judged 

solely by Architect, except with Architect's approval. If modifications are proposed, 
submit comprehensive explanatory data to Architect for review. 

5. Finish: Transparent . 
6. Wood Species and Cut for Transparent Finish: White Oak, plain sawn . 
7. Interior Fire-Rated Door Construction: 1-3/4-inch- thick, edged and veneered mineral-

core stiles and rails and 1-1/8-inch- thick, veneered mineral-core raised panels. 
8. Edge Construction for Fire-Rated Single Doors: Provide edge construction with 

intumescent seals concealed by outer stile. Comply with specified requirements for 
exposed edges. 
a. At hinge stiles, provide laminated-edge construction with improved screw-holding 

capability and split resistance. Comply with specified requirements for exposed 
edges. 
1) Screw-Holding Capability: 475 lbf according to WDMA T.M. 10. 

9. Stile and Rail Widths: As indicated.  
a. Stiles, Top and Intermediate Rails: as shown on construction documents . 
b. Bottom Rails: as shown on construction documents . 

10. Molding Profile (Sticking): As selected by Architect from manufacturer's full range. 

2.5 FACTORY PRIMING 

A. Doors for Opaque Finish: Shop prime faces, all four edges, edges of cutouts, and mortises with 
one coat of wood primer specified in Section 099123 "Interior Painting." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hardware: For installation, see Section 087100 "Door Hardware."  

B. Install doors to comply with manufacturer's written instructions and referenced quality standard, 
and as indicated. 

1. Install fire-rated doors according to NFPA 80. 
2. Install smoke- and draft-control doors according to NFPA 105. 

C. Job-Fitted Doors: 

1. Align and fit doors in frames with uniform clearances and bevels as indicated below. 
a. Do not trim stiles and rails in excess of limits set by manufacturer or permitted for 

fire-rated doors. 
2. Machine doors for hardware. 
3. Seal edges of doors, edges of cutouts, and mortises after fitting and machining. 
4. Clearances: 

a. Provide 1/8 inch at heads, jambs, and between pairs of doors. 
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b. Provide 1/8 inch from bottom of door to top of decorative floor finish or covering 
unless otherwise indicated on Drawings. 

c. Where threshold is shown on Drawings or scheduled, provide 1/4 inch from 
bottom of door to top of threshold unless otherwise indicated. 

d. Comply with NFPA 80 for fire-rated doors. 
5. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges. 
6. Bevel fire-rated doors 1/8 inch in 2 inches on lock edge; trim stiles and rails only to 

extent permitted by labeling agency. 

D. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

E. Factory- Finished Doors: Restore finish before installation if fitting or machining is required at 
Project site. 

3.2 FIELD QUALITY CONTROL 

A. Inspection Agency: Engage a qualified inspector to perform inspections and to furnish reports to 
Architect. 

B. Inspections: 

1. Provide inspection of installed Work through AWI's Quality Certification Program , 
certifying that woodwork, including installation, complies with requirements of the 
Architectural Woodwork Standards for the specified grade. 

2. Fire-Rated Door Inspections: Inspect each fire-rated door in accordance with NFPA 80, 
section 5.2. 

3. Egress Door Inspections: Inspect each door equipped with panic hardware, each door 
equipped with fire exit hardware, each door located in an exit enclosure, each electrically 
controlled egress door, and each door equipped with special locking arrangements 
according to NFPA 101, section 7.2.1.15. 

C. Repair or remove and replace installations where inspections indicate that they do not comply 
with specified requirements. 

D. Reinspect repaired or replaced installations to determine if replaced or repaired door 
installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 
compliance with each item listed in NFPA 80 . 

3.3 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors: Replace doors that are damaged or do not comply with requirements. Doors 
may be repaired or refinished if Work complies with requirements and shows no evidence of 
repair or refinishing. 
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END OF SECTION 081433 
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SECTION 088300 - MIRRORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes the following types of silvered flat glass mirrors: 

1. Annealed monolithic glass mirrors. 
2.  Tempered glass mirrors qualifying as safety glazing. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include mirror elevations, edge details, mirror hardware, and attachment 
details. 

C. Samples: For each type of the following: 

1. Mirrors: 12 inches square, including edge treatment on two adjoining edges. 
2. Mirror Clips: Full size. 
3. Mirror Trim: 12 inches long. 

1.3 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For special warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For mirrors to include in maintenance manuals. 

1.5 PRECONSTRUCTION TESTING 

A. Preconstruction Mirror Mastic Compatibility Test: Submit mirror mastic products to mirror 
manufacturer for testing to determine compatibility of mastic with mirror backing. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer agrees to replace mirrors that deteriorate within specified 
warranty period. Deterioration of mirrors is defined as defects developed from normal use that 
are not attributed to mirror breakage or to maintaining and cleaning mirrors contrary to 
manufacturer's written instructions. Defects include discoloration, black spots, and clouding of 
the silver film. 



Liberty Seneca Renovations SECTION 088300 - MIRRORS  
 

Liberty Seneca Renovations MIRRORS 088300 - 2 
 

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "Schneider Architectural Services" for "Liberty Seneca Renovations".  A valid, current MasterSpec license is required for editing and use of 
this document for any other project.(21254) 

1. Warranty Period: 2 years from date of Substantial Completion . 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Avalon Glass and Mirror Company. 
2. Gardner Glass, Inc. 
3. Guardian Glass; SunGuard. 
4. National Glass Industries. 
5. Trulite Glass & Aluminum Solutions, LLC. 
6. Walker Glass Co., Ltd. 

2.2 SILVERED FLAT GLASS MIRRORS 

A. Mirrors, General: ASTM C 1503 ; manufactured using copper-free, low-lead mirror coating 
process. 

B. Annealed Monolithic Glass Mirrors: Mirror Select Glazing Quality, clear . 

1. Nominal Thickness: 1/4 Inch . 

C. Tempered Glass Mirrors: Mirror Glazing Quality for blemish requirements and complying with 
ASTM C 1048 for Kind FT, Condition A, tempered float glass before silver coating is applied. 

1. Nominal Thickness: As indicated . 

D. Safety Glazing Products: For tempered mirrors, provide products that comply with 
16 CFR 1201, Category II. 

2.3 MISCELLANEOUS MATERIALS 

A. Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 
minus 5. 

B. Edge Sealer: Coating approved by mirror manufacturer. 

C. Mirror Mastic: An adhesive setting compound, asbestos-free, produced specifically for setting 
mirrors. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. C.R. Laurence Co., Inc. 
b. Liquid Nails Adhesive. 

http://www.specagent.com/LookUp/?ulid=184&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=185&mf=04&src=wd


Liberty Seneca Renovations SECTION 088300 - MIRRORS  
 

Liberty Seneca Renovations MIRRORS 088300 - 3 
 

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "Schneider Architectural Services" for "Liberty Seneca Renovations".  A valid, current MasterSpec license is required for editing and use of 
this document for any other project.(21254) 

c. Palmer Products Corporation. 
d. Pecora Corporation. 

2.4 MIRROR HARDWARE 

A. Aluminum J-Channels: Aluminum extrusions with a return deep enough to produce a glazing 
channel to accommodate mirrors of thickness indicated and in lengths required to cover edges 
of mirrors in a single piece. 

1. Bottom Trim: J-channels formed with front leg and back leg not less than 3/8 and 7/8 
inch in height, respectively, and a thickness of not less than 0.04 inch. 
a. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
1) Andscot Company, Inc. 
2) C.R. Laurence Co., Inc. 
3) Stylmark, Inc. 

2. Top Trim: J-channels formed with front leg and back leg not less than 5/8 and 1 inch in 
height, respectively, and a thickness of not less than 0.04 inch. 
a. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
1) Andscot Company, Inc. 
2) C.R. Laurence Co., Inc. 
3) Stylmark, Inc. 

3. Finish: Clear bright anodized. 

2.5 FABRICATION 

A. Fabricate cutouts for notches and holes in mirrors without marring visible surfaces. Locate and 
size cutouts so they fit closely around penetrations in mirrors. 

B. Mirror Edge Treatment: . Seal edges of mirrors with edge sealer. 

C. Film-Backed Safety Mirrors: Apply film backing with adhesive coating over mirror backing 
paint, as recommended in writing by film-backing manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, over which mirrors are to be mounted, with Installer present, for 
compliance with installation tolerances, substrate preparation, and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected and surfaces 
are dry. 

http://www.specagent.com/LookUp/?ulid=9301&mf=04&src=wd
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3.2 PREPARATION 

A. Comply with mastic manufacturer's written installation instructions for preparation of 
substrates, including coating substrates with mastic manufacturer's special bond coating where 
applicable. 

3.3 INSTALLATION 

A. General: Install mirrors to comply with mirror manufacturer's written instructions and with 
referenced GANA publications. Mount mirrors accurately in place in a manner that avoids 
distorting reflected images. 

B. Install mirrors with mastic and mirror hardware. Attach mirror hardware securely to mounting 
surfaces with mechanical fasteners installed with anchors or inserts as applicable. Install 
fasteners so heads do not impose point loads on backs of mirrors. 

1. Apply mastic to comply with mastic manufacturer's written instructions for coverage and 
to allow air circulation between back of mirrors and face of mounting surface. 

C. Clean exposed surface of mirrors not more than four days before date scheduled for inspections 
that establish date of Substantial Completion. Clean mirrors as recommended in writing by 
mirror manufacturer. 

END OF SECTION 088300 
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SECTION 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 
2. Tile backing panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Gypsum wallboard. 
2. Gypsum board, Type X. 
3. Gypsum ceiling board. 
4. Mold-resistant gypsum board. 
5. Glass-mat, water-resistant backing board. 
6. Cementitious backer units. 
7. Interior trim. 
8. Joint treatment materials. 
9. Sound-attenuation blankets. 
10. Acoustical sealant. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E119 by an 
independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated according to ASTM E90 and classified according to 
ASTM E413 by an independent testing agency. 

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 
that correspond with support system indicated. 
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2.3 INTERIOR GYPSUM BOARD 

A. Gypsum Wallboard: ASTM C1396/C1396M. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. American Gypsum. 
b. CertainTeed Gypsum. 
c. Georgia-Pacific Gypsum LLC. 
d. National Gypsum Company. 
e. USG Corporation. 

2. Thickness: 5/8 inch. 
3. Long Edges: Tapered . 

B. Gypsum Board, Type X: ASTM C1396/C1396M. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. American Gypsum. 
b. CertainTeed Gypsum. 
c. Georgia-Pacific Gypsum LLC. 
d. National Gypsum Company. 
e. USG Corporation. 

2. Thickness: 5/8 inch. 
3. Long Edges: Tapered . 

C. Gypsum Ceiling Board: ASTM C1396/C1396M. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. American Gypsum. 
b. CertainTeed Gypsum. 
c. Georgia-Pacific Gypsum LLC. 
d. National Gypsum Company. 
e. USG Corporation. 

2. Thickness: 5/8 inch. 
3. Long Edges: Tapered. 

D. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant 
core and paper surfaces. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. American Gypsum. 
b. CertainTeed Gypsum. 
c. Georgia-Pacific Gypsum LLC. 
d. National Gypsum Company. 
e. USG Corporation. 

2. Core: 5/8 inch , Type X. 
3. Long Edges: Tapered. 
4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

http://www.specagent.com/LookUp/?ulid=12042&mf=04&src=wd
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2.4 SPECIALTY GYPSUM BOARD 

2.5 TILE BACKING PANELS 

A. Glass-Mat, Water-Resistant Backing Board: ASTM C1178/C1178M, with manufacturer's 
standard edges. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. CertainTeed Corporation. 
b. Georgia-Pacific Gypsum LLC. 
c. National Gypsum Company. 
d. USG Corporation. 

2. Core: 5/8 inch , Type X. 
3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

B. Cementitious Backer Units: ANSI A118.9 and ASTM C1288 or ASTM C1325, with 
manufacturer's standard edges. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 
a. CertainTeed Corporation. 
b. National Gypsum Company. 
c. USG Corporation. 

2. Thickness: 5/8 inch . 
3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

2.6 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 

1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 
galvanized-steel sheet . 

2. Shapes: 
a. Cornerbead. 
b. L-Bead: L-shaped; exposed long flange receives joint compound. 
c. U-Bead: J-shaped; exposed short flange does not receive joint compound. 
d. Expansion (control) joint. 

2.7 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 
2. Tile Backing Panels: As recommended by panel manufacturer. 

http://www.specagent.com/LookUp/?ulid=12056&mf=04&src=wd
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C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints , rounded or beveled panel edges, and damaged surface areas, 
use setting-type taping compound. 

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 
trim flanges, use setting-type taping compound. 
a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat: For second coat, use drying-type, all-purpose compound. 
4. Finish Coat: For third coat, use setting-type, sandable topping compound. 

D. Joint Compound for Tile Backing Panels: 

1. Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel 
manufacturer. 

2. Cementitious Backer Units: As recommended by backer unit manufacturer. 

2.8 AUXILIARY MATERIALS 

A. Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated. 

1. Use screws complying with ASTM C954 for fastening panels to steel members from 
0.033 to 0.112 inch thick. 

2. For fastening cementitious backer units, use screws of type and size recommended by 
panel manufacturer. 

C. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly. 

D. Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealants." 

PART 3 - EXECUTION 

3.1 INSTALLATION AND FINISHING OF PANELS 

A. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged. 

B. Comply with ASTM C840. 

C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments. Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges with edge 
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trim where edges of panels are exposed. Seal joints between edges and abutting structural 
surfaces with acoustical sealant. 

D. For trim with back flanges intended for fasteners, attach to framing with same fasteners used for 
panels. Otherwise, attach trim according to manufacturer's written instructions. 

E. Prefill open joints , rounded or beveled edges, and damaged surface areas. 

F. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

G. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2: Panels that are substrate for tile . 
3. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated . 

a. Primer and its application to surfaces are specified in Section 099123 "Interior 
Painting." 

H. Glass-Mat Faced Panels: Finish according to manufacturer's written instructions. 

I. Cementitious Backer Units: Finish according to manufacturer's written instructions. 

3.2 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

END OF SECTION 092900 
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SECTION 093013 - CERAMIC TILING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Ceramic mosaic tile. 
2. Glazed wall tile. 
3. Stone thresholds. 
4. Tile backing panels. 
5. Waterproof membrane  for thinset applications. 
6. Crack isolation membrane. 
7. Metal edge strips. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: 

1. Each type and composition of tile and for each color and finish required.  For ceramic 
mosaic tile in color blend patterns, provide samples of each color blend. 

2. Stone thresholds. 

1.3 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match and are from same production runs as products installed and 
that are packaged with protective covering for storage and identified with labels describing 
contents. 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount 
installed for each type, composition, color, pattern, and size indicated. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer is a Five-Star member of the National Tile Contractors Association or a Trowel 
of Excellence member of the Tile Contractors' Association of America. 

2. Installer's supervisor for Project holds the International Masonry Institute's Foreman 
Certification. 

3. Installer employs only Ceramic Tile Education Foundation Certified Installers or 
installers recognized by the U.S. Department of Labor as Journeyman Tile Layers for 
Project. 
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4. Installer employs at least one installer for Project that has completed the Advanced 
Certification for Tile Installers (ACT) certification for installation of mud floors mud 
walls membranes shower receptors gauged porcelain tile/gauged porcelain tile panels and 
slabs and large format tile. 

PART 2 - PRODUCTS 

2.1 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard: Provide Standard-grade tile that complies with ANSI A137.1 for 
types, compositions, and other characteristics indicated. 

B. ANSI Standards for Tile Installation Materials: Provide materials complying with 
ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced 
by TCNA installation methods specified in tile installation schedules, and other requirements 
specified. 

2.2 TILE PRODUCTS 

A. Ceramic Tile Type  CT- See Drawings: Factory-mounted glazed ceramic mosaic tile. 

1. Composition: Porcelain . 
2. Certification: Porcelain tile certified by the Porcelain Tile Certification Agency. 
3. Dynamic Coefficient of Friction: Not less than 0.42. 
4. Grout Color: See Finish Schedule on Drawings . 
5. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where 

applicable  and matching characteristics of adjoining flat tile. Provide shapes as follows, 
selected from manufacturer's standard shapes: 
a. Tapered Transition Tile: Shape designed to effect transition between thickness of 

tile floor and adjoining floor finishes of different thickness, tapered to provide 
reduction in thickness from 1/2 to 1/4 inch across nominal 4-inch dimension. 

B. Ceramic Tile Type  CT- See Finish Schedule on Drawings: Glazed wall tile. 

1. Face Size Variation: Rectified. 
2. Grout Color: See Finish Schedule . 
3. Mounting: Factory, back mounted. 

C. Accessories: Provide vitreous china accessories of type and size indicated, suitable for installing 
by same method as used for adjoining wall tile. 

1. One soap holder  with grab handle for each shower and tub indicated. 
2. Color and Finish: As selected by Architect from manufacturer's full range . 
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2.3 THRESHOLDS 

A. General: Fabricate to sizes and profiles indicated or required to provide transition between 
adjacent floor finishes. 

1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch above 
adjacent floor surface. Finish bevel to match top surface of threshold. Limit height of 
threshold to 1/2 inch or less above adjacent floor surface. 

B. Marble Thresholds: ASTM C503/C503M, with a minimum abrasion resistance of 10 according 
to ASTM C1353 or ASTM C241/C241M and with honed finish. 

1. Description: Uniform, fine- to medium-grained white stone with gray veining. 

2.4 TILE BACKING PANELS 

A. Fiber-Cement Backer Board: ASTM C1288. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. CertainTeed Corporation. 
b. James Hardie Building Products, Inc. 

2. Thickness: 5/8 inch. 

2.5 WATERPROOF MEMBRANE 

A. General: Manufacturer's standard product that complies with ANSI A118.10 and is 
recommended by the manufacturer for the application indicated. Include reinforcement and 
accessories recommended by manufacturer. 

B. Fluid-Applied Membrane: Liquid-latex rubber or elastomeric polymer. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Boiardi Products Corporation; a QEP company. 
b. Bonsal American, an Oldcastle company. 
c. Bostik, Inc. 
d. C-Cure. 
e. Custom Building Products. 
f. H.B. Fuller Construction Products Inc. / TEC. 
g. LATICRETE SUPERCAP, LLC. 
h. MAPEI Corporation. 
i. Southern Grouts & Mortars, Inc. 

http://www.specagent.com/LookUp/?ulid=9323&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9329&mf=04&src=wd


 SECTION 093013 - CERAMIC 
TILING 

 

 

Liberty Seneca Renovations CERAMIC TILING 093013 - 4 
 

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "Schneider Architectural Services" for "CITY CLUBHOUSE".  A valid, current MasterSpec license is required for editing and use of this 
document for any other project.(20345) 

2.6 CRACK ISOLATION MEMBRANE 

A. General: Manufacturer's standard product , selected from the following, that complies with 
ANSI A118.12 for high performance and is recommended by the manufacturer for the 
application indicated. Include reinforcement and accessories recommended by manufacturer. 

B. Fabric-Reinforced, Fluid-Applied Membrane: System consisting of liquid-latex rubber or 
elastomeric polymer and fabric reinforcement. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Boiardi Products Corporation; a QEP company. 
b. Bonsal American, an Oldcastle company. 
c. Bostik, Inc. 
d. Custom Building Products. 
e. H.B. Fuller Construction Products Inc. / TEC. 
f. LATICRETE SUPERCAP, LLC. 
g. MAPEI Corporation. 

2.7 SETTING MATERIALS 

A. Portland Cement Mortar (Thickset) Installation Materials: ANSI A108.02. 

B. Standard Dry-Set Mortar (Thinset): ANSI A118.1. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Bonsal American, an Oldcastle company. 
b. Bostik, Inc. 
c. C-Cure. 
d. Custom Building Products. 
e. H.B. Fuller Construction Products Inc. / TEC. 
f. LATICRETE SUPERCAP, LLC. 
g. MAPEI Corporation. 

2. For wall applications, provide nonsagging mortar. 

C. Modified Dry-Set Mortar (Thinset): ANSI A118.4. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Bonsal American, an Oldcastle company. 
b. Bostik, Inc. 
c. C-Cure. 
d. Custom Building Products. 
e. H.B. Fuller Construction Products Inc. / TEC. 
f. LATICRETE SUPERCAP, LLC. 
g. MAPEI Corporation. 

2. Provide prepackaged, dry-mortar mix to which only water must be added at Project site. 
3. Provide prepackaged, dry-mortar mix combined with liquid-latex additive at Project site. 
4. For wall applications, provide nonsagging mortar. 

http://www.specagent.com/LookUp/?ulid=9337&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=12345&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=12346&mf=04&src=wd
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2.8 GROUT MATERIALS 

A. Sand-Portland Cement Grout: ANSI A108.10, consisting of white or gray cement and white or 
colored aggregate as required to produce color indicated. 

B. Standard Cement Grout: ANSI A118.6. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Bonsal American, an Oldcastle company. 
b. Bostik, Inc. 
c. C-Cure. 
d. Custom Building Products. 
e. H.B. Fuller Construction Products Inc. / TEC. 
f. LATICRETE SUPERCAP, LLC. 
g. MAPEI Corporation. 

C. High-Performance Tile Grout: ANSI A118.7. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Bonsal American, an Oldcastle company. 
b. Bostik, Inc. 
c. C-Cure. 
d. Custom Building Products. 
e. H.B. Fuller Construction Products Inc. / TEC. 
f. LATICRETE SUPERCAP, LLC. 
g. MAPEI Corporation. 

2. Polymer Type: Dry, redispersible form, prepackaged with other dry ingredients. 
3. Polymer Type: Liquid-latex form for addition to prepackaged dry-grout mix. 

D. Grout for Pregrouted Tile Sheets: Same product used in factory to pregrout tile sheets. 

2.9 MISCELLANEOUS MATERIALS 

A. Metal Edge Strips: Angle or L-shape, height to match tile and setting-bed thickness, metallic or 
combination of metal and PVC or neoprene base, designed specifically for flooring 
applications; nickel silver exposed-edge material. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Blanke Corporation. 
b. Ceramic Tool Company, Inc. 
c. Schluter Systems L.P. 

B. Floor Sealer: Manufacturer's standard product for sealing grout joints and that does not change 
color or appearance of grout. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

http://www.specagent.com/LookUp/?ulid=9347&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9348&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9350&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9351&mf=04&src=wd


 SECTION 093013 - CERAMIC 
TILING 

 

 

Liberty Seneca Renovations CERAMIC TILING 093013 - 6 
 

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "Schneider Architectural Services" for "CITY CLUBHOUSE".  A valid, current MasterSpec license is required for editing and use of this 
document for any other project.(20345) 

a. Bonsal American, an Oldcastle company. 
b. Custom Building Products. 
c. Jamo Inc. 
d. Southern Grouts & Mortars, Inc. 
e. Summitville Tiles, Inc. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of the Work. 

1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are 
incompatible with tile-setting materials, including curing compounds and other 
substances that contain soap, wax, oil, or silicone; and comply with flatness tolerances 
required by ANSI A108.01 for installations indicated. 

2. Verify that concrete substrates for tile floors installed with adhesives bonded mortar bed 
or thinset mortar comply with surface finish requirements in ANSI A108.01 for 
installations indicated. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with adhesives 
or thinset mortar with trowelable leveling and patching compound specifically recommended by 
tile-setting material manufacturer. 

B. Where indicated, prepare substrates to receive waterproof membrane by applying a reinforced 
mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot toward drains. 

C. Blending: For tile exhibiting color variations, verify that tile has been factory blended and 
packaged so tile units taken from one package show same range of colors as those taken from 
other packages and match approved Samples. If not factory blended, either return to 
manufacturer or blend tiles at Project site before installing. 

3.3 INSTALLATION 

A. Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for TCNA 
installation methods specified in tile installation schedules. Comply with parts of the 
ANSI A108 series "Specifications for Installation of Ceramic Tile" that are referenced in TCNA 
installation methods, specified in tile installation schedules, and apply to types of setting and 
grouting materials used. 
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1. For the following installations, follow procedures in the ANSI A108 series of tile 
installation standards for providing 95 percent mortar coverage: 
a. Tile floors in wet areas. 
b. Tile floors consisting of tiles 8 by 8 inches or larger. 
c. Tile floors consisting of rib-backed tiles. 

B. Extend tile work into recesses and under or behind equipment and fixtures to form complete 
covering without interruptions unless otherwise indicated. Terminate work neatly at 
obstructions, edges, and corners without disrupting pattern or joint alignments. 

C. Accurately form intersections and returns. Perform cutting and drilling of tile without marring 
visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for 
straight aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and other 
penetrations so plates, collars, or covers overlap tile. 

D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges. 

E. Where accent tile differs in thickness from field tile, vary setting bed thickness so that tiles are 
flush. 

F. Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and center 
tile fields in both directions in each space or on each wall area. Lay out tile work to minimize 
the use of pieces that are less than half of a tile. Provide uniform joint widths unless otherwise 
indicated. 

G. Joint Widths: Unless otherwise indicated, install tile with the following joint widths: 

1. Ceramic Mosaic Tile: 1/16 inch . 
2. Glazed Wall Tile: 1/16 inch . 

H. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated. 

I. Expansion Joints: Provide expansion joints and other sealant-filled joints, including control, 
contraction, and isolation joints, where indicated. Form joints during installation of setting 
materials, mortar beds, and tile. Do not saw-cut joints after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above 
them. 

J. Stone Thresholds: Install stone thresholds in same type of setting bed as adjacent floor unless 
otherwise indicated. 

1. At locations where mortar bed (thickset) would otherwise be exposed above adjacent 
floor finishes, set thresholds in modified dry-set mortar (thinset). 

2. Do not extend cleavage membrane waterproof membrane or crack isolation membrane 
under thresholds set in standard dry-set modified dry-set or improved modified dry-set 
mortar. Fill joints between such thresholds and adjoining tile set on cleavage membrane 
waterproof membrane or crack isolation membrane with elastomeric sealant. 

K. Metal Edge Strips: Install where exposed edge of tile flooring meets carpet, wood, or other 
flooring that finishes flush with top of tile where exposed edge of tile flooring meets carpet, 
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wood, or other flooring that finishes flush with or below top of tile and no threshold is 
indicated. 

L. Floor Sealer: Apply floor sealer to  cementitious grout joints  in tile floors according to floor-
sealer manufacturer's written instructions. As soon as floor sealer has penetrated grout joints, 
remove excess sealer and sealer from tile faces by wiping with soft cloth. 

M. Install tile backing panels and treat joints according to ANSI A108.11 and manufacturer's 
written instructions for type of application indicated.  Use modified dry-set mortar for bonding 
material unless otherwise directed in manufacturer's written instructions. 

N. Install waterproof membrane to comply with ANSI A108.13 and manufacturer's written 
instructions to produce waterproof membrane of uniform thickness that is bonded securely to 
substrate. 

O. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written 
instructions to produce membrane of uniform thickness that is bonded securely to substrate. 

END OF SECTION 093013 
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SECTION 095123 - ACOUSTICAL TILE CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Acoustical tiles for interior ceilings. 
2. Fully concealed, direct-hung, suspension systems. 

B. Related Requirements: 

1. Section 095113 "Acoustical Panel Ceilings" for ceilings consisting of mineral-base and 
glass-fiber-base acoustical panels and exposed suspension systems. 

2. Section 095133 "Acoustical Metal Pan Ceilings" for ceilings consisting of metal-pan 
units with exposed and concealed suspension systems. 

1.2 PREINSTALLATION MEETINGS 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified. 

1.4 INFORMATIONAL SUBMITTALS 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

2.2 ACOUSTICAL TILES as shown on construction documents  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

http://www.specagent.com/LookUp/?ulid=349&mf=04&src=wd
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1. Armstrong World Industries, Inc. 
2. USG Corporation. 

B. Acoustical Tile Standard: Manufacturer's standard tiles of configuration indicated that comply 
with ASTM E 1264. 

C. Classification: Match systems on drawings . 

D. Color: White . 

E. Light Reflectance (LR): 83% . 

F. Ceiling Attenuation Class (CAC): 35 . 

G. Noise Reduction Coefficient (NRC): 0.50 . 

H. Edge/Joint Detail: As indicated by manufacturer's designation . 

I. Thickness: 3/4 inch . 

J. Modular Size: As indicated on Drawings . 

2.3 METAL SUSPENSION SYSTEM  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Armstrong World Industries, Inc. 
2. USG Corporation. 

B. Available Products: 

1. Exposed Direct-Hung, Double Web Suspension System: 
a. Prelude Tee system or Comparable; Armstrong World Industries, Inc.  

C. Direct-Hung, Double-Web Suspension System: Main and cross runners roll formed from and 
capped with cold-rolled steel sheet, prepainted, electrolytically zinc coated, or hot-dip 
galvanized, G30 coating designation. 

1. Structural Classification: Intermediate -duty system. 

2.4 ACCESSORIES 

A. Attachment Devices: Size for five times the design load indicated in ASTM C 635/C 635M, 
Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements. 

B. Seismic Clips: Manufacturer's standard seismic clips designed to secure acoustical tiles in-place 
during a seismic event. 

http://www.specagent.com/LookUp/?ulid=350&mf=04&src=wd
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2.5 METAL EDGE MOLDINGS AND TRIM  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Armstrong World Industries, Inc. 
2. USG Corporation. 

B. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not 
indicated, manufacturer's standard moldings for edges and penetrations complying with seismic 
design requirements; formed from sheet metal of same material, finish, and color as that used 
for of suspension-system runners. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical tiles to balance border widths at 
opposite edges of each ceiling. Avoid using less-than-half-width tiles at borders unless 
otherwise indicated. 

B. Layout openings for penetrations centered on the penetrating items. 

3.2 INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS 

A. Install suspended acoustical tile ceilings according to ASTM C 636/C 636M and manufacturer's 
written instructions. 

B. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 
where necessary to conceal edges of acoustical tiles. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 
moldings before they are installed. 

2. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

C. Arrange directionally patterned acoustical tiles as indicated on reflected ceiling plans. 

END OF SECTION 095123 

http://www.specagent.com/LookUp/?ulid=351&mf=04&src=wd
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Thermoset-rubber base. 
2. Thermoplastic-rubber base. 
3. Rubber stair accessories. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

1. Product Data: For adhesives, indicating VOC content. 
2. Laboratory Test Reports: For adhesives, indicating compliance with requirements for 

low-emitting materials. 
3. Laboratory Test Reports: For resilient base and stair products and accessories, indicating 

compliance with requirements for low-emitting materials. 
4. Environmental Product Declaration (EPD): For each product. 
5. Health Product Declaration (HPD): For each product. 
6. Sourcing of Raw Materials: Corporate sustainability report for each manufacturer. 
7. Environmental Product Declaration (EPD): For each product. 
8. Environmental Product Declaration (EPD): For each product. 
9. Environmental Product Declaration (EPD): For each product. 
10. Third-Party Certifications: For each product. 
11. Third-Party Certified Life Cycle Assessment: For each product. 

C. Samples: For each exposed product and for each color and texture specified, not less than 12 
inches long. 

D. Samples for Initial Selection: For each type of product indicated. 

E. Samples for Verification: For each type of product indicated and for each color, texture, and 
pattern required in manufacturer's standard-size Samples, but not less than 12 inches long. 

F. Product Schedule: For resilient base and accessory products.  Use same designations indicated 
on Drawings. 
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1.3 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials , from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Furnish not less than 10 linear ft. for every 500 linear ft. or fraction thereof, of each type, 
color, pattern, and size of resilient product installed. 

1.4 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 

1. Coordinate mockups in this Section with mockups specified in other Sections. 
2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less than 
50 deg F or more than 90 deg F. 

1.6 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
70 deg F or more than 95 deg F , in spaces to receive resilient products during the following 
periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F or more than 95 deg F . 

C. Install resilient products after other finishing operations, including painting, have been 
completed. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Products shall comply with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

B. Products shall comply with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." Formaldehyde emissions shall not exceed 
16.5 mcg/cu. m or 13.5 ppb, whichever is less. 

2.2 THERMOSET-RUBBER BASE  

A. Basis-of-Design Product: Subject to compliance with requirements, provide Roppe Corporation; 
Roppe Holding Company; Pinnacle Rubber Wall Base or comparable product by one of the 
following: 

1. Burke Mercer Flooring Products; a division of Burke Industries Inc. 
2. Flexco; Roppe Holding Company. 
3. Johnsonite; a Tarkett company. 
4.  Roppe . 

B. Product Standard: ASTM F1861, Type TS (rubber, vulcanized thermoset), Group I (solid, 
homogeneous). 

1. Style and Location: 
a. Style A, Straight: Provide in areas with carpet . 
b. Style B, Cove: Provide in areas with resilient floor coverings . 
c. Style C, Butt to: Provide in areas indicated . 

C. Thickness: 0.125 inch . 

D. Height: 4 inches [4-1/2 inches] As indicated on Drawings. 

E. Lengths: Cut lengths 48 inches long or coils in manufacturer's standard length. 

F. Outside Corners: Job formed or preformed. 

G. Inside Corners: Job formed or preformed. 

H. Colors: As indicated by manufacturer's designations Match Architect's sample . 
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2.3 THERMOPLASTIC-RUBBER BASE  

A. Basis-of-Design Product: Subject to compliance with requirements, provide Roppe Corporation; 
Roppe Holding Company; Contours Profiled Rubber Wall Base or comparable product by one 
of the following: 

1. Allstate Rubber Corp. 
2. Armstrong World Industries, Inc. 
3. Burke Mercer Flooring Products; a division of Burke Industries Inc. 
4. Flexco; Roppe Holding Company. 
5. Johnsonite; a Tarkett company. 

B. Height: 4 inches As indicated on Drawings. 

C. Lengths: Cut lengths 96 inches long or coils in manufacturer's standard length. 

D. Outside Corners: Job formed. 

E. Inside Corners: Job formed. 

F. Colors: As indicated by manufacturer's designations . 

2.4 RUBBER STAIR ACCESSORIES  

A. Fire-Test-Response Characteristics: As determined by testing identical products in accordance 
with ASTM E648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm. 

B. Basis-of-Design Product: Subject to compliance with requirements, provide Roppe Corporation; 
Roppe Holding Company; Rubber Stair Treads or comparable product by one of the following: 

1. Allstate Rubber Corp. 
2. American Biltrite. 
3. Armstrong World Industries, Inc. 
4. Burke Mercer Flooring Products; a division of Burke Industries Inc. 
5. Flexco; Roppe Holding Company. 
6. Johnsonite; a Tarkett company. 
7. Musson Rubber Co. 
8. Nora Systems, Inc. 
9. PRF USA Inc. 
10. R.C.A. Rubber Company (The). 

C. Stair Treads: ASTM F2169. 

1. Type: TS (rubber, vulcanized thermoset). 
2. Class: 2 (pattern; embossed, grooved, or ribbed). 
3. Group: 2 (with contrasting color for the visually impaired). 
4. Nosing Style: Square, adjustable to cover angles between 60 and 90 degrees . 
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5. Nosing Height: 1-1/2 inches . 
6. Thickness: 1/4 inch and tapered to back edge . 
7. Size: Lengths and depths to fit each stair tread in one piece or, for treads exceeding 

maximum lengths manufactured, in equal-length units. 
8. Integral Risers: Smooth, flat; in height that fully covers substrate. 

D. Separate Risers: Smooth, flat; in height that fully covers substrate; produced by same 
manufacturer as treads and recommended by manufacturer for installation with treads. 

1. Style: Coved toe, 7 inches high by length matching treads . 
2. Thickness: Manufacturer's standard . 

E. Stringers: Height and length after cutting to fit risers and treads and to cover stair stringers, 
produced by same manufacturer as treads, and recommended by manufacturer for installation 
with treads. 

1. Thickness: 0.080 inch Manufacturer's standard . 

F. Landing Tile: Matching treads; produced by same manufacturer as treads and recommended by 
manufacturer for installation with treads . 

G. Locations: Provide rubber stair accessories in areas indicated . 

H. Colors and Patterns: As indicated by manufacturer's designations . 

2.5 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or 
blended hydraulic-cement-based formulation provided or approved by resilient-product 
manufacturer for applications indicated. 

B. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient 
products and substrate conditions indicated. 

1. Adhesives shall have a VOC content of 50  g/L or less  and 60 g/L or less for rubber stair 
treads. 

C. Stair-Tread Nose Filler: Two-part epoxy compound recommended by resilient stair-tread 
manufacturer to fill nosing substrates that do not conform to tread contours. 

D. Metal Edge Strips: Extruded aluminum with mill finish , nominal 2 inches wide, of height 
required to protect exposed edges of flooring, and in maximum available lengths to minimize 
running joints. 

E. Floor Polish: Provide protective, liquid floor-polish products recommended by resilient stair-
tread manufacturer. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified 
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 
foreign deposits that might interfere with adhesion of resilient products. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Installation of resilient products indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Prepare substrates in accordance with manufacturer's written instructions to ensure adhesion of 
resilient products. 

B. Concrete Substrates for Resilient Stair Accessories: Prepare horizontal surfaces in accordance 
with ASTM F710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. Proceed 
with installation only after substrate alkalinity falls within range on pH scale 
recommended by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. , and 
perform no fewer than three tests in each installation area and with test areas evenly 
spaced in installation areas. 
a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 
sq. ft. in 24 hours. 

b. Relative Humidity Test: Using in-situ probes, ASTM F2170. Proceed with 
installation only after substrates have a maximum 75 percent relative humidity 
level measurement. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient products until materials are the same temperature as space where they are 
to be installed. 

1. At least 48 hours in advance of installation, move resilient products and installation 
materials into spaces where they will be installed. 
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E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 
products. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 
permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of 
adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 
base with manufacturer's recommended adhesive filler material. 

G. Preformed Corners: Install preformed corners before installing straight pieces. 

H. Job-Formed Corners: 

1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns 
not less than 3 inches in length. 
a. Form without producing discoloration (whitening) at bends. 

2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns 
not less than 3 inches in length. 
a.  Miter or cope corners to minimize open joints. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Stair Accessories: 

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours. 
2. Tightly adhere to substrates throughout length of each piece. 
3. For treads installed as separate, equal-length units, install to produce a flush joint 

between units. 

3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products. 

B. Perform the following operations immediately after completing resilient-product installation: 
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1. Remove adhesive and other blemishes from surfaces. 
2. Sweep and vacuum horizontal surfaces thoroughly. 
3. Damp-mop horizontal surfaces to remove marks and soil. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period. 

D. Floor Polish: Remove soil, adhesive, and blemishes from resilient stair treads before applying 
liquid floor polish. 

E. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

END OF SECTION 096513 
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SECTION 096519 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid vinyl floor tile. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and pattern specified. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are competent in 
techniques required by manufacturer for floor tile installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

2.2 SOLID VINYL FLOOR TILE : See Finish Schedule of Construction Documents  

A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

1. 5th and Main 

B. Tile Standard: ASTM F 1700. 

1. Class: Class III, Printed Film Vinyl Tile. 
2. Type: B, Embossed Surface. 

C. Thickness: .098 inch . 

D. Size: 6"x48" . 

http://www.specagent.com/LookUp/?ulid=482&mf=04&src=wd
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E. Colors and Patterns: Match Architect's samples color as selected by Architect from full color 
pallette . 

2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or 
blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer 
for applications indicated. 

B. Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers to suit 
floor tile and substrate conditions indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion 
of resilient products. 

B. Concrete Substrates: Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by floor 
tile manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile manufacturer. 
Proceed with installation only after substrate alkalinity falls within range on pH scale 
recommended by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. , and 
perform no fewer than three tests in each installation area and with test areas evenly 
spaced in installation areas. 
a. Anhydrous Calcium Chloride Test: ASTM F 1869. Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 
sq. ft. in 24 hours. 

b. Relative Humidity Test: Using in-situ probes, ASTM F 2170. Proceed with 
installation only after substrates have a maximum 75 percent relative humidity 
level measurement. 

C. Access Flooring Panels: Remove protective film of oil or other coating using method 
recommended by access flooring manufacturer. 

D. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

E. Do not install floor tiles until materials are the same temperature as space where they are to be 
installed. 
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1. At least 48 hours in advance of installation, move resilient floor tile and installation 
materials into spaces where they will be installed. 

F. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 
floor tile. 

3.2 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Lay out floor tiles from center marks established with principal walls, discounting minor 
offsets, so tiles at opposite edges of room are of equal width. Adjust as necessary to avoid using 
cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles square with room axis . 

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 
manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or deformed 
tiles. 

1. Lay tiles in pattern of colors and sizes indicated. 

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent 
fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend floor tiles 
to center of door openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating on floor tiles as marked on substrates. Use chalk or other nonpermanent marking 
device. 

G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, 
and similar items in installation areas. Maintain overall continuity of color and pattern between 
pieces of tile installed on covers and adjoining tiles. Tightly adhere tile edges to substrates that 
abut covers and to cover perimeters. 

H. Adhere floor tiles to substrates using a full spread of adhesive applied to substrate to produce a 
completed installation without open cracks, voids, raising and puckering at joints, telegraphing 
of adhesive spreader marks, and other surface imperfections. 

END OF SECTION 096519 
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SECTION 096813 - TILE CARPETING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Modular carpet tile. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site . 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture required. 

1.4 INFORMATIONAL SUBMITTALS 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

PART 2 - PRODUCTS 

2.1 CARPET TILE  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Interface, LLC. 
2. J&J Invision; J&J Industries, Inc. 
3. Mannington Mills, Inc. 

B. Color: As selected by Architect from manufacturer's full range . 

C. Pattern: Match Architect's samples . 

http://www.specagent.com/LookUp/?ulid=11985&mf=04&src=wd
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D. Backing System: . 

E. Size: 24 by 24 inches . 

F. Applied Treatments: 

1. Soil-Resistance Treatment: Manufacturer's standard treatment . 
2. Antimicrobial Treatment: Manufacturer's standard treatment that protects carpet tiles as 

follows: 
a. Antimicrobial Activity: Not less than 2-mm halo of inhibition for gram-positive 

bacteria, not less than 1-mm halo of inhibition for gram-negative bacteria, and no 
fungal growth, according to AATCC 174. 

G. Performance Characteristics: 

1. Appearance Retention Rating: Moderate traffic, 2.5 minimum according to 
ASTM D7330. 

2. Dry Breaking Strength: Not less than 100 lbf according to ASTM D2646. 
3. Delamination: Not less than 3.5 lbf/in. according to ASTM D3936. 
4. Dimensional Tolerance: Within 1/32 inch of specified size dimensions, as determined by 

physical measurement. 
5. Dimensional Stability: 0.2 percent or less according to ISO 2551 (Aachen Test). 
6. Colorfastness to Crocking: Not less than 4, wet and dry, according to AATCC 165. 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based 
formulation provided or recommended by carpet tile manufacturer. 

B. Adhesives: Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit 
products and subfloor conditions indicated, that comply with flammability requirements for 
installed carpet tile, and are recommended by carpet tile manufacturer for releasable installation. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Concrete Slabs: 

1. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. , and 
perform no fewer than three tests in each installation area and with test areas evenly 
spaced in installation areas. 
a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 
sq. ft. in 24 hours. 

b. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with 
installation only after substrates have a maximum 75 percent relative humidity 
level measurement. 
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c. Perform additional moisture tests recommended in writing by adhesive and carpet 
tile manufacturers. Proceed with installation only after substrates pass testing. 

B. Wood Subfloors: Verify that underlayment surface is free of irregularities and substances that 
may interfere with adhesive bond or show through surface. 

3.2 PREPARATION 

A. General: Comply with the Carpet and Rug Institute's CRI 104 and with carpet tile 
manufacturer's written installation instructions for preparing substrates indicated to receive 
carpet tile. 

B. Use trowelable leveling and patching compounds, according to manufacturer's written 
instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill or level cracks, 
holes and depressions 1/8 inch wide or wider, and protrusions more than 1/32 inch unless more 
stringent requirements are required by manufacturer's written instructions. 

C. Concrete Substrates: Remove coatings, including curing compounds, and other substances that 
are incompatible with adhesives and that contain soap, wax, oil, or silicone, without using 
solvents. Use mechanical methods recommended in writing by adhesive and carpet tile 
manufacturers. 

D. Metal Substrates: Clean grease, oil, soil and rust, and prime if recommended in writing by 
adhesive manufacturer. Rough sand painted metal surfaces and remove loose paint. Sand 
aluminum surfaces, to remove metal oxides, immediately before applying adhesive. 

E. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

3.3 INSTALLATION 

A. General: Comply with the Carpet and Rug Institute's CRI 104, Section 10, "Carpet Tile," and 
with carpet tile manufacturer's written installation instructions. 

B. Installation Method: Glue down; install every tile with full-spread, releasable, pressure-sensitive 
adhesive . 

C. Maintain dye-lot integrity. Do not mix dye lots in same area. 

D. Maintain pile-direction patterns indicated on Drawings . 

E. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal cut 
edges as recommended by carpet tile manufacturer. 

F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable 
flanges, alcoves, and similar openings. 
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G. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating on carpet tile as marked on subfloor. Use nonpermanent, nonstaining marking 
device. 

H. Install pattern parallel to walls and borders. 

I. Access Flooring: Stagger joints of carpet tiles so carpet tile grid is offset from access flooring 
panel grid. Do not fill seams of access flooring panels with carpet adhesive; keep seams free of 
adhesive. 

J. Protect carpet tile against damage from construction operations and placement of equipment and 
fixtures during the remainder of construction period. Use protection methods indicated or 
recommended in writing by carpet tile manufacturer. 

END OF SECTION 096813 
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SECTION 099000 - PAINTING 
 
 
PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 
 

A. This Section includes surface preparation and field painting of the following: 
 

1. Exposed exterior items and surfaces. 
2. Exposed interior items and surfaces. 
3. Surface preparation, priming, and finish coats specified in this Section are in addition to 

shop priming and surface treatment specified in other Sections. 
 

B. Paint exposed surfaces, except where the paint schedules indicate that a surface or material is 
not to be painted or is to remain natural.  If the paint schedules do not specifically mention an 
item or a surface, paint the item or surface the same as similar adjacent materials or surfaces 
whether or not schedules indicate colors.  If the schedules do not indicate color or finish, the 
Architect will select from standard colors and finishes available. 

 
1. Painting includes field painting of exposed bare and covered pipes and ducts (including 

color coding), hangers, exposed steel and iron work, and primed metal surfaces of 
mechanical and electrical equipment. 

 
C. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, 

and labels. 
 

1. Prefinished items include the following factory-finished components: 
 

a. Architectural woodwork and casework. 
b. Finished mechanical and electrical equipment. 
c. Light fixtures. 
d. Distribution cabinets. 

 
2. Concealed surfaces include walls or ceilings in the following generally inaccessible 

spaces: 
 

a. Foundation spaces. 
b. Furred areas. 
c. Ceiling plenums. 
d. Pipe spaces. 
 

3. Finished metal surfaces include the following: 
 

a. Anodized aluminum. 
b. Stainless steel. 
c. Chromium plate. 
d. Copper. 
e. Bronze and brass. 

 
4. Operating parts include moving parts of operating equipment and the following: 

 
a. Valve and damper operators. 
b. Linkages. 
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c. Sensing devices. 
d. Motor and fan shafts. 

 
5. Labels:  Do not paint over Underwriters Laboratories (UL), Factory Mutual (FM), or other 

code-required labels or equipment name, identification, performance rating, or 
nomenclature plates. 

 
D. Related Sections include the following: 

 
1. Division 2 Section "Hot-Mix Asphalt Paving" for traffic-marking paint. 
2. Division 8 Section "Steel Doors and Frames" for shop priming steel doors and frames. 
3. Division 9 Section "Gypsum Board Assemblies" for surface preparation for gypsum 

board. 
4. Division 9 Section “Intumescent Painting” for fire rated painting protection on structural 

steel 
 
 
1.3 DEFINITIONS 
 

A. General:  Standard coating terms defined in ASTM D 16 apply to this Section. 
 

1. Flat refers to a lusterless or matte finish with a gloss range below 15 when measured at 
an 85-degree meter. 

2. Eggshell refers to low-sheen finish with a gloss range between 5 and 20 when measured 
at a 60-degree meter. 

3. Satin refers to low-sheen finish with a gloss range between 15 and 35 when measured at 
a 60-degree meter. 

4. Semigloss refers to medium-sheen finish with a gloss range between 30 and 65 when 
measured at a 60-degree meter. 

5. Full gloss refers to high-sheen finish with a gloss range more than 65 when measured at 
a 60-degree meter. 

 
 
1.4 SUBMITTALS 
 

A. Product Data:  For each paint system specified.  Include block fillers and primers. 
 

1. Material List:  Provide an inclusive list of required coating materials.  Indicate each 
material and cross-reference specific coating, finish system, and application.  Identify 
each material by manufacturer's catalog number and general classification. 

2. Manufacturer's Information:  Provide manufacturer's technical information, including label 
analysis and instructions for handling, storing, and applying each coating material 
proposed for use. 

  3. Certification by the manufacturer that products supplied comply with local regulations 
controlling use of volatile organic compounds (VOCs). 

              4.       Tints/Colorants Shall Add No VOC  
 

B. Samples for Initial Selection:  Manufacturer's color charts showing the full range of colors 
available for each type of finish-coat material indicated. 

 
1. After color selection, the Architect will furnish color chips for surfaces to be coated. 

 
C. Qualification Data:  For firms and persons specified in the "Quality Assurance" Article to 

demonstrate their capabilities and experience.  Include lists of completed projects with project 
names and addresses, names and addresses of architects and owners, and other information 
specified. 

 
D.   Coating Maintenance Manual: Upon conclusion of the project the Contractor or paint  

supplier/manufacturer shall furnish a coating maintenance manual, such as Sherwin Williams  
“Custodian Project Color and Product Information” report or equal. Manual shall include an Area 
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Summary with finish schedule, Area Detail designating where each product/color/finish was 
used, product data pages, Material Safety Data Sheets, care and cleaning instructions, touch up 
procedures, and color samples of each color and finish used.   

 
 
1.5 QUALITY ASSURANCE 
 

A. Applicator Qualifications:  Engage an experienced applicator who has completed painting 
system applications similar in material and extent to that indicated for this Project with a record 
of successful in-service performance. 

 
B. Source Limitations:  Obtain block fillers, primers, and undercoat materials for each coating 

system from the same manufacturer as the finish coats. 
 
 
1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver materials to the Project Site in manufacturer's original, unopened packages and 
containers bearing manufacturer's name and label, and the following information: 

 
1. Product name or title of material. 
2. Product description (generic classification or binder type). 
3. Manufacturer's stock number and date of manufacture. 
4. Contents by volume, for pigment and vehicle constituents. 
5. Thinning instructions. 
6. Application instructions. 
7. Color name and number. 
8. VOC content. 

 
B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum 

ambient temperature of 45 deg F (7 deg C).  Maintain containers used in storage in a clean 
condition, free of foreign materials and residue. 

 
1. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags and waste 

daily.  Take necessary measures to ensure that workers and work areas are protected 
from fire and health hazards resulting from handling, mixing, and application. 

 
1.7 PROJECT CONDITIONS 
 

A. Apply water-based paints only when the temperature of surfaces to be painted and surrounding 
air temperatures are between 50 and 90 deg F (10 and 32 deg C). 

 
B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and 

surrounding air temperatures are between 45 and 95 deg F (7.2 and 35 deg C). 
 

C. Do not apply paint in snow, rain, fog, or mist; or when the relative humidity exceeds 85 percent; 
or at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

 
1. Painting may continue during inclement weather if surfaces and areas to be painted are 

enclosed and heated within temperature limits specified by manufacturer during 
application and drying periods. 

 
1.8  EXTRA MATERIALS 
 

A. Furnish extra paint materials from the same production run as the materials applied in the 
quantities described below.  Package paint materials in unopened, factory-sealed containers for 
storage and identify with labels describing contents.  Deliver extra materials to the Owner. 

     
1. Quantity:  Furnish the Owner with an additional 5 percent, but not less than 1 gal. (3.785 

L) or 1 case, as appropriate, of each material and color applied. 
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PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURERS 
 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products listed in the paint schedules. 

 
B. Manufacturers Names:  The following manufacturers are referred to in the paint schedules by 

use of shortened versions of their names, which are shown in parentheses: 
 

1. Devoe & Raynolds Co. (Devoe). 
2. Fuller-O'Brien Paints (Fuller). 
3. Benjamin Moore & Co. (Moore). 
4. PPG Industries, Inc. (PPG). 
5. Pratt & Lambert, Inc. (P & L). 
6. Sherwin-Williams Co. (S-W). 

 
 
2.2 PAINT MATERIALS, GENERAL 
 

A. Material Compatibility:  Provide block fillers, primers, undercoats, and finish-coat materials that 
are compatible with one another and the substrates indicated under conditions of service and 
application, as demonstrated by manufacturer based on testing and field experience. 

 
B. Material Quality:  Provide manufacturer's best-quality paint material of the various coating types 

specified.  Paint-material containers not displaying manufacturer's product identification will not 
be acceptable. 

 
1. Proprietary Names:  Use of manufacturer's proprietary product names to designate colors 

or materials is not intended to imply that products named are required to be used to the 
exclusion of equivalent products of other manufacturers.  Furnish manufacturer's material 
data and certificates of performance for proposed substitutions. 

 
C. Colors:  Provide color selections made by the Architect. 

 
 
 
PART 3 - EXECUTION 
 
3.1  EXAMINATION 
 

A. Examine substrates, areas, and conditions, with the Applicator present, under which painting 
will be performed for compliance with paint application requirements. 

 
1. Do not begin to apply paint until unsatisfactory conditions have been corrected and 

surfaces receiving paint are thoroughly dry. 
2. Start of painting will be construed as the Applicator's acceptance of surfaces and 

conditions within a particular area. 
 

B. Coordination of Work:  Review other Sections in which primers are provided to ensure 
compatibility of the total system for various substrates.  On request, furnish information on 
characteristics of finish materials to ensure use of compatible primers. 

 
1. Notify the Architect about anticipated problems using the materials specified over 

substrates primed by others. 
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3.2  PREPARATION 
 

A. General:  Remove hardware and hardware accessories, plates, machined surfaces, lighting 
fixtures, and similar items already installed that are not to be painted.  If removal is impractical 
or impossible because of the size or weight of the item, provide surface-applied protection 
before surface preparation and painting. 

 
1. After completing painting operations in each space or area, reinstall items removed using 

workers skilled in the trades involved. 
 

B. Cleaning:  Before applying paint or other surface treatments, clean the substrates of substances 
that could impair the bond of the various coatings.  Remove oil and grease before cleaning. 

 
1. Schedule cleaning and painting so dust and other contaminants from the cleaning 

process will not fall on wet, newly painted surfaces. 
 

C. Surface Preparation:  Clean and prepare surfaces to be painted according to manufacturer's 
written instructions for each particular substrate condition and as specified. 

 
1. Provide barrier coats over incompatible primers or remove and reprime. 

  2. Cementitious Materials:  Prepare concrete, concrete masonry block, cement plaster, and 
mineral-fiber-reinforced cement panel surfaces to be painted.  Remove efflorescence, 
chalk, dust, dirt, grease, oils, and release agents.  Roughen as required to remove glaze.  
If hardeners or sealers have been used to improve curing, use mechanical methods of 
surface preparation. 

 
a. Use abrasive blast-cleaning methods if recommended by paint manufacturer. 
b. Determine alkalinity and moisture content of surfaces by performing appropriate 

tests.  If surfaces are sufficiently alkaline to cause the finish paint to blister and 
burn, correct this condition before application.  Do not paint surfaces where 
moisture content exceeds that permitted in manufacturer's written instructions. 

   c. Clean concrete floors to be painted with a 5 percent solution of muriatic acid or 
other etching cleaner.  Flush the floor with clean water to remove acid, neutralize 
with ammonia, rinse, allow to dry, and vacuum before painting. 

 
3. Wood:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral 

spirits, and sandpaper, as required.  Sand surfaces exposed to view smooth and dust off. 
 

a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white 
shellac or other recommended knot sealer before applying primer.  After priming, 
fill holes and imperfections in finish surfaces with putty or plastic wood filler.  Sand 
smooth when dried. 

   b. Prime, stain, or seal wood to be painted immediately on delivery.  Prime edges, 
ends, faces, undersides, and backsides of wood, including cabinets, counters, 
cases, and paneling. 

c. When transparent finish is required, backprime with spar varnish. 
d. Backprime paneling on interior partitions where masonry, plaster, or other wet wall 

construction occurs on backside. 
e. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat of 

varnish or sealer immediately on delivery. 
 

4. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have not been shop 
coated; remove oil, grease, dirt, loose mill scale, and other foreign substances.  Use 
solvent or mechanical cleaning methods that comply with the Steel Structures Painting 
Council's (SSPC) recommendations. 

 
a. Blast steel surfaces clean as recommended by paint system manufacturer and 

according to requirements of SSPC-SP 10. 
   b. Treat bare and sandblasted or pickled clean metal with a metal treatment wash 

coat before priming. 
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   c. Touch up bare areas and shop-applied prime coats that have been damaged.  
Wire-brush, clean with solvents recommended by paint manufacturer, and touch 
up with the same primer as the shop coat. 

 
5. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based solvents so 

surface is free of oil and surface contaminants.  Remove pretreatment from galvanized 
sheet metal fabricated from coil stock by mechanical methods. 

 
D. Materials Preparation:  Mix and prepare paint materials according to manufacturer's written 

instructions. 
 

1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign 
materials and residue. 

2. Stir material before application to produce a mixture of uniform density.  Stir as required 
during application.  Do not stir surface film into material.  If necessary, remove surface 
film and strain material before using. 

3. Use only thinners approved by paint manufacturer and only within recommended limits. 
 

E. Tinting:  Tint each undercoat a lighter shade to simplify identification of each coat when multiple 
coats of the same material are applied.  Tint undercoats to match the color of the finish coat, but 
provide sufficient differences in shade of undercoats to distinguish each separate coat. 

 
 
3.3  APPLICATION 
 

A. General:  Apply paint according to manufacturer's written instructions.  Use applicators and 
techniques best suited for substrate and type of material being applied. 

 
1. Paint colors, surface treatments, and finishes are indicated in the schedules. 
2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions 

detrimental to formation of a durable paint film. 
3. Provide finish coats that are compatible with primers used. 
4. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, 

convector covers, covers for finned-tube radiation, grilles, and similar components are in 
place.  Extend coatings in these areas, as required, to maintain the system integrity and 
provide desired protection. 

5. Paint surfaces behind movable equipment and furniture the same as similar exposed 
surfaces.  Before the final installation of equipment, paint surfaces behind permanently 
fixed equipment or furniture with prime coat only. 

6. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through 
registers or grilles. 

7. Paint back sides of access panels and removable or hinged covers to match exposed 
surfaces. 

8. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces. 
  9. Finish interior of wall and base cabinets and similar field-finished casework to match 

exterior. 
10. Sand lightly between each succeeding enamel or varnish coat. 

 
B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or 

otherwise prepared for painting as soon as practicable after preparation and before subsequent 
surface deterioration. 

 
1. The number of coats and the film thickness required are the same regardless of 

application method.  Do not apply succeeding coats until the previous coat has cured as 
recommended by the manufacturer.  If sanding is required to produce a smooth, even 
surface according to manufacturer's written instructions, sand between applications. 

2. Omit primer on metal surfaces that have been shop primed and touchup painted. 
3. If undercoats, stains, or other conditions show through final coat of paint, apply additional 

coats until paint film is of uniform finish, color, and appearance.  Give special attention to 
ensure edges, corners, crevices, welds, and exposed fasteners receive a dry film 
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thickness equivalent to that of flat surfaces. 
4. Allow sufficient time between successive coats to permit proper drying.  Do not recoat 

surfaces until paint has dried to where it feels firm, does not deform or feel sticky under 
moderate thumb pressure, and where application of another coat of paint does not cause 
the undercoat to lift or lose adhesion. 

 
C. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other applicators 

according to manufacturer's written instructions. 
 

1. Brushes:  Use brushes best suited for the type of material applied.  Use brush of 
appropriate size for the surface or item being painted. 

2. Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool as recommended by 
the manufacturer for the material and texture required. 

3. Spray Equipment:  Use airless spray equipment with orifice size as recommended by the 
manufacturer for the material and texture required. 

 
D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's 

recommended spreading rate.  Provide the total dry film thickness of the entire system as 
recommended by the manufacturer. 

 
E. Mechanical and Electrical Work:  Painting of mechanical and electrical work is limited to items 

exposed in equipment rooms and in occupied spaces. 
 

F. Mechanical items to be painted include, but are not limited to, the following: 
 

1. Piping, pipe hangers, and supports. 
2. Heat exchangers. 
3. Tanks. 
4. Ductwork. 
5. Insulation. 
6. Motors and mechanical equipment. 
7. Accessory items. 

 
G. Electrical items to be painted include, but are not limited to, the following: 

 
1. Conduit and fittings. 
2. Switchgear. 
3. Panelboards. 

 
H. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure complete 

coverage with pores filled. 
 

I. Prime Coats:  Before applying finish coats, apply a prime coat of material, as recommended by 
the manufacturer, to material that is required to be painted or finished and that has not been 
prime coated by others.  Re-coat primed and sealed surfaces where evidence of suction spots 
or unsealed areas in first coat appears, to ensure a finish coat with no burn through or other 
defects due to insufficient sealing. 

 
J. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a smooth, 

opaque surface of uniform finish, color, appearance, and coverage.  Cloudiness, spotting, 
holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections will not be 
acceptable. 

 
K. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface film of 

even luster.  Provide a finish free of laps, runs, cloudiness, color irregularity, brush marks, 
orange peel, nail holes, or other surface imperfections. 

 
1. Provide satin finish for final coats. 
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3.4  FIELD QUALITY CONTROL 
 

A. The Owner reserves the right to invoke the following test procedure at any time and as often as 
the Owner deems necessary during the period when paint is being applied: 

 
1. The Owner will engage the services of an independent testing agency to sample the paint 

material being used.  Samples of material delivered to the Project will be taken, identified, 
sealed, and certified in the presence of the Contractor. 

2. The testing agency will perform appropriate tests for the following characteristics as 
required by the Owner: 

 
a. Quantitative material analysis. 
b. Abrasion resistance. 
c. Apparent reflectivity. 
d. Flexibility. 
e. Washability. 
f. Absorption. 
g. Accelerated weathering. 
h. Dry opacity. 
i. Accelerated yellowness. 
j. Recoating. 
k. Skinning. 
l. Color retention. 
m. Alkali and mildew resistance. 

 
3. The Owner may direct the Contractor to stop painting if test results show material being 

used does not comply with specified requirements.  The Contractor shall remove 
noncomplying paint from the site, pay for testing, and repaint surfaces previously coated 
with the rejected paint.  If necessary, the Contractor may be required to remove rejected 
paint from previously painted surfaces if, on repainting with specified paint, the 2 coatings 
are incompatible. 

 
3.5  CLEANING 
 

A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other discarded 
paint materials from the site. 

 
1. After completing painting, clean glass and paint-spattered surfaces.  Remove spattered 

paint by washing and scraping.  Be careful not to scratch or damage adjacent finished 
surfaces. 

 
 
3.6  PROTECTION 
 

A. Protect work of other trades, whether being painted or not, against damage by painting.  Correct 
damage by cleaning, repairing or replacing, and repainting, as approved by Architect. 

 
B. Provide "Wet Paint" signs to protect newly painted finishes.  Remove temporary protective 

wrappings provided by others to protect their work after completing painting operations. 
 

1. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces.  Comply with procedures specified in PDCA P1. 

 
 
3.7  EXTERIOR PAINT SCHEDULE 
 

A. Ferrous Metal:  Provide the following finish systems over exterior ferrous metal.  Primer is not 
required on shop-primed items. 

 
1. Low-Luster Acrylic Finish:  2 finish coats over a rust-inhibitive primer. 
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a. Primer:  Rust-inhibitive metal primer applied at spreading rate recommended by 

the manufacturer to achieve a total dry film thickness of not less than 1.3 mils 
(0.033 mm). 

 
                                  1)       S-W                        Pro Industrial Pro Cryl Primer B66 series   

2) Devoe:  13101 Mirrolac Rust Penetrating Metal Primer. 
3) Fuller:   621-04 Blox-Rust Alkyd Metal Primer. 
5) Moore:  IronClad Retardo Rust-Inhibitive Paint #163. 
6) PPG:   6-208 Speedhide Interior/Exterior Rust Inhibitive Steel 

Primer, Red. 
7) P & L:   S/D 1009 Suprime "9" Interior/Exterior Alkyd Metal 

Primer. 
 

b. First and Second Coat:  Low-sheen (eggshell or satin), exterior, acrylic-latex paint 
applied at spreading rate recommended by the manufacturer to achieve a total dry 
film thickness of not less than 2.8 mils (0.071 mm). 

 
                                  1)       S-W                        Pro Industrial Acrylic B66-600    

2) Devoe:  16XX Wonder-Shield Exterior Latex Satin House and 
Trim Paint. 

3) Fuller:   261-XX Eggshell Sheen Latex House and Trim Paint. 
 

 
5) Moore:  MoorGard Latex House Paint #103. 
6) PPG:   76 Line Sun-Proof Exterior House & Trim Acrylic Satin 

Latex. 
7) P & L:   Z/F 4200 Series Accolade Exterior Eggshell. 

 
 
B. Zinc-Coated Metal:  Provide the following finish systems over exterior zinc-coated (galvanized) 

metal surfaces: 
 

1. Semigloss, Acrylic-Enamel Finish:  2 finish coats over a galvanized metal primer. 
 

a. Primer:  Galvanized metal primer applied at spreading rate recommended by the 
manufacturer to achieve a total dry film thickness of not less than 1.2 mils (0.031 
mm). 

 
          1)       S-W                       Pro Industrial DTM Acrylic Primer/Finish B66W00011  

2) Devoe:  8502/8520 Mirrolac-WB Interior/Exterior Waterborne Flat 
DTM Primer and Finish. 

3) Fuller:   621-05 Blox-Rust Latex Metal Primer. 
5) Moore:  IronClad Galvanized Metal Latex Primer #155. 
6) PPG:   90-709 Pitt-Tech One Pack Interior/Exterior 

Primer/Finish DTM Industrial Enamel. 
7) P & L:   Z/F 1003 Suprime "3" Interior/Exterior Latex Metal 

Primer. 
 

b. First and Second Coats:  Semigloss, exterior, acrylic-latex enamel applied at 
spreading rate recommended by the manufacturer to achieve a total dry film 
thickness of not less than 2.6 mils (0.066 mm). 

 
                                 1)        S-W                      Pro Industrial DTM Acrylic Semi Gloss B66W01151 

2) Devoe:  17XX Wonder-Shield Semi-Gloss Exterior Acrylic Latex 
House and Trim Paint. 

3) Fuller:   664-XX Weather King II Semi-Gloss House & Trim Paint. 
5) Moore:  MoorGlo Latex House & Trim Paint #096. 
6) PPG:   78 Line Sun-Proof Semi-Gloss Acrylic Latex House and 

Trim Paint. 
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7) P & L:   Z/F 3100 Series Aqua Royal Latex House & Trim Finish. 
 
 
 

C. Exterior Synthetic (Composite) Wood: Provide the following finishing systems over exterior 
wood surfaces: 

 
1. Semigloss, Acrylic-Enamel Finish:  2 finish coats over factory primer. 

 
a. First and Second Coats:  Semigloss, waterborne, exterior, acrylic enamel applied 

at spreading rate recommended by the manufacturer to achieve a total dry film 
thickness of not less than 2.4 mils (0.061 mm). 

 
1) Devoe:  17XX Wonder-Shield Semi-Gloss Exterior Acrylic Latex 

House and Trim Paint. 
2) Fuller:   664-XX Weather King II Semi-Gloss House & Trim Paint. 
3) Moore:  MoorGlo Latex House & Trim Paint #096. 
4) PPG:   78 Line Sun-Proof Semi-Gloss Acrylic Latex House and 

Trim Paint. 
5) P & L:   Z/F 3100 Series Aqua Royal Latex House & Trim Finish. 
6) S-W:   DTM Acrylic Coating Gloss (Waterborne) B66W100 

Series. 
 
 
 
3.8  INTERIOR PAINT SCHEDULE 

 
 

A. Gypsum Board:  Provide the following finish systems over interior gypsum board surfaces: 
 

1. Low-Luster, Acrylic-Enamel Finish:  2 finish coats over a primer. 
 

a. Primer:  Latex-based, interior primer applied at spreading rate recommended by 
the manufacturer to achieve a total dry film thickness of not less than 1.2 mils 
(0.031 mm). 

 
                                 1)       S-W                       Multi Purpose Interior Exterior Primer/Sealer B51-450 

2) Devoe:  50801 Wonder-Tones Interior Vinyl Latex Primer-Sealer. 
3) Fuller:   220-20 Pro-Tech Interior Latex Wall Primer and Sealer. 
5) Moore:  Regal First Coat Interior Latex Primer & Underbody 

#216. 
6) PPG:   17-10 Quick-Drying Interior Latex Primer-Sealer. 
7) P & L:   Z/F 1004 Suprime "4" Interior Latex Wall Primer. 

 
b. First and Second Coats:  Low-luster (eggshell or satin), acrylic-latex, interior 

enamel applied at spreading rate recommended by the manufacturer to achieve a 
total dry film thickness of not less than 2.8 mils (0.071 mm). 

       
                                  1)       S-W                       Super Paint Interior Latex Satin A87W01151 

2) Devoe:  34XX Wonder-Tones Interior Latex Eggshell Enamel. 
3) Fuller:   212-XX AA Enamel Acrylic Latex Eggshell Enamel. 
5) Moore:  Moore's Regal AquaVelvet #319. 
6) PPG:   89 Line Manor Hall Eggshell Latex Wall and Trim 

Enamel. 
7) P & L:   Z/F 4000 Series Accolade Interior Velvet. 

 
 

 
B. Stained Woodwork:  Provide the following stained finishes over new, interior woodwork: 
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1. Alkyd-Based, Satin-Varnish Finish:  2 finish coats of an alkyd-based, clear-satin varnish 
over a sealer coat and an alkyd-based, interior wood stain.  Wipe wood filler before 
applying stain. 

 
a. Filler Coat:  Paste-wood filler applied at spreading rate recommended by the 

manufacturer. 
 

1) Devoe:  None required. 
2) Fuller:   680-00 Pen-Chrome Paste Wood Filler. 
3) Moore:  Benwood Paste Wood Filler #238. 
4) PPG:   None required. 
5) P & L:   None required. 
6) S-W:   Sher-Wood Fast-Dry Filler. 

 
b. Stain Coat:  Alkyd-based, interior wood stain applied at spreading rate 

recommended by the manufacturer. 
 

1) Devoe:  96XX WoodWorks Alkyd Interior Stain. 
2) Fuller:   640-XX Pen-Chrome Interior Oil Base Wood Stain. 
3) Moore:  Benwood Penetrating Stain #234. 
4) PPG:   77-302 Rez Interior Semi-Transparent Stain. 
5) P & L:   S-Series Tonetic Wood Stain. 
6) S-W:   Oil Stain A-48 Series. 

 
c. Sealer Coat:  Clear sanding sealer applied at spreading rate recommended by the 

manufacturer. 
 

1) Devoe:  4900 WoodWorks Quick-Dry Clear Sealer. 
2) Fuller:   None recommended. 
3) Moore:  Moore's Interior Wood Finishes Quick-Dry Sanding 

Sealer #413. 
4) PPG:   77-30 Rez Interior Quick-Drying Sealer and Finish. 
5) P & L:   H-40 Sanding Sealer. 
6) S-W:   ProMar Varnish Sanding Sealer B26V3. 

 
d. First and Second Finish Coats:  Alkyd-based or polyurethane varnish, as 

recommended by the manufacturer, applied at spreading rate recommended by 
the manufacturer. 

 
1) Devoe:  4600 WoodWorks Alkyd Satin Varnish. 
2) Fuller:   653-01 EPA Compliant Clear Polyurethane Satin Finish. 
3) Moore:  Benwood Satin Finish Varnish #404. 
4) PPG:   77-7 Rez Varnish, Interior Satin Oil Clear. 
5) P & L:   H24 38 Clear Finish Gloss. 
6) S-W:   Oil Base Varnish, Gloss A66V91. 

 
C. Natural-Finish Woodwork:  Provide the following natural finishes over new, interior woodwork: 

 
1. Alkyd-Based, Satin-Varnish Finish:  2 finish coats of an alkyd-based, clear-satin varnish 

over a sanding sealer.  Provide wood filler on open-grain wood before applying first 
varnish coat. 

 
a. Filler Coat:  Paste-wood filler applied at spreading rate recommended by the 

manufacturer. 
1) Devoe:  None required. 
2) Fuller:   680-00 Pen-Chrome Paste Wood Filler. 
3) Moore:  Benwood Paste Wood Filler #238. 
4) PPG:   None required. 
5) P & L:   None required. 
6) S-W:   Sher-Wood Fast-Dry Filler. 
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b. Sealer Coat:  Clear sanding sealer applied at spreading rate recommended by the 

manufacturer. 
 

1) Devoe:  4900 WoodWorks Quick-Dry Clear Sealer. 
2) Fuller:   None recommended. 
3) Moore:  Moore's Interior Wood Finishes Quick-Dry Sanding 

Sealer #413. 
4) PPG:   77-30 Rez Interior Quick-Drying Sealer and Finish. 
5) P & L:   H-40 Sanding Sealer. 
6) S-W:   ProMar Varnish Sanding Sealer B26V3. 

 
c. First and Second Finish Coats:  Alkyd-based or polyurethane varnish, as 

recommended by the manufacturer, applied at spreading rate recommended by 
the manufacturer. 

 
1) Devoe:  4600 WoodWorks Alkyd Satin Varnish. 
2) Fuller:   653-01 EPA Compliant Clear Polyurethane Satin Finish. 
3) Moore:  Benwood Satin Finish Varnish #404. 
4) PPG:   77-7 Rez Varnish, Interior Satin Oil Clear. 
5) P & L:   H24 38 Clear Finish Gloss. 
6) S-W:   Oil Base Varnish, Gloss A66V91. 

 
 

D. Ferrous Metal:  Provide the following finish systems over ferrous metal: 
 

1. Semigloss, Acrylic-Enamel Finish:  One finish coat over an enamel undercoater and a 
primer. 

 
a. Primer:  Quick-drying, rust-inhibitive, alkyd-based or epoxy-metal primer, as 

recommended by the manufacturer for this substrate, applied at spreading rate 
recommended by the manufacturer to achieve a total dry film thickness of not less 
than 1.5 mils (0.038 mm). 

 
                                  1)       S-W                       Pro Industrial Pro Cryl Primer B66 series  

2) Devoe:  13101 Mirrolac Rust Penetrating Metal Primer. 
3) Fuller:   621-04 Blox-Rust Alkyd & Structural Metal Primer. 
5) Moore:  IronClad Retardo Rust-Inhibitive Paint #163. 
6) PPG:   6-208 Speedhide Interior/Exterior Rust Inhibitive Steel 

Primer. 
7) P & L:   S 4551 Tech-Gard High Performance Rust Inhibitor 

Primer. 
 

b. Undercoat:  Alkyd, interior enamel undercoat or semigloss, acrylic-latex, interior 
enamel, as recommended by the manufacturer for this substrate, applied at 
spreading rate recommended by the manufacturer to achieve a total dry film 
thickness of not less than 1.3 mils (0.033 mm). 

 
                                  1)        S-W                      Pro Industrial Acrylic Coating B66-600 

2) Devoe:  39XX Wonder-Tones Semi-Gloss Interior Latex Enamel. 
3) Fuller:   220-07 Interior Alkyd Enamel Undercoat. 
5) Moore:  Moore's Alkyd Enamel Underbody #217. 
6) PPG:   6-6 Speedhide Interior Quick-Drying Enamel 

Undercoater. 
7) P & L:   Z/F 4100 Series Accolade Interior Semi-Gloss. 

 
c. Finish Coat:  Semigloss, acrylic-latex, interior enamel applied at spreading rate 

recommended by the manufacturer to achieve a total dry film thickness of not less 
than 1.3 mils (0.033 mm). 
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                                  1)        S-W                      Pro Industrial Acrylic Coating B66-600 
2) Devoe:  39XX Wonder-Tones Semi-Gloss Interior Latex Enamel. 
3) Fuller:   214-XX AA Enamel Interior Acrylic Latex Semi-Gloss 

Enamel. 
5) Moore:  Moore's Regal AquaGlo Vinyl-Acrylic Latex Enamel 

#333. 
6) PPG:   88-110 Satinhide Interior Enamel Wall & Trim Lo-Lustre 

Semi-Gloss Latex. 
7) P & L:   Z/F 4100 Series Accolade Interior Semi-Gloss. 

 
 

G. Woodwork and Hardboard:  Provide the following paint finish systems over new, interior wood 
surfaces: 

 
1. Low-Luster, Acrylic-Enamel Finish:  2 finish coats over a primer. 

 
a. Primer:  Alkyd- or acrylic-latex-based, interior wood primer, as recommended by 

the manufacturer for this substrate, applied at spreading rate recommended by the 
manufacturer to achieve a total dry film thickness of not less than 1.4 mils (0.036 
mm). 

 
 

1) Devoe:  51701 Wonder-Prime All-Purpose Latex Primer Sealer & 
Vapor Barrier. 

2) Fuller:   220-07 Interior Alkyd Enamel Undercoat. 
3) Moore:  Moore's Alkyd Enamel Underbody #217. 
4) PPG:   17-225 Quick-Drying Enamel Undercoater. 
5) P & L:   Z/F 1001 Suprime "1" 100 Percent Acrylic Multi-Purpose 

Primer. 
                                  7)        S-W                       Multi Purpose Interior Exterior Primer/Sealer B51-450 

   
 

b. First and Second Coats:  Low-luster (eggshell or satin), acrylic-latex, interior 
enamel applied at spreading rate recommended by the manufacturer to achieve a 
total dry film thickness of not less than 2.8 mils (0.071 mm). 

 
                                  1)       S-W                       Super Paint Interior Latex Satin A87W01151         

2) Devoe:  34XX Wonder-Tones Interior Latex Eggshell Enamel. 
3) Fuller:   212-XX AA Enamel Acrylic Latex Eggshell Enamel. 
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5) Moore:  Moore's Regal AquaVelvet #319. 
6) PPG:   89 Line Manor Hall Interior Eggshell Latex Wall and Trim 

Enamel. 
7) P & L:   4000 Series Accolade Interior Velvet. 

 
 

 
 

 
END OF SECTION 09 90 00 
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SECTION 101423.16 - ROOM-IDENTIFICATION PANEL SIGNAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes room-identification signs that are directly attached to the building. 

B. Related Requirements: 

1. Section 101416 "Plaques" for one-piece, solid metal signs, with or without frames, that 
are used for high-end room-identification. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For room-identification signs. 

1. Include fabrication and installation details and attachments to other work. 
2. Show sign mounting heights, locations of supplementary supports to be provided by other 

installers, and accessories. 
3. Show message list, typestyles, graphic elements , including raised characters and Braille, 

and layout for each sign at least half size . 

C. Samples: For each exposed product and for each color and texture specified. 

1.3 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in 
materials or workmanship within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 
Standards for Accessible Design" and ICC A117.1 . 

2.2 ROOM-IDENTIFICATION SIGNS 

A. Room-Identification Sign (201, 202, 203, 204, 205, 206, North Stairwell, South Stairwell) : 
Sign with smooth, uniform surfaces; with message and characters having uniform faces, sharp 
corners, and precisely formed lines and profiles; and as follows: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. ASI Sign Systems, Inc. 
b. Holland Engraving 
c. Take Form 

2. Laminated-Sheet Sign: Acrylic face sheet with raised graphics laminated  over subsurface 
graphics to acrylic backing sheet to produce composite sheet. 
a. Composite-Sheet Thickness: Manufacturer's standard for size of sign . 
b. Surface-Applied Graphics: Applied vinyl film . 
c. Color(s): As selected by Architect from manufacturer's full range . 

3. Sign-Panel Perimeter: Finish edges smooth. 
a. Edge Condition : Square cut . 
b. Corner Condition in Elevation: Square . 

4. Frame: Entire perimeter . 
a. Material: Acrylic . 
b. Profile: Square . 
c. Corner Condition in Elevation: Square . 
d. Finish and Color: As selected by Architect from manufacturer's full range . 

5. Mounting: Surface mounted to wall with two-face tape [or] . 

2.3 SIGN MATERIALS 

A. Acrylic Sheet: ASTM D 4802, category as standard with manufacturer for each sign, Type UVF 
(UV filtering). 

B. Vinyl Film: UV-resistant vinyl film with pressure-sensitive, permanent adhesive; die cut to 
form characters or images as indicated on Drawings  and suitable for exterior applications. 

2.4 FABRICATION 

A. General: Provide manufacturer's standard sign assemblies according to requirements indicated. 

http://www.specagent.com/LookUp/?ulid=12675&mf=04&src=wd
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1. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to resist 
water penetration and retention. 

2. Conceal connections if possible; otherwise, locate connections where they are 
inconspicuous. 

3. Provide rabbets, lugs, and tabs necessary to assemble components and to attach to 
existing work. Drill and tap for required fasteners. Use concealed fasteners where 
possible; use exposed fasteners that match sign finish. 

B. Subsurface-Applied Graphics: Apply graphics to back face of clear face-sheet material to 
produce precisely formed image. Image shall be free of rough edges. 

C. Subsurface-Etched Graphics: Reverse etch back face of clear face-sheet material. Fill resulting 
copy with manufacturer's standard enamel. Apply opaque manufacturer's standard background 
color coating over enamel-filled copy. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to manufacturer's 
written instructions. 

1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign 
surfaces free of distortion and other defects in appearance. 

2. Install signs so they do not protrude or obstruct according to the accessibility standard. 
3. Before installation, verify that sign surfaces are clean and free of materials or debris that 

would impair installation. 

B. Mounting Methods: 

1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on back of 
sign. Remove loose debris from hole and substrate surface. 
a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole for 

displaced adhesive. Place sign in position and push until flush to surface, 
embedding studs in holes. Temporarily support sign in position until adhesive fully 
sets. 

b. Thin or Hollow Surfaces: Place sign in position and flush to surface, install 
washers and nuts on studs projecting through opposite side of surface, and tighten. 

2. Through Fasteners: Drill holes in substrate using predrilled holes in sign as template. 
Countersink holes in sign if required. Place sign in position and flush to surface. Install 
through fasteners and tighten. 

3. Adhesive: Clean bond-breaking materials from substrate surface and remove loose 
debris. Apply linear beads or spots of adhesive symmetrically to back of sign and of 
suitable quantity to support weight of sign after cure without slippage. Keep adhesive 
away from edges to prevent adhesive extrusion as sign is applied and to prevent visibility 
of cured adhesive at sign edges. Place sign in position, and push to engage adhesive. 
Temporarily support sign in position until adhesive fully sets. 
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4. Two-Face Tape: Clean bond-breaking materials from substrate surface and remove loose 
debris. Apply tape strips symmetrically to back of sign and of suitable quantity to support 
weight of sign without slippage. Keep strips away from edges to prevent visibility at sign 
edges. Place sign in position, and push to engage tape adhesive. 

END OF SECTION 101423.16 
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SECTION 102113.13 - METAL TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Painted steel toilet compartments configured as toilet enclosures and urinal screens. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for supports that attach floor-and-ceiling-anchored 
compartments to overhead structural system. 

2.  Section 061000 "Rough Carpentry" Section 061053 "Miscellaneous Rough Carpentry" 
for blocking overhead support of floor-and-ceiling-anchored compartments and overhead 
support of post-to-ceiling screens. 

3. Section 102800 "Toilet, Bath, and Laundry Accessories" for toilet tissue dispensers, grab 
bars, purse shelves, and similar accessories mounted on toilet compartments. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for toilet compartments. 

B. Sustainable Design Submittals: 

1. Sourcing of Raw Materials: Corporate sustainability report for each manufacturer. 
2. Product Data: For recycled content, indicating postconsumer and preconsumer recycled 

content and cost. 
3. Product Certificates: For indigenous materials, indicating location of material 

manufacturer and point of extraction, harvest, or recovery for each raw material. Include 
distance to Project, means of transportation, and cost for each indigenous material. 

4. Product Certificates: For regional materials, indicating location of material manufacturer 
and point of extraction, harvest, or recovery for each raw material. Include distance to 
Project, means of transportation, and cost for each regional material. 

C. Shop Drawings: For toilet compartments. 

1. Include plans, elevations, sections, and attachment details. 
2. Show locations of cutouts for compartment-mounted toilet accessories. 
3. Show locations of reinforcements for compartment-mounted grab bars and locations of 

blocking for surface-mounted toilet accessories. 
4. Show locations of centerlines of toilet fixtures. 
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5. Show locations of floor drains. 
6. Show  ceiling grid, ceiling-mounted items, and overhead support or bracing locations. 

D. Samples for Initial Selection: For each type of toilet compartment material indicated. 

1. Include Samples of hardware and accessories involving material and color selection. 

E. Samples for Verification: For the following products, in manufacturer's standard sizes unless 
otherwise indicated: 

1. Each type of material, color, and finish required for toilet compartments, prepared on 2-
by-3-inch- square Samples 0.03 inches, 22 gauge thickness of same material indicated for 
Work. 

2. Each type of hardware and accessory. 

F. Product Schedule: For toilet compartments, prepared by or under the supervision of supplier, 
detailing location and selected colors for toilet compartment material. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For toilet compartments to include in maintenance manuals. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Door Hinges: One hinge(s) with associated fasteners. 
2. Latch and Keeper: One latch(es) and keeper(s) with associated fasteners. 
3. Door Bumper: One door bumper(s) with associated fasteners. 
4. Door Pull: One door pull(s) with associated fasteners. 
5. Fasteners: 10 fasteners of each size and type. 

1.5 PROJECT CONDITIONS 

A. Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, and 
other construction contiguous with toilet compartments by field measurements before 
fabrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 25 percent. 
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B. Regulatory Requirements: Comply with applicable provisions in ICC A117.1 for toilet 
compartments designated as accessible. 

2.2 PAINTED STEEL TOILET COMPARTMENTS  

A. Basis-of-Design Product: Subject to compliance with requirements, provide ASI Global 
Partitions, an ASI Group company; Alpaco Powder-Coated Steel Partitions  with Easy-Stall 
Shoe or comparable product by one of the following: 

1. Ampco by AJW. 
2.  ASI Accurate Partitions, an ASI Group company. 
3.  ASI Global Partitions, an ASI Group company. 
4. Marlite. 
5. Shanahan's Manufacturing Limited. 
6. . 

B. Toilet-Enclosure Style: Floor anchored/overhead braced Floor anchored . 

C. Entrance-Screen Style: Floor anchored/overhead braced Floor anchored/overhead braced with 
pedestal legs Floor anchored . 

D. Urinal-Screen Style: Wall hung . 

E. Door Width: As indicated on Drawings . 

F. Door Panel Height: As indicated on Drawings. 

G. Door Height Above Floor: As indicated on Drawings . 

H. Pilaster Height: As indicated on Drawings . 

I. Door, Panel, and Pilaster Construction: Seamless, metal facing sheets pressure laminated to core 
material; with continuous, interlocking molding strip or lapped-and-formed edge closures; 
corners secured by welding or clips and exposed welds ground smooth. Provide doors with 
integral no-sightline system including profile on strike and hinge side that overlaps adjacent 
pilaster. Exposed surfaces to be free of pitting, seam marks, roller marks, stains, discolorations, 
telegraphing of core material, or other imperfections. 

1. Core Material: Manufacturer's standard sound-deadening honeycomb of resin-
impregnated kraft paper in thickness required to provide finished thickness of 1 inch for 
doors and panels and 1-1/4 inches for pilasters. 

2. Grab-Bar Reinforcement: Provide concealed internal reinforcement for grab bars 
mounted on units of size and material adequate for panel to withstand applied downward 
load on grab bar of at least 250 lbf, when tested in accordance with ASTM F446, without 
deformation of panel. 

J. Urinal-Screen Construction: 

1. Flat-Panel Urinal Screen: Matching panel construction. 
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K. Facing Sheets and Closures: Electrolytically coated steel sheet with nominal base-metal 
(uncoated) thicknesses as follows: 

1. Pilasters, Braced at Both Ends: Manufacturer's standard thickness, but not less than 
0.036 inch. 

2. Pilasters, Unbraced at One End: Manufacturer's standard thickness, but not less than 
0.048 inch. 

3. Panels: Manufacturer's standard thickness, but not less than 0.030 inch . 
4. Doors: Manufacturer's standard thickness, but not less than 0.030 inch. 
5. Flat-Panel Urinal Screens: Thickness matching the panels. 

L. Pilaster Shoes: Stainless steel sheet, not less than 0.031-inch nominal thickness and 3 inches 
high, No. 4 satin finish. Shoe bottom enclosed and integral to compartment structure. Secure to 
floor with manufacturer's recommended concrete anchors. 

M. Panel or Pilaster Pedestal Legs: Stainless steel and minimum 4 inches high. Pedestal legs 
adjustable in height to within 1 inch. Secure to floor with 2-1/2-inch- long, corrosion-resistant 
screws. 

N. Urinal-Screen [Post] [Pilaster]: Manufacturer's standard post design of [material matching the 
thickness and construction of pilasters] [1-3/4-inch- square, aluminum tube with satin 
finish]; with shoe matching that on the pilaster. 

O. Brackets (Fittings): 

1. Stirrup Type: Ear or U-brackets; [chrome-plated zamac] [stainless steel]. 
2. Continuous Type: Manufacturer's standard design; [stainless steel] [aluminum]. 

P. Steel Sheet Finish: Immediately after cleaning, apply manufacturer's standard baked-on 
thermosetting, electrostatically applied powder coatings. Comply with coating manufacturer's 
written instructions for applying and baking. 

1. Color: [As selected by Architect from manufacturer's full range] <Insert color>. 
a. Allow for application of [one color] [two colors] in each room. 

2.3 HARDWARE AND ACCESSORIES 

A. Hardware and Accessories: Manufacturer's standard operating hardware and accessories. 

1. Material: [Chrome-plated zamac] [Stainless steel]. 
2. Hinges: Manufacturer's standard [paired, self-closing type that can be adjusted to hold 

doors open at any angle up to 90 degrees] [continuous, cam type that swings to a 
closed or partially open position] [continuous, spring-loaded type]. 

3. Latch and Keeper: Manufacturer's standard surface-mounted latch unit designed for 
occupancy indication and emergency access. Provide units that comply with regulatory 
requirements for accessibility at compartments designated as accessible. 

4. Coat Hook: Manufacturer's standard combination hook and rubber-tipped bumper, sized 
to prevent in-swinging door from hitting compartment-mounted accessories. 
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5. Door Bumper: Manufacturer's standard rubber-tipped bumper at out-swinging doors 
[ and entrance-screen doors]. 

6. Door Pull: Manufacturer's standard unit at out-swinging doors that complies with 
regulatory requirements for accessibility. Provide units on both sides of doors at 
compartments designated as accessible. 

B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with 
antigrip profile and in manufacturer's standard finish. 

C. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of [chrome-plated 
zamac] [stainless steel], finished to match the items they are securing, with theft-resistant-type 
heads. Provide sex-type bolts for through-bolt applications. For concealed anchors, use rust-
resistant, protective-coated steel compatible with related materials. 

2.4 MATERIALS 

A. Aluminum Castings: ASTM B26/B26M. 

B. Aluminum Extrusions: ASTM B221. 

C. Steel Sheet: Commercial steel sheet for exposed applications; mill phosphatized and selected for 
smoothness. 

1. Electrolytically Zinc Coated: ASTM A879/A879M, 01Z. 
2. Hot-Dip Galvanized: ASTM A653/A653M, either hot-dip galvanized or galvannealed. 

D. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304, stretcher-leveled 
standard of flatness. 

E. Stainless Steel Castings: ASTM A743/A743M. 

F. Zamac: ASTM B86, commercial zinc-alloy die castings, chrome plated. 

2.5 FABRICATION 

A. Fabrication, General: Fabricate toilet compartment components to sizes indicated. Coordinate 
requirements and provide cutouts for through-partition toilet accessories, and solid blocking 
within panel where required for attachment of toilet accessories. 

B. Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant supports, leveling 
mechanism, and anchors at pilasters to suit floor conditions. Provide shoes at pilasters to 
conceal supports and leveling mechanism. 

C. Floor-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring 
assemblies with leveling adjustment nuts at pilasters for structural connection to floor. Provide 
shoes at pilasters to conceal anchorage. 
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D. Ceiling-Hung Units: Provide manufacturer's standard corrosion-resistant anchoring assemblies 
with leveling adjustment nuts at pilasters for connection to structural support above finished 
ceiling. Provide assemblies that support pilasters from structure without transmitting load to 
finished ceiling. Provide sleeves (caps) at tops of pilasters to conceal anchorage. 

E. Floor-and-Ceiling-Anchored Units: Provide manufacturer's standard corrosion-resistant 
anchoring assemblies with leveling adjustment at tops and bottoms of pilasters. Provide shoes 
and sleeves (caps) at pilasters to conceal anchorage. 

F. Urinal-Screen Posts: Provide manufacturer's standard corrosion-resistant anchoring assemblies 
with leveling adjustment at [ tops and] bottoms of posts. Provide shoes [ and sleeves (caps)] at 
posts to conceal anchorage. 

G. Door Size and Swings: Unless otherwise indicated, provide 24-inch- wide, in-swinging doors 
for standard toilet compartments and 36-inch- wide, out-swinging doors with a minimum 32-
inch- wide, clear opening for compartments designated as accessible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas and conditions, with Installer present, for compliance with 
requirements for fastening, support, alignment, operating clearances, and other conditions 
affecting performance of the Work. 

1. Confirm location and adequacy of blocking and supports required for installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Coordinate layout and installation of supports, inserts, and anchors built into other units of work 
for toilet compartment anchorage. 

3.2 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions. Install units rigid, 
straight, level, and plumb. Secure units in position indicated with manufacturer's recommended 
anchoring devices. 

1. Maximum Clearances: 
a. Pilasters and Panels: 1/2 inch. 
b. Panels and Walls: 1 inch. 

2. Stirrup Brackets: Secure panels to walls and to pilasters with no fewer than two brackets 
attached near top and bottom of panel. 
a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints. 
b. Align brackets at pilasters with brackets at walls. 

3. Full-Height (Continuous) Brackets: Secure panels to walls and to pilasters with full-
height brackets. 
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a. Locate bracket fasteners so holes for wall anchors occur in masonry or tile joints. 
b. Align brackets at pilasters with brackets at walls. 

B. Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set pilaster 
shoes with concrete anchors penetrating not less than 1-3/4 inches into structural floor unless 
otherwise indicated in manufacturer's written instructions. Secure continuous head rail to each 
pilaster with no fewer than two fasteners. Hang doors to align tops of doors with tops of panels, 
and adjust so tops of doors are parallel with overhead brace when doors are in closed position. 

C. Floor-Anchored Units: Set pilasters with anchors penetrating not less than 2 inches into 
structural floor unless otherwise indicated in manufacturer's written instructions. Level, plumb, 
and tighten pilasters. Hang doors and adjust so tops of doors are level with tops of pilasters 
when doors are in closed position. 

D. Ceiling-Hung Units: Secure pilasters to supporting structure and level, plumb, and tighten. 
Hang doors and adjust so bottoms of doors are level with bottoms of pilasters when doors are in 
closed position. 

E. Floor-and-Ceiling-Anchored Units: Secure pilasters to supporting construction and level, 
plumb, and tighten. Hang doors and adjust so doors are level and aligned with panels when 
doors are in closed position. 

F. Urinal Screens: Attach with anchoring devices to suit supporting structure. Set units level and 
plumb, rigid, and secured to resist lateral impact. 

3.3 ADJUSTING 

A. Hardware Adjustment: Adjust and lubricate hardware in accordance with hardware 
manufacturer's written instructions for proper operation. Set hinges on in-swinging doors to 
hold doors open approximately 30 degrees from closed position when unlatched. Set hinges on 
out-swinging doors [ and doors in entrance screens] to return doors to fully closed position. 

END OF SECTION 102113.13 
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SECTION 102819 - TUB AND SHOWER ENCLOSURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Framed shower doors and enclosures. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For tub and shower doors and enclosures. 

C. Samples: For each type of exposed finish. 

1.3 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of tub and shower doors 
and enclosures that fail in materials or workmanship within specified warranty period, without 
monetary limitation. 

1. Warranty Period: Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 FRAMED ENCLOSURES 

A. Glass panels with full perimeter frames of extruded aluminum with screw-fastened corners. 
Minimum 3/8-inch penetration of glass into frame. Framing members of thickness required to 
support imposed loads. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Alumax Bath Enclosures. 
b. American Shower Door. 
c. Basco, Inc. 
d. Cardinal Shower Enclosures; Hoskin & Muir, Inc. 

B. Frames, Hardware, and Trim: Manufacturer's standard units as indicated and as required for a 
complete installation. 

1. Materials: Aluminum; ASTM B221. 
2. Finish: Clear anodic . 
3. Color: Silver . 

C. Swinging Doors: Full-height piano hinge . Manufacturer's standard pulls and latch. 

D. Glazing: Safety glazing materials complying with 16 CFR 1201, Category II, with permanently 
etched identification acceptable to authorities having jurisdiction. 

1. Glass Nominal Thickness: 10 mm. 
2. Patterned Glass: ASTM C1048, Kind FT (fully tempered), Type II, Class 1 (clear), 

Form 3; Quality-Q6, Finish F1 (patterned, one side). 
a. Pattern: Manufacturer's standard . 

E. Fasteners: Manufacturer's standard stainless steel or other noncorrosive fasteners. 

F. Sealant: Mildew-resistant, single-component, nonsag, neutral-curing silicone joint sealant; 
ASTM C920, Type S, Grade NS, Class 25, for Use NT. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Prepare and install per manufacturer's written instructions unless more stringent requirements 
are contained in GANA's "Glazing Manual." 

B. Clean substrates, removing projections, filling voids, and sealing joints. 

C. Set units level, plumb, and true to line, without warp or rack of frames and panels, and anchor 
securely in place. 

D. Fasten components securely in place, with provisions for thermal movement. Install with 
concealed fasteners unless otherwise indicated. 

E. Install components to drain and return water to tub or shower. 

F. Install doors to produce smooth operation and tight fit at contact points. 

G. Repair, refinish, or replace components damaged during installation. 

http://www.specagent.com/LookUp/?ulid=9051&mf=04&src=wd
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3.2 ADJUSTING AND CLEANING 

A. Adjust operating parts and hardware for smooth, quiet operation and watertight closure. 
Lubricate hardware and moving parts. 

B. Remove nonpermanent labels, and clean surfaces immediately after installation. 

END OF SECTION 102819 
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SECTION 104416 - FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Warranty: Sample of special warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 COORDINATION 

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and 
function. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace fire extinguishers that fail in materials or workmanship within specified warranty 
period. 

1. Warranty Period: Six years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 
Fire Extinguishers." 
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2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers: Type, size, and capacity for each fire-protection cabinet indicated. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 
a. Kidde Residential and Commercial Division. 

2. Instruction Labels: Include pictorial marking system complying with NFPA 10, 
Appendix B , and bar coding for documenting fire-extinguisher location, inspections, 
maintenance, and recharging. 

B. Regular Dry-Chemical Type : UL-rated nominal capacity, with sodium bicarbonate-based dry 
chemical in manufacturer's standard enameled container. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Install fire extinguishers in locations indicated and in compliance with requirements of 
authorities having jurisdiction. 

END OF SECTION 104416 
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SECTION 123623.13 - PLASTIC-LAMINATE-CLAD COUNTERTOPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Plastic-laminate-clad countertops. 
2. Accessories. 

1.2 ACTION SUBMITTALS 

A. Shop Drawings: For plastic-laminate-clad countertops. 

1. Apply AWI Quality Certification Program label to Shop Drawings. 

B. Samples: Plastic laminates in each type, color, pattern, and surface finish required. 

1.3 INFORMATIONAL SUBMITTALS 

1.4 QUALITY ASSURANCE 

1.5 FIELD CONDITIONS 

A. Environmental Limitations without Humidity Control: Do not deliver or install wood 
countertops until building is enclosed, wet-work is complete, and HVAC system is operating 
and maintaining temperature and relative humidity at levels planned for building occupants 
during the remainder of the construction period. 

B. Environmental Limitations with Humidity Control: Do not deliver or install wood countertops 
until building is enclosed, wet-work is complete, and HVAC system is operating and 
maintaining temperature between 60 and 90 deg F and relative humidity between 20 and 50 
percent during the remainder of the construction period. 
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PART 2 - PRODUCTS 

2.1 FABRICATORS 

2.2 PLASTIC-LAMINATE-CLAD COUNTERTOPS 

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 
Standards" for grades of plastic-laminate-clad countertops indicated for construction, finishes, 
installation, and other requirements. 

1. Provide inspections of fabrication and installation together with labels and certificates 
from AWI certification program indicating that countertops comply with requirements of 
grades specified. 

B. Grade: Custom . 

C. High-Pressure Decorative Laminate: ISO 4586-3, Grade HGS Grade HGP. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Formica Corporation. 
b. Pionite; a Panolam Industries International, Inc. brand. 
c. Wilsonart LLC. 

D. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures 
of exposed laminate surfaces complying with the following requirements: 

1. As selected by Architect from manufacturer's full range in the following categories: 
a. Solid colors, gloss matte finish. 
b. Solid colors with core same color as surface, gloss matte finish. 
c. Wood grains, gloss matte finish with grain running parallel to length of countertop. 
d. Patterns, gloss matte finish. 

E. Edge Treatment: As indicated on Drawings. 

F. Core Material: Exterior-grade plywood As selected by fabricator to comply with quality 
standard. 

G. Core Material at Sinks: [or] exterior-grade plywood . 

H. Core Thickness: 3/4 inch . 

1. Build up countertop thickness to 1-1/2 inches at front, back, and ends with additional 
layers of core material laminated to top. 

I. Backer Sheet: Provide plastic-laminate backer sheet, ISO 4586-3, grade to match exposed 
surface, on underside of countertop substrate. 

http://www.specagent.com/LookUp/?ulid=5879&mf=04&src=wd
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2.3 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 
unless otherwise indicated. 

1. Wood Moisture Content: 4 to 9 percent. 

B. Composite Wood Products: Provide materials that comply with requirements of referenced 
quality standard for each type of countertop and quality grade specified unless otherwise 
indicated. 

1. MDF: Medium-density fiberboard, ANSI A208.2, Grade 130 . 
2. Particleboard: ANSI A208.1, . 
3. Softwood Plywood: DOC PS 1. 

2.4 ACCESSORIES 

A. Wire-Management Grommets: Circular, molded-plastic grommets and matching plastic caps 
with slot for wire passage. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Doug Mockett & Company, Inc. 

2. Outside Diameter: 1-1/4 inch 2 inches . 
3. Color: color to match counter , 

2.5 MISCELLANEOUS MATERIALS 

A. Adhesive for Bonding Plastic Laminate: Type I waterproof type as selected by fabricator to 
comply with requirements. 

1. Adhesive for Bonding Edges: Hot-melt adhesive  or adhesive specified above for faces. 

2.6 FABRICATION 

A. Fabricate countertops to dimensions, profiles, and details indicated. Provide front and end 
overhang of 1 inch over base cabinets. Ease edges to radius indicated for the following: 

1. Solid-Wood (Lumber) Members: 1/16 inch unless otherwise indicated. 

B. Complete fabrication, including assembly, to maximum extent possible before shipment to 
Project site. Disassemble components only as necessary for shipment and installation. Where 
necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting. 

http://www.specagent.com/LookUp/?ulid=11160&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Grade: Install countertops to comply with same grade as item to be installed. 

B. Assemble countertops and complete fabrication at Project site to the extent that it was not 
completed in the shop. 

1. Provide cutouts for appliances, plumbing fixtures, electrical work, and similar items. 
Locate openings accurately, and use templates or roughing-in diagrams to produce 
accurately sized and shaped openings. Sand edges of cutouts to remove splinters and 
burrs. 

2. Seal edges of cutouts by saturating with varnish. 

C. Field Jointing: Where possible, make in the same manner as shop jointing, using dowels, 
splines, adhesives, and fasteners recommended by manufacturer. Prepare edges to be joined in 
shop so Project-site processing of top and edge surfaces is not required. Locate field joints 
where shown on Shop Drawings. 

1. Secure field joints in countertops with concealed clamping devices located within 6 
inches of front and back edges and at intervals not exceeding 24 inches. Tighten in 
accordance with manufacturer's written instructions to exert a constant, heavy-clamping 
pressure at joints. 

D. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair damaged finish 
at cuts. 

E. Countertop Installation: Anchor securely by screwing through corner blocks of base cabinets or 
other supports into underside of countertop. 

1. Install countertops level and true in line. Use concealed shims as required to maintain not 
more than a 1/8-inch-in-96-inches variation from a straight, level plane. 

2. Secure backsplashes to tops with concealed metal brackets at 16 inches o.c. and to walls 
with adhesive. 

3. Seal joints between countertop and backsplash, if any, and joints where countertop and 
backsplash abut walls with mildew-resistant silicone sealant or another permanently 
elastic sealing compound recommended by countertop material manufacturer. 

F. Protection: Provide Kraft paper or other suitable covering over countertop surfaces, taped to 
underside of countertop at a minimum of 48 inches o.c. Remove protection at Substantial 
Completion. 

END OF SECTION 123623.13 
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SECTION 123661.19 - QUARTZ AGGLOMERATE COUNTERTOPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Quartz agglomerate countertops. 
2. Quartz agglomerate backsplashes. 

1.2 ACTION SUBMITTALS 

A. Product Data: For countertop materials. 

B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, 
methods of joining, and cutouts for plumbing fixtures. 

C. Samples: For each type of material exposed to view. 

PART 2 - PRODUCTS 

2.1 QUARTZ AGGLOMERATE COUNTERTOP MATERIALS 

A. Quartz Agglomerate: Solid sheets consisting of quartz aggregates bound together with a matrix 
of filled plastic resin and complying with ICPA SS-1, except for composition. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following : 
a.  Zodiaq, Corian quartz, Wilsonart . 

2. Colors and Patterns: Cloud White Corian QuartzAs selected by Architect from 
manufacturer's full range. 

B. Solid Wood Edges and Trim: Clear lumber, free of defects, selected for compatible grain and 
color, and kiln dried to 7 percent moisture content. 

C. Plywood: Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, touch 
sanded. 

2.2 COUNTERTOP FABRICATION 

A. Fabricate countertops according to quartz agglomerate manufacturer's written instructions and 
the AWI/AWMAC/WI's "Architectural Woodwork Standards." 

http://www.specagent.com/LookUp/?ulid=12344&mf=04&src=wd
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1. Grade: Custom . 

B. Configuration: 

1. Front: Straight, slightly eased at top . 
2. Backsplash: Straight, slightly eased at corner . 
3. End Splash: Matching backsplash . 

C. Countertops: 3/4-inch- thick, quartz agglomerate  with front edge built up with same material. 

D. Backsplashes: 1/2-inch- thick, quartz agglomerate. 

E. Joints: Fabricate countertops in sections for joining in field. 

F. Cutouts and Holes: 

1. Undercounter Plumbing Fixtures: Make cutouts for fixtures using template or pattern 
furnished by fixture manufacturer. Form cutouts to smooth, even curves. 

2.3 INSTALLATION MATERIALS 

A. Adhesive: Product recommended by quartz agglomerate manufacturer. 

B. Sealant for Countertops: Comply with applicable requirements in Section 079200 "Joint 
Sealants." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Secure countertops to subtops with adhesive according to quartz agglomerate manufacturer's 
written instructions. 

B. Bond joints with adhesive and draw tight as countertops are set. Mask areas of countertops 
adjacent to joints to prevent adhesive smears. 

C. Install backsplashes and end splashes by adhering to wall and countertops with adhesive. 

D. Install aprons to backing and countertops with adhesive. 

E. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to prevent 
damage while cutting. Make cutouts to accurately fit items to be installed, and at right angles to 
finished surfaces unless beveling is required for clearance. Ease edges slightly to prevent 
snipping. 

F. Apply sealant to gaps at walls; comply with Section 079200 "Joint Sealants." 
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END OF SECTION 123661.19 
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SECTION 21 13 13 - WET PIPE SPRINKLER SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipes, fittings, and specialties. 
2. Fire-protection valves. 
3. Sprinklers. 
4. Alarm devices. 
5. Manual control stations. 
6. Control panels. 
7. Pressure gauges. 

B. Related Sections: 

1. Section 21 13 16 “Dry Pipe Sprinkler Systems” 

1.3 DEFINITIONS 

A. Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at 
working pressure of 175 psig maximum. 

1.4 SYSTEM DESCRIPTIONS 

A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and 
that is connected to water supply through alarm valve. Water discharges immediately from 
sprinklers when they are opened. Sprinklers open when heat melts fusible link or destroys 
frangible device. Hose connections are included if indicated. 

1.5 PERFORMANCE REQUIREMENTS 

A. Standard-Pressure Piping System Component: Listed for 175-psig minimum working pressure. 

B. Delegated Design: Design sprinkler system(s), including comprehensive engineering analysis 
by a qualified professional engineer, using performance requirements and design criteria 
obtained. 
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C. Sprinkler system design shall be approved by authorities having jurisdiction. 

1. Margin of Safety for Available Water Flow and Pressure: 10 percent, including losses 
through water-service piping, valves, and backflow preventers. 

2. Minimum Density for Automatic-Sprinkler Piping Design: 

a. Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft. area. 
b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft. area. 
c. Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over 1500-sq. ft. area. 

 
3. Maximum Protection Area per Sprinkler: 

a. Office Spaces: 225 sq. ft.. 
b. Storage Areas: 130 sq. ft.. 
c. Mechanical Equipment Rooms: 130 sq. ft. 
d. Electrical Equipment Rooms: 130 sq. ft.  
e. Other Areas: According to NFPA 13 recommendations unless otherwise indicated. 

4. Total Combined Hose-Stream Demand Requirement: According to NFPA 13 unless 
otherwise indicated: 

a. Light-Hazard Occupancies: 100 gpm for 30 minutes. 
b. Ordinary-Hazard Occupancies: 250 gpm for 60 to 90 minutes 

1.6 SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, electrical characteristics, and furnished specialties and accessories. 

B. Shop Drawings: For wet-pipe sprinkler systems. Include plans, elevations, sections, details, and 
attachments to other work. 

1. Wiring Diagrams: For power, signal, and control wiring. 

C. Delegated-Design Submittal: For sprinkler systems indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

D. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are 
shown and coordinated with each other, using input from installers of the items involved: 

1. Structural steel 
2. Domestic water piping. 
3. Compressed air piping. 
4. HVAC hydronic piping. 
5. Items penetrating finished ceiling include the following: 

a. Lighting fixtures. 
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b. Air outlets and inlets. 

E. Qualification Data: For qualified Installer and professional engineer. 

F. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that 
have been approved by authorities having jurisdiction, including hydraulic calculations if 
applicable. 

G. Welding certificates. 

H. Perform fire-hydrant flow test report, record and submit the following information: 

1. Date 
2. Time 
3. Performed by 
4. Location of Residual Fire Hydrant R 
5. Location of Flow Fire Hydrant F 
6. Static Pressure at Residual Fire Hydrant R (psig) 
7. Measured Flow at Flow Fire Hydrant F (gpm) 
8. Residual Pressure at Residual Fire Hydrant R (psig) 

I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with 
performance requirements and as described in NFPA 13. Include "Contractor's Material and 
Test Certificate for Aboveground Piping." 

J. Field quality-control reports. 

K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, 
and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems 
and providing professional engineering services needed to assume engineering 
responsibility. Base calculations on results of fire-hydrant flow test. 

a. Engineering Responsibility: Preparation of working plans, calculations, and field 
test reports by a qualified professional engineer. 

B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

D. NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing 
shall comply with the following: 

1. NFPA 13, "Installation of Sprinkler Systems." 
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1.8 COORDINATION 

A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, 
including light fixtures, HVAC equipment, and partition assemblies. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with 
space for minimum of six spare sprinklers plus sprinkler wrench. Include number of 
sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet with 
sprinklers and wrench for each type of sprinkler used on Project. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and 
fitting materials, and for joining methods for specific services, service locations, and pipe sizes. 

2.2 STEEL PIPE AND FITTINGS 

A. Standard Weight, Galvanized- and Black-Steel Pipe: ASTM A 53/A 53M, Type E, Grade B. 
Pipe ends may be factory or field formed to match joining method. 

B. Schedule 10, Black-Steel Pipe: ASTM A 135 or ASTM A 795/A 795M, Schedule 10 in NPS 5 
and smaller; and NFPA 13-specified wall thickness in NPS 6 to NPS 10 plain end. 

C. Galvanized- and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, 
standard-weight, seamless steel pipe with threaded ends. 

D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded. 

E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard 
pattern. 

F. Malleable- or Ductile-Iron Unions: UL 860. 

G. Cast-Iron Flanges: ASME 16.1, Class 125. 

H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150. 

I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9. 

J. Grooved-Joint, Steel-Pipe Appurtenances: 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Anvil International, Inc. 
b. National Fittings, Inc. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 

2. Pressure Rating: 175 psig minimum. 
3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, 

malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching 
steel pipe. 

4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, 
unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, 
EPDM-rubber gasket, and bolts and nuts. 

2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21, 
nonmetallic and asbestos free. 

1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets. 
2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type 

gaskets. 

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate 
for wall thickness and chemical analysis of steel pipe being welded. 

2.4 SPECIALTY VALVES 

A. General Requirements: 

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

2. Pressure Rating: 

a. Standard-Pressure Piping Specialty Valves: 175 psig minimum. 

3. Body Material: Cast or ductile iron. 
4. Size: Same as connected piping. 
5. End Connections: Flanged or grooved. Valves in first paragraph below are available in 

NPS 1-1/2 to NPS 8 (DN 40 to DN 200). 

B. Automatic (Ball Drip) Drain Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

http://www.specagent.com/LookUp/?ulid=1408&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802326&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802328&mf=&src=wd
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a. AFAC Inc. 
b. Reliable Automatic Sprinkler Co., Inc. 
c. Tyco Fire & Building Products LP. 

2. Standard: UL 1726. 
3. Pressure Rating: 175 psig minimum. 
4. Type: Automatic draining, ball check. 
5. Size: NPS 1/2. 
6. End Connections: Threaded. 

2.5 SPRINKLER SPECIALTY PIPE FITTINGS 

A. Branch Outlet Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Anvil International, Inc. 
b. National Fittings, Inc. 
c. Shurjoint Piping Products. 
d. Tyco Fire & Building Products LP. 
e. Victaulic Company. 

2. Standard: UL 213. 
3. Pressure Rating: 175 psig minimum. 
4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts. 
5. Type: Mechanical-T and -cross fittings. 
6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets. 
7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to 

match connected branch piping. 
8. Branch Outlets: Grooved, plain-end pipe, or threaded. 

B. Flow Detection and Test Assemblies: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AGF Manufacturing Inc. 
b. Reliable Automatic Sprinkler Co., Inc. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 

2. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

3. Pressure Rating: 175 psig minimum. 
4. Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test 

valve. 
5. Size: Same as connected piping. 
6. Inlet and Outlet: Threaded. 

http://www.specagent.com/LookUp/?uid=123456802439&mf=&src=wd
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http://www.specagent.com/LookUp/?ulid=1466&mf=04&mf=95&src=wd&mf=&src=wd
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http://www.specagent.com/LookUp/?uid=123456802465&mf=&src=wd
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http://www.specagent.com/LookUp/?uid=123456802467&mf=&src=wd
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C. Sprinkler Inspector's Test Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AGF Manufacturing Inc. 
b. Triple R Specialty. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 
e. Viking Corporation. 

2. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

3. Pressure Rating: 175 psig minimum. 
4. Body Material: Cast- or ductile-iron housing with sight glass. 
5. Size: Same as connected piping. 
6. Inlet and Outlet: Threaded. 

2.6 SPRINKLERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Reliable Automatic Sprinkler Co., Inc. 
2. Tyco Fire & Building Products LP. 
3. Victaulic Company. 
4. Viking Corporation. 

B. General Requirements: 

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

2. Pressure Rating for Automatic Sprinklers: 175 psig minimum. 

C. Automatic Sprinklers with Heat-Responsive Element: 

1. Early-Suppression, Fast-Response Applications: UL 1767. 
2. Nonresidential Applications: UL 199. 
3. Residential Applications: UL 1626. 
4. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and for 

"Ordinary" temperature classification rating and as follows for specific situations(unless 
otherwise indicated or required by application): 

a. Future Commercial Spaces – 8.0 K Upright. 

D. Sprinkler Finishes: 

1. Chrome plated. 
2. Bronze. 
3. White. 

http://www.specagent.com/LookUp/?ulid=1469&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802474&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802475&mf=&src=wd
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4. Include (3) custom colors as indicated on drawings for concealed heads in ornamental 
ceiling areas. 

E. Special Coatings: 

1. Wax. 
2. Lead. 
3. Corrosion-resistant paint. 

F. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting 
applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with 
sprinklers. 

1. Ceiling Mounting: white, 2 piece. 

2. Flush Mounting: white 

G. Sprinkler Guards: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Reliable Automatic Sprinkler Co., Inc. 
b. Tyco Fire & Building Products LP. 
c. Victaulic Company. 
d. Viking Corporation. 

2. Standard: UL 199. 
3. Type: Wire cage with fastening device for attaching to sprinkler. 

2.7 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Electrically Operated Alarm Bell: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Fire-Lite Alarms, Inc.; a Honeywell company. 
b. Notifier; a Honeywell company. 
c. Potter Electric Signal Company. 

2. Standard: UL 464. 
3. Type: Vibrating, metal alarm bell. 
4. Size: 6-inch minimum diameter. 
5. Finish: Red-enamel factory finish, suitable for outdoor use. 

C. Water-Flow Indicators: 

http://www.specagent.com/LookUp/?ulid=1474&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802491&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802492&mf=&src=wd
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ADT Security Services, Inc. 
b. McDonnell & Miller; ITT Industries. 
c. Potter Electric Signal Company. 
d. System Sensor; a Honeywell company. 
e. Viking Corporation. 
f. Watts Industries (Canada) Inc. 

2. Standard: UL 346. 
3. Water-Flow Detector: Electrically supervised. 
4. Components: Two single-pole, double-throw circuit switches for isolated alarm and 

auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-
adjustable retard element to prevent false signals and tamperproof cover that sends signal 
if removed. 

5. Type: Paddle operated. 
6. Pressure Rating: 250 psig. 
7. Design Installation: Horizontal or vertical. 

D. Pressure Switches: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AFAC Inc. 
b. Barksdale, Inc. 
c. Detroit Switch, Inc. 
d. Potter Electric Signal Company. 
e. System Sensor; a Honeywell company. 
f. Tyco Fire & Building Products LP. 
g. United Electric Controls Co. 
h. Viking Corporation. 

2. Standard: UL 346. 
3. Type: Electrically supervised water-flow switch with retard feature. 
4. Components: Single-pole, double-throw switch with normally closed contacts. 
5. Design Operation: Rising pressure signals water flow. 

E. Valve Supervisory Switches: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Fire-Lite Alarms, Inc.; a Honeywell company. 
b. Kennedy Valve; a division of McWane, Inc. 
c. Potter Electric Signal Company. 
d. System Sensor; a Honeywell company. 

2. Standard: UL 346. 
3. Type: Electrically supervised. 
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4. Components: Single-pole, double-throw switch with normally closed contacts. 
5. Design: Signals that controlled valve is in other than fully open position. 

2.8 PRESSURE GAUGES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. AMETEK; U.S. Gauge Division. 
2. Ashcroft, Inc. 
3. Brecco Corporation. 
4. WIKA Instrument Corporation. 

B. Standard: UL 393. 

C. Dial Size: 3-1/2- to 4-1/2-inch diameter. 

D. Pressure Gauge Range: 0 to 250 psig minimum. 

E. Water System Piping Gauge: Include "WATER" label on dial face. 

 

2.9 LISTED FIRE PROTECTION VALVES 

A. General Requirements: 

1. Valves shall be UL listed or FM approved. 
2. Minimum Pressure Rating for Standard-Pressure Piping:  175 psig. 

B. Ball Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Anvil International, Inc. 
b. NIBCO INC. 
c. Victaulic Company. 

2. Standard:  UL 1091 except with ball instead of disc. 
3. Port Size: Full 
4. Valves NPS 1-1/2 and Smaller:  Bronze body with threaded ends. 
5. Valves NPS 2 and NPS 2-1/2:  Bronze body with threaded ends or ductile-iron body with 

grooved ends. 
6. Valves NPS 3:  Ductile-iron body with grooved ends. 

C. Check Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

http://www.specagent.com/LookUp/?ulid=1485&mf=04&mf=95&src=wd&mf=&src=wd
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a. Crane Co.; Crane Valve Group; Crane Valves. 
b. NIBCO INC. 
c. Reliable Automatic Sprinkler Co., Inc. 
d. Tyco Fire & Building Products LP. 
e. Victaulic Company. 
f. Viking Corporation. 
g. Watts Water Technologies, Inc. 

2. Standard:  UL 312 
3. Pressure Rating:  250 psig minimum. 
4. Type:  Swing check. 
5. Body Material:  Ductile or Cast iron. 
6. End Connections:  grooved. 
7. . 

D. Iron OS&Y Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. NIBCO INC. 
c. Tyco Fire & Building Products LP. 
d. Watts Water Technologies, Inc. 

2. Standard:  UL 262. 
3. Pressure Rating:  250 psig minimum. 
4. Body Material:  Cast or ductile iron. 
5. End Connections:  Flanged or grooved. 

 

 

 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system 
design calculations required in "Quality Assurance" Article. 

B. Report test results promptly and in writing. 

3.2 WATER-SUPPLY CONNECTIONS 

A. Install shutoff valve, alarm check valve, pressure gauge, drain, and other accessories indicated 
at connection to water-service piping.  
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3.3 PIPING INSTALLATION 

A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general 
location and arrangement of piping. Install piping as indicated, as far as practical. 

1. Deviations from approved working plans for piping require written approval from 
authorities having jurisdiction. File written approval with Architect before deviating from 
approved working plans. 

B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13. 

C. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in 
pipe sizes. 

D. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 
equipment having NPS 2-1/2 and larger end connections. 

F. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, 
and sized and located according to NFPA 13. 

G. Install sprinkler piping with drains for complete system drainage. 

H. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to 
drain piping between fire-department connection and check valve. Install drain piping to and 
spill over floor drain or to outside building. 

I. Install alarm devices in piping systems. 

J. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with 
requirements for hanger materials in NFPA 13. 

K. Install pressure gauges on riser or feed main, at each sprinkler test connection. Include pressure 
gauges with connection not less than NPS 1/4 and with soft metal seated globe valve, arranged 
for draining pipe between gauge and valve. Install gauges to permit removal, and install where 
they will not be subject to freezing. 

L. Fill sprinkler system piping with water. 

M. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping." 

N. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-
Suppression Piping." 

O. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 210518 "Escutcheons for Fire-Suppression 
Piping." 
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3.4 JOINT CONSTRUCTION 

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings 
that have finish and pressure ratings same as or higher than system's pressure rating for 
aboveground applications unless otherwise indicated. 

B. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 
equipment having NPS 2-1/2 and larger end connections. 

D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 

F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water 
service. Join flanges with gasket and bolts according to ASME B31.9. 

G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to 
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and 
grooved-end fittings according to AWWA C606 for steel-pipe joints. 

I. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to 
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and 
grooved-end fittings according to AWWA C606 for steel-pipe grooved joints. 

3.5 VALVE AND SPECIALTIES INSTALLATION 

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, 
and specialties according to NFPA 13 and authorities having jurisdiction. 

B. Install listed fire-protection shutoff valves supervised open, located to control sources of water 
supply except from fire-department connections. Install permanent identification signs 
indicating portion of system controlled by each valve. 

C. Install check valve in each water-supply connection. Install backflow preventers instead of 
check valves in potable-water-supply sources 

3.6 SPRINKLER INSTALLATION 
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A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling 
panels. 

3.7 IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 
NFPA 13. 

B. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest 
until no leaks exist. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" 
Chapter. 

4. Energize circuits to electrical equipment and devices. 
5. Coordinate with fire-alarm tests. Operate as required. 
6. Verify that equipment hose threads are same as local fire-department equipment. 

C. Sprinkler piping system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.9 CLEANING 

A. Clean dirt and debris from sprinklers. 

B. Remove and replace sprinklers with paint other than factory finish. 

3.10 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain specialty valves. 

3.11 PIPING SCHEDULE 

A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight 
steel pipe with grooved ends; grooved-end fittings; grooved-end-pipe couplings; and grooved 
joints. 
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B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified 
fittings. 

C. Standard-pressure, wet-pipe sprinkler system, NPS 2 and smaller, shall be one of the following: 

1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded 
fittings; and threaded joints. 

2. Standard-weight, galvanized-steel pipe with threaded ends; galvanized, gray-iron 
threaded fittings; and threaded joints. 

D. Standard-pressure, wet-pipe sprinkler system, NPS 1-1/2 to NPS 4, shall be one of the 
following: 

1. Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, grooved-end 
fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

2. Standard-weight, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end 
fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

E. Standard-pressure, wet-pipe sprinkler system, NPS 5 and larger, shall be one of the following: 

1. Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, grooved-end 
fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

2. Standard-weight, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end 
fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

3. Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for 
steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

3.12 SPRINKLER SCHEDULE 

A. Use sprinkler types in subparagraphs below for the following applications: 

1. Rooms without Ceilings: Upright sprinklers unless otherwise indicated. 
2. Rooms with Suspended Ceilings: Semi-Recessed sprinklers unless otherwise indicated. 

 

B. Provide sprinkler types in subparagraphs below with finishes indicated. 

1. Semi-Recessed Sprinklers: White, with white 2 piece escutcheon. 
2. Upright Sprinklers: Brass in finished and unfinished spaces. 
3. Concealed Pendent Sprinklers:  White flat cover or custom colors as chosen by architect 

(3 total – 2 for wet and 1 for dry system). 

END OF SECTION 21 13 13 
   



Liberty Seneca Renovations                         SECTION 22 05 00 –  
COMMON WORK RESULTS FOR PLUMBING 

 

  
Liberty Seneca Renovations                COMMON WORK RESULTS FOR PLUMBING 22 05 00 - 1 
 

 
 
 
SECTION 22 05 00 - COMMON WORK RESULTS FOR PLUMBING 
 
 
PART 1 - GENERAL 

 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 
 
 
1.2 SUMMARY 

 
A. This Section includes the following: 

 
1. Piping materials and installation instructions common to most piping systems. 
2. Transition fittings. 
3. Mechanical sleeve seals. 
4. Sleeves. 
5. Escutcheons. 
6. Grout. 
7. Plumbing demolition. 
8. Equipment installation requirements common to equipment sections. 
9. Supports and anchorages. 

 
 
1.3 DEFINITIONS 

 
A. Finished Spaces:   Spaces other than mechanical and electrical equipment rooms, furred 

spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

 
B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished 

occupied spaces and mechanical equipment rooms. 
 

C. Exposed, Exterior Installations:    Exposed  to  view  outdoors  or  subject  to  outdoor ambient 
temperatures and weather conditions. Examples include rooftop locations. 

 
D. Concealed, Interior Installations:   Concealed from view and protected from physical contact 

by building occupants. Examples include above ceilings and in chases. 
 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather 
conditions and physical contact by building occupants but subject to outdoor ambient 
temperatures. Examples include installations within unheated shelters. 

 
F. The following are industry abbreviations for plastic materials: 
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1. ABS: Acrylonitrile-butadiene-styrene plastic. 
 

2. CPVC: Chlorinated polyvinyl chloride plastic. 
3. PE: Polyethylene plastic. 
4. PVC: Polyvinyl chloride plastic. 

 
G. The following are industry abbreviations for rubber materials: 

 
1. EPDM: Ethylene-propylene-diene terpolymer rubber. 
2. NBR: Acrylonitrile-butadiene rubber. 

 
 

1.4 SUBMITTALS 
 

A. Product Data: For the following: 
 

1. Transition fittings. 
2. Dielectric fittings. 
3. Mechanical sleeve seals. 

 
1.5 QUALITY ASSURANCE 

 
A. Steel Support Welding:   Qualify processes and operators according to AWS D1.1, 

"Structural Welding Code--Steel." 
 

B. Electrical Characteristics for  Plumbing Equipment:   Equipment of  higher electrical 
characteristics may be furnished provided such proposed equipment is approved in writing 
and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.   
If minimum energy ratings or efficiencies are specified, equipment shall comply with 
requirements. 

 
 

1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver pipes and tubes with factory-applied end caps.   Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 

 
B. Store plastic pipes protected from direct sunlight.   Support to prevent sagging and bending. 

 
 

1.7 COORDINATION 
 

A. Arrange for pipe spaces, chases, slots, and openings in  building structure during progress 
of construction, to allow for plumbing installations.
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B. Coordinate requirements for access panels and doors for plumbing items requiring access 
that are concealed behind finished surfaces.  Access panels and doors are specified in Division 8 
Section "Access Doors and Frames." 

 
 
PART 2 - PRODUCTS 

 
 
2.1 MANUFACTURERS 

 
A. In other Part 2 articles where subparagraph titles below introduce lists, the following 

requirements apply for product selection: 
 

1. Available    Manufacturers:        Subject    to    compliance   with    requirements, 
manufacturers offering products that may be incorporated into the Work include, but are 
not limited to, the manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified. 

 
 
2.2 PIPE, TUBE, AND FITTINGS 

 
A. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

 
 
2.3 JOINING MATERIALS 

 
A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 

contents. 
 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 
thickness or specific material is indicated. 

 
a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges. 

 
2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-

face or ring type, unless otherwise indicated. 
 

B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated. 
 

C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:   Type and material recommended by piping 
system manufacturer, unless otherwise indicated. 
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D. Solder Filler  Metals: ASTM B 32, lead-free alloys. Include water-flushable flux 
 
 
E. 

according to ASTM B 813. 
 

Solvent Cements for Joining Plastic Piping: 

 

 
1. ABS Piping: ASTM D 2235. 
2. CPVC Piping: ASTM F 493. 
3. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656. 
4. PVC to ABS Piping Transition: ASTM D 3138. 

 
F. Fiberglass Pipe Adhesive: As furnished or recommended by pipe manufacturer. 

 
 
2.4 TRANSITION FITTINGS 

 
A. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with 

ends compatible with, piping to be joined. 
 

1. Manufacturers: 
 

a. Cascade Waterworks Mfg. Co. 
b. Dresser Industries, Inc.; DMD Div. c.
 JCM Industries. 
d. Approved equal. 

 
2. Underground Piping NPS 1-1/2 and Smaller: Manufactured fitting or coupling. 
3. Underground  Piping  NPS 2  and  Larger: AWWA C219,  metal  sleeve-type 
 coupling.  
4. Aboveground Pressure Piping: Pipe fitting.  

 
 
2.5 MECHANICAL SLEEVE SEALS 

 
A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 

between pipe and sleeve. 
 

1. Manufacturers: 
 

a. Advance Products & Systems, Inc. b.
 Calpico, Inc. 
c. Metraflex Co. 
d. Approved equal. 

 
2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type 

and number required for pipe material and size of pipe. 
3. Pressure Plates: Stainless steel. Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements. Include one for each sealing element. 
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2.6 SLEEVES 
 

A. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. B.

 PVC Pipe: ASTM D 1785, Schedule 40. 

 
2.7 ESCUTCHEONS 

 
A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely 

fit around pipe, tube, and insulation of insulated piping and an OD that completely covers 
opening. 

 
B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome- plated 

finish. 
 

C. One-Piece, Floor-Plate Type: Cast-iron floor plate. 
 
 

2.8 GROUT 
 

A. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 
 

1. Characteristics:   Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix: 5000-psi, 28-day compressive strength. 
3. Packaging: Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 PLUMBING DEMOLITION 
 

A. Refer to Division 1 Section 017300 Execution for "Cutting and Patching" and Division 2 
Section 024119 "Selective Demolition" for general demolition requirements and procedures. 

 
B. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated 

to be removed. 
 

1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or 
plug remaining piping with same or compatible piping material. 

2. Equipment to Be Removed: Disconnect and cap services and remove equipment. 
3. Equipment to Be Removed and Salvaged:   Disconnect and cap services and remove 

equipment and deliver to Owner. Refer to General Conditions for scrap material recovery. 
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C. If  pipe,  insulation,  or  equipment  to  remain  is  damaged  in  appearance  or  is 
unserviceable, notify Architect of damaged or unserviceable portions and provide cost proposal 
to replace with new products of equal capacity and quality. 

 
 
3.2 PIPING SYSTEMS - COMMON REQUIREMENTS 

 
A. Install  piping  according  to  the  following  requirements  and  Division 22  Sections 

specifying piping systems. 
 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.   Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless 
deviations to layout are approved on Coordination Drawings. 

 
C. Install  piping  in  concealed  locations,  unless  otherwise  indicated  and  except  in 

equipment rooms and service areas. 
 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.   Diagonal runs are prohibited unless specifically indicated 
otherwise. 

 
E. Install  piping  above  accessible ceilings to  allow  sufficient space  for  ceiling panel 

removal. 
 

F. Install piping to permit valve servicing. G.

 Install piping at indicated slopes. 

H. Install piping free of sags and bends. 
 

I. Install fittings for changes in direction and branch connections. J.

 Install piping to allow application of insulation. 

K. Select  system  components with  pressure  rating  equal  to  or  greater  than  system operating 
pressure. 

 
L. Install escutcheons for penetrations of walls, ceilings, and floors. M.

 Sleeves are not required for core-drilled holes. 

N. Permanent sleeves are not required for holes formed by removable PE sleeves. 
 

O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and 
roof slabs. 

 
P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board 

partitions, and concrete floor and roof slabs. 
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1. Cut sleeves to length for mounting flush with both surfaces. 
 

a. Exception:   Extend sleeves installed in floors of mechanical equipment areas 
or other wet areas 2 inches above finished floor level.  Extend cast- iron sleeve 
fittings below floor slab as required to secure clamping ring if ring is specified. 

 
2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 
3. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
 

4. Except for underground wall penetrations, seal annular space between sleeve and pipe 
or pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  
Refer to Division 7 Section "Joint Sealants" for materials and installation. 

 
Q. Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. 

Seal pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 
1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals. 

 
1. Mechanical  Sleeve  Seal  Installation:    Select  type  and  number  of  sealing elements 

required for pipe material and size.  Position pipe in center of sleeve. Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal. 

 
R. Fire-Barrier Penetrations:   Maintain indicated fire rating of walls, partitions, ceilings, and 

floors at pipe penetrations. Seal pipe penetrations with firestop materials.  
 

S. Verify final equipment locations for roughing-in. 
 

T. Refer  to  equipment  specifications  in  other  Sections  of  these  Specifications  for 
roughing-in requirements. 

 
 
3.3 PIPING JOINT CONSTRUCTION 

 
A. Join pipe and fittings according to the following requirements and Division 22 Sections 

specifying piping systems. 
 

B. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 
 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

 
D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to  tube 

end.    Construct joints according to  ASTM B 828 or  CDA's "Copper Tube Handbook," 
using lead-free solder alloy complying with ASTM B 32. 
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E. Brazed Joints:   Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
 Chapter,   using   copper-phosphorus  brazing   filler   metal   complying   with AWS 
A5.8. 

 
F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1. 

Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 

 
1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 

threading is specified. 
2. Damaged Threads:    Do  not  use  pipe  or  pipe  fittings  with  threads that  are corroded 

or damaged.   Do not use pipe sections that have cracked or open welds. 
 

G. Flanged Joints:   Select appropriate gasket material, size, type, and  thickness for service 
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads. 

 
H. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 

according to the following: 
 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 Appendixes. 
3. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix. 
4. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket 

fittings according to  ASTM D 2672.    Join  other-than-schedule-number PVC pipe and 
socket fittings according to ASTM D 2855. 

5. PVC Nonpressure Piping: Join according to ASTM D 2855. 
6. PVC to ABS Nonpressure Transition Fittings:  Join according to ASTM D 3138 

Appendix. 
 

I. Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139. 
 

J. Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212. 
 

K. PE Piping Heat-Fusion Joints:   Clean and dry joining surfaces by wiping with clean cloth or 
paper towels. Join according to ASTM D 2657. 

 
1. Plain-End Pipe and Fittings: Use butt fusion. 
2. Plain-End Pipe and Socket Fittings: Use socket fusion. 

 
 

3.4 PIPING CONNECTIONS 
 

A. Make connections according to the following, unless otherwise indicated: 
 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final 
connection to each piece of equipment. 



134 BENNETT ROAD 
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2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 
connection to each piece of equipment. 

 
 

3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 
 

A. Install  equipment to  allow  maximum  possible  headroom  unless  specific  mounting heights are 
not indicated. 

 
B. Install equipment level and plumb, parallel and perpendicular to other building systems and 

components in exposed interior spaces, unless otherwise indicated. 
 

C. Install   plumbing   equipment   to   facilitate   service,   maintenance,   and   repair   or replacement 
of components.   Connect equipment for ease of disconnecting, with minimum interference to other 
installations.   Extend grease fittings to accessible locations. 

 
D. Install equipment to allow right of way for piping installed at required slope. 

 
 

3.6 ERECTION OF METAL SUPPORTS AND ANCHORAGES 
 

A. Refer to Structural drawings for structural steel. 
 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to 
support and anchor plumbing materials and equipment. 

 
C. Field Welding: Comply with AWS D1.1. 

 
 
END OF SECTION 22 05 00 
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22 05 53 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following mechanical identification materials and their installation: 

1. Equipment nameplates. 
2. Equipment markers. 
3. Equipment signs. 
4. Access panel and door markers. 
5. Pipe markers. 
6. Stencils. 
7. Valve tags. 
8. Valve schedules. 
9. Warning tags. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For color, letter style, and graphic representation required for each identification 
material and device. 

C. Valve numbering scheme. 

D. Valve Schedules:  For each piping system.  Furnish extra copies (in addition to mounted copies) 
to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. ASME Compliance:  Comply with ASME A13.1, "Scheme for the Identification of Piping 
Systems," for letter size, length of color field, colors, and viewing angles of identification 
devices for piping. 

1.5 COORDINATION 
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A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with location of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT IDENTIFICATION DEVICES 

A. Equipment Nameplates:  Metal, with data engraved or stamped, for permanent attachment on 
equipment. 

1. Data: 

a. Manufacturer, product name, model number, and serial number. 
b. Capacity, operating and power characteristics, and essential data. 
c. Labels of tested compliances. 

2. Location:  Accessible and visible. 
3. Fasteners:  As required to mount on equipment. 

B. Equipment Markers:  Engraved, color-coded laminated plastic.  Include contact-type, permanent 
adhesive. 

1. Terminology:  Match schedules as closely as possible. 
2. Data: 

a. Name and plan number. 
b. Equipment service. 
c. Design capacity. 
d. Other design parameters such as pressure drop, entering and leaving conditions, 

and speed. 

3. Size:  2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for 
equipment. 

C. Equipment Signs:  ASTM D 709, Type I, cellulose, paper-base, phenolic-resin-laminate 
engraving stock; Grade ES-2, black surface, black phenolic core, with white melamine subcore, 
unless otherwise indicated.  Fabricate in sizes required for message.  Provide holes for 
mechanical fastening. 

1. Data:  Instructions for operation of equipment and for safety procedures. 
2. Engraving:  Manufacturer's standard letter style, of sizes and with terms to match 

equipment identification. 
3. Thickness:  1/16 inch for units up to 20 sq. in. or 8 inches in length, and 1/8 inch for 

larger units. 
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4. Fasteners:  Self-tapping, stainless-steel screws or contact-type, permanent adhesive. 

D. Access Panel and Door Markers:  1/16-inch- thick, engraved laminated plastic, with abbreviated 
terms and numbers corresponding to identification.  Provide 1/8-inch center hole for attachment. 

1. Fasteners:  Self-tapping, stainless-steel screws or contact-type, permanent adhesive. 

2.2 PIPING IDENTIFICATION DEVICES 

A. Manufactured Pipe Markers, General:  Preprinted, color-coded, with lettering indicating service, 
and showing direction of flow. 

1. Colors:  Comply with ASME A13.1, unless otherwise indicated. 
2. Lettering: Use piping system terms indicated and abbreviate only as necessary for each 

application length. 
3. Pipes with OD, Including Insulation, Less Than 6 Inches:  Full-band pipe markers 

extending 360 degrees around pipe at each location. 
4. Pipes with OD, Including Insulation, 6 Inches and Larger:  Either full-band or strip-type 

pipe markers at least three times letter height and of length required for label. 
5. Arrows:  Integral with piping system service lettering to accommodate both directions; or 

as separate unit on each pipe marker to indicate direction of flow. 

B. Pretensioned Pipe Markers:  Precoiled semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without adhesive. 

C. Shaped Pipe Markers:  Preformed semirigid plastic formed to partially cover circumference of 
pipe and to attach to pipe with mechanical fasteners that do not penetrate insulation vapor 
barrier. 

D. Self-Adhesive Pipe Markers:  Plastic with pressure-sensitive, permanent-type, self-adhesive 
back. 

E. Plastic Tape:  Continuously printed, vinyl tape at least 3 mils thick with pressure-sensitive, 
permanent-type, self-adhesive back. 

1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches:  3/4 inch 
minimum. 

2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger:  1-1/2 
inches minimum. 

2.3 STENCILS 

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; minimum letter 
height of 1-1/4 inches for ducts; and minimum letter height of 3/4 inch for access panel and 
door markers, equipment markers, equipment signs, and similar operational instructions. 

1. Stencil Material: Metal or fiberboard. 
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2. Stencil Paint:  Exterior, gloss, alkyd enamel   black, unless otherwise indicated.  Paint 
may be in pressurized spray-can form. 

3. Identification Paint:  Exterior, alkyd enamel   in colors according to ASME A13.1, unless 
otherwise indicated. 

2.4 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers, with numbering scheme approved by Architect.  Provide 5/32-inch hole for 
fastener. 

1. Material:  0.032-inch- thick brass. 
2. Valve-Tag Fasteners:  Brass wire-link or beaded chain; or S-hook. 

2.5 VALVE SCHEDULES 

A. Valve Schedules:  For each piping system, on standard-size bond paper.  Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for 
identification.  Mark valves for emergency shutoff and similar special uses. 

1. Valve-Schedule Frames:  Glazed display frame for removable mounting on masonry 
walls for each page of valve schedule.  Include mounting screws. 

2. Frame: Finished hardwood. 
3. Glazing:  ASTM C 1036, Type I, Class 1, Glazing Quality B, 2.5-mm, single-thickness 

glass. 

PART 3 - EXECUTION 

3.1 EQUIPMENT IDENTIFICATION 

A. Install and permanently fasten equipment nameplates on each major item of mechanical 
equipment that does not have nameplate or has nameplate that is damaged or located where not 
easily visible.  Locate nameplates where accessible and visible.  Include nameplates for the 
following general categories of equipment: 

1. Fuel-burning units, including water heaters. 
2. Pumps. 

B. Install equipment markers with permanent adhesive on or near each major item of mechanical 
equipment.  Data required for markers may be included on signs, and markers may be omitted if 
both are indicated. 

1. Letter Size:  Minimum 1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
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for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering. 

2. Data:  Distinguish among multiple units, indicate operational requirements, indicate 
safety and emergency precautions, warn of hazards and improper operations, and identify 
units. 

3. Locate markers where accessible and visible.  Include markers for the following general 
categories of equipment: 

a. Main control and operating valves, including safety devices and hazardous units 
such as gas outlets. 

b. Fire department hose valves and hose stations. 
c. Meters, gages, thermometers, and similar units. 
d. Fuel-burning units, including water heaters. 
e. Pumps. 
f. Tanks and pressure vessels. 
g. Strainers, filters, humidifiers, water-treatment systems, and similar equipment. 

C. Install equipment signs with screws or permanent adhesive on or near each major item of 
mechanical equipment.  Locate signs where accessible and visible. 

1. Letter Size:  Minimum 1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering. 

2. Data:  Distinguish among multiple units, indicate operational requirements, indicate 
safety and emergency precautions, warn of hazards and improper operations, and identify 
units. 

3. Include signs for the following general categories of equipment: 

a. Main control and operating valves, including safety devices and hazardous units 
such as gas outlets. 

b. Fuel-burning units, including water heaters. 
c. Pumps. 
d. Tanks and pressure vessels. 
e. Strainers, filters, humidifiers, water-treatment systems, and similar equipment. 

D. Install access panel markers with screws on equipment access panels. 

3.2 PIPING IDENTIFICATION 

A. Install manufactured pipe markers indicating service on each piping system.  Install with flow 
indication arrows showing direction of flow. 

1. Pipes with OD, Including Insulation, Less Than 6 Inches:  Pretensioned pipe markers.  
Use size to ensure a tight fit. 

2. Pipes with OD, Including Insulation, 6 Inches and Larger:  Shaped pipe markers.  Use 
size to match pipe and secure with fasteners. 
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B. Locate pipe markers and color bands where piping is exposed in finished spaces; machine 
rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior 
nonconcealed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and nonaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced markers. 

3.3 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within 
factory-fabricated equipment units; plumbing fixture supply stops; shutoff valves; faucets; 
convenience and lawn-watering hose connections; and similar roughing-in connections of end-
use fixtures and units.  List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following: 

1. Valve-Tag Size and Shape: 

a. Cold Water: 1-1/2 inches, round. 
b. Hot Water: 1-1/2 inches, round. 
c. Fire Protection: 1-1/2 inches, round. 
d. Gas: 1-1/2 inches, round. 

2. Valve-Tag Color: 

a. Cold Water: Natural. 
b. Hot Water: Natural. 
c. Fire Protection: Natural. 
d. Gas: Natural. 

3. Letter Color: 

a. Cold Water: Black. 
b. Hot Water: Black. 
c. Fire Protection: Black. 
d. Gas: Black. 

3.4 VALVE-SCHEDULE INSTALLATION 
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A. Mount valve schedule on wall in accessible location in each major equipment room. 

3.5 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 

3.6 ADJUSTING 

A. Relocate mechanical identification materials and devices that have become visually blocked by 
other work. 

3.7 CLEANING 

A. Clean faces of mechanical identification devices and glass frames of valve schedules. 

END OF SECTION 22 05 53 
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SECTION 22 07 19 – PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes preformed, rigid and flexible pipe insulation; insulating cements; field-applied 
jackets; accessories and attachments; and sealing compounds. 

1.3 SUBMITTALS 

A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field applied, if 
any), for each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details for the following: 

1. Application of protective shields, saddles, and inserts at pipe hangers for each type of insulation 
and hanger. 

2. Attachment and covering of heat trace inside insulation. 
3. Insulation application at pipe expansion joints for each type of insulation. 
4. Insulation application at elbows, fittings, flanges, valves, and specialties for each type of 

insulation. 
5. Removable insulation at piping specialties and equipment connections. 
6. Application of field-applied jackets. 

1.4 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  As determined by testing materials identical to those specified in 
this Section according to ASTM E 84, by a testing and inspecting agency acceptable to authorities 
having jurisdiction.  Factory label insulation and jacket materials and sealer and cement material 
containers with appropriate markings of applicable testing and inspecting agency. 

1. Insulation Installed Indoors:  Flame-spread rating of 25 or less, and smoke-developed rating of 50 
or less. 

2. Insulation Installed Outdoors:  Flame-spread rating of 75 or less, and smoke-developed rating of 
150 or less. 

1.5 DELIVERY, STORAGE, AND HANDLING 
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A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate ASTM 
specification designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 22 
Section "Plumbing Hangers and Supports." 

B. Coordinate clearance requirements with piping Installer for insulation application. 

C. Coordinate installation and testing of steam or electric heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after testing piping systems and, where required, after installing and 
testing heat-trace tape.  Insulation application may begin on segments of piping that have satisfactory 
test results. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the following: 

1. Mineral-Fiber Insulation: 

a. CertainTeed Manson. 
b. Knauf FiberGlass GmbH. 
c. Owens-Corning Fiberglas Corp. 

2. Flexible Elastomeric Thermal Insulation: 

a. Armstrong World Industries, Inc. 
b. Rubatex Corp. 

2.2 INSULATION MATERIALS 

A. Mineral-Fiber Insulation:  Glass fibers bonded with a thermosetting resin complying with the following: 

1. Preformed Pipe Insulation:  Comply with ASTM C 547, Type 1, with factory-applied, all-
purpose, vapor-retarder jacket. 

2. Fire-Resistant Adhesive:  Comply with MIL-A-3316C in the following classes and grades: 
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a. Class 1, Grade A for bonding glass cloth and tape to unfaced glass-fiber insulation, for 
sealing edges of glass-fiber insulation, and for bonding lagging cloth to unfaced glass-fiber 
insulation. 

b. Class 2, Grade A for bonding glass-fiber insulation to metal surfaces. 

3. Vapor-Retarder Mastics:  Fire- and water-resistant, vapor-retarder mastic for indoor applications.  
Comply with MIL-C-19565C, Type II. 

4. Mineral-Fiber Insulating Cements:  Comply with ASTM C 195. 

B. Flexible Elastomeric Thermal Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply 
with ASTM C 534, Type I for tubular materials and Type II for sheet materials. 

1. Adhesive:  As recommended by insulation material manufacturer. 
2. Ultraviolet-Protective Coating:  As recommended by insulation manufacturer. 

C. Prefabricated Thermal Insulating Fitting Covers:  Comply with ASTM C 450 for dimensions used in 
preforming insulation to cover valves, elbows, tees, and flanges. 

2.3 ACCESSORIES AND ATTACHMENTS 

A. Glass Cloth and Tape:  Comply with MIL-C-20079H, Type I for cloth and Type II for tape.  Woven 
glass-fiber fabrics, plain weave, presized a minimum of 8 oz./sq. yd.. 

1. Tape Width:  4 inches. 

B. Bands:  3/4 inch wide, in one of the following materials compatible with jacket: 

1. Stainless Steel:  ASTM A 666, Type 304; 0.020 inch thick. 
2. Galvanized Steel:  0.005 inch thick. 
3. Aluminum:  0.007 inch thick. 
4. Brass:  0.010 inch thick. 
5. Nickel-Copper Alloy:  0.005 inch thick. 

C. Wire:  0.080-inch, nickel-copper alloy; 0.062-inch, soft-annealed, stainless steel; or 0.062-inch, soft-
annealed, galvanized steel. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 
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A. Surface Preparation:  Clean and dry pipe and fitting surfaces.  Remove materials that will adversely 
affect insulation application. 

3.3 GENERAL APPLICATION REQUIREMENTS 

A. Apply insulation materials, accessories, and finishes according to the manufacturer's written 
instructions; with smooth, straight, and even surfaces; free of voids throughout the length of piping, 
including fittings, valves, and specialties. 

B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for 
each piping system. 

C. Use accessories compatible with insulation materials and suitable for the service.  Use accessories that 
do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 

D. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs. 

E. Apply multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor retarder. 

H. Keep insulation materials dry during application and finishing. 

I. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 
recommended by the insulation material manufacturer. 

J. Apply insulation with the least number of joints practical. 

K. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-retarder 
integrity, unless otherwise indicated.  Refer to special instructions for applying insulation over fittings, 
valves, and specialties. 

L. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-retarder mastic. 

1. Apply insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor retarders are indicated, extend insulation on anchor legs at 

least 12 inches from point of attachment to pipe and taper insulation ends.  Seal tapered ends with 
a compound recommended by the insulation material manufacturer to maintain vapor retarder. 

3. Install insert materials and apply insulation to tightly join the insert.  Seal insulation to insulation 
inserts with adhesive or sealing compound recommended by the insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, 
arranged to protect the jacket from tear or puncture by the hanger, support, and shield. 

M. Insulation Terminations:  For insulation application where vapor retarders are indicated, taper insulation 
ends.  Seal tapered ends with a compound recommended by the insulation material manufacturer to 
maintain vapor retarder. 
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N. Apply adhesives and mastics at the manufacturer's recommended coverage rate. 

O. Apply insulation with integral jackets as follows: 

1. Pull jacket tight and smooth. 
2. Circumferential Joints:  Cover with 3-inch- wide strips, of same material as insulation jacket.  

Secure strips with adhesive and outward clinching staples along both edges of strip and spaced 
4 inches o.c. 

3. Longitudinal Seams:  Overlap jacket seams at least 1-1/2 inches.  Apply insulation with 
longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple 
laps with outward clinching staples along edge at 4 inches o.c. 

a. Exception:  Do not staple longitudinal laps on insulation having a vapor retarder. 

4. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and joints 
and at ends adjacent to flanges, unions, valves, and fittings. 

5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with vapor-
retarder mastic. 

P. Roof Penetrations:  Apply insulation for interior applications to a point even with top of roof flashing. 

1. Seal penetrations with vapor-retarder mastic. 
2. Apply insulation for exterior applications tightly joined to interior insulation ends. 
3. Extend metal jacket of exterior insulation outside roof flashing at least 2 inches below top of roof 

flashing. 
4. Seal metal jacket to roof flashing with vapor-retarder mastic. 

Q. Exterior Wall Penetrations:  For penetrations of below-grade exterior walls, terminate insulation flush 
with mechanical sleeve seal.  Seal terminations with vapor-retarder mastic. 

R. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and floors. 

3.4 MINERAL-FIBER INSULATION APPLICATION 

A. Apply insulation to straight pipes and tubes as follows: 

1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands without 
deforming insulation materials. 

2. Where vapor retarders are indicated, seal longitudinal seams and end joints with vapor-retarder 
mastic.  Apply vapor retarder to ends of insulation at intervals of 15 to 20 feet to form a vapor 
retarder between pipe insulation segments. 

3. For insulation with factory-applied jackets, secure laps with outward clinched staples at 6 inches 
o.c. 

4. For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal tabs 
but secure tabs with additional adhesive as recommended by the insulation material manufacturer 
and seal with vapor-retarder mastic. 

B. Apply insulation to flanges as follows: 
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1. Apply preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation segment the same as overall width of the flange and bolts, plus twice 

the thickness of the pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with mineral-fiber blanket insulation. 
4. Apply canvas jacket material with manufacturer's recommended adhesive, overlapping seams at 

least 1 inch, and seal joints with vapor-retarder mastic. 

C. Apply insulation to fittings and elbows as follows: 

1. Apply premolded insulation sections of the same material as straight segments of pipe insulation 
when available.  Secure according to manufacturer's written instructions. 

2. When premolded insulation elbows and fittings are not available, apply mitered sections of pipe 
insulation, or glass-fiber blanket insulation, to a thickness equal to adjoining pipe insulation.  
Secure insulation materials with wire, tape, or bands. 

3. Cover fittings with standard PVC fitting covers. 
4. Cover fittings with heavy PVC fitting covers.  Overlap PVC covers on pipe insulation jackets at 

least 1 inch at each end.  Secure fitting covers with manufacturer's attachments and accessories.  
Seal seams with tape and vapor-retarder mastic. 

D. Apply insulation to valves and specialties as follows: 

1. Apply premolded insulation sections of the same material as straight segments of pipe insulation 
when available.  Secure according to manufacturer's written instructions. 

2. When premolded insulation sections are not available, apply glass-fiber blanket insulation to 
valve body.  Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation.  For check valves, arrange insulation for access to stainer basket without 
disturbing insulation. 

3. Apply insulation to flanges as specified for flange insulation application. 
4. Use preformed standard PVC fitting covers for valve sizes where available.  Secure fitting covers 

with manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder 
mastic. 

5. Use preformed heavy PVC fitting covers for valve sizes where available.  Secure fitting covers 
with manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder 
mastic. 

6. For larger sizes where PVC fitting covers are not available, seal insulation with canvas jacket and 
sealing compound recommended by the insulation material manufacturer. 

3.5 FLEXIBLE ELASTOMERIC THERMAL INSULATION APPLICATION 

A. Apply insulation to straight pipes and tubes as follows: 

1. Follow manufacturer's written instructions for applying insulation. 
2. Seal longitudinal seams and end joints with manufacturer's recommended adhesive.  Cement to 

avoid openings in insulation that will allow passage of air to the pipe surface. 

B. Apply insulation to flanges as follows: 

1. Apply pipe insulation to outer diameter of pipe flange. 
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2. Make width of insulation segment the same as overall width of the flange and bolts, plus twice 
the thickness of the pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 
straight pipe segments with cut sections of sheet insulation of the same thickness as pipe 
insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive.  Cement 
to avoid openings in insulation that will allow passage of air to the pipe surface. 

C. Apply insulation to fittings and elbows as follows: 

1. Apply mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive.  Cement 

to avoid openings in insulation that will allow passage of air to the pipe surface. 

D. Apply insulation to valves and specialties as follows: 

1. Apply preformed valve covers manufactured of the same material as pipe insulation and attached 
according to the manufacturer's written instructions. 

2. Apply cut segments of pipe and sheet insulation to valve body.  Arrange insulation to permit 
access to packing and to allow valve operation without disturbing insulation.  For check valves, 
fabricate removable sections of insulation arranged to allow access to stainer basket. 

3. Apply insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended 

adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe 
surface. 

3.6 FINISHES 

A. Glass-Cloth Jacketed Insulation:  Paint insulation finished with glass-cloth jacket as specified in 
Division 9 Section "Painting." 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of the 
insulation manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the 
completed Work. 

3.7 PIPING SYSTEM APPLICATIONS 

A. Insulation materials and thicknesses are specified in schedules at the end of this Section. 

B. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following systems, 
materials, and equipment: 

1. Flexible connectors. 
2. Vibration-control devices. 
3. Fire-suppression piping. 
4. Drainage piping located in crawl spaces, unless otherwise indicated. 
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5. Below-grade piping, unless otherwise indicated. 
6. Chrome-plated pipes and fittings, unless potential for personnel injury. 
7. Air chambers, unions, strainers, check valves, plug valves, and flow regulators. 

3.8 INSULATION APPLICATION SCHEDULE, GENERAL 

A. Refer to insulation application schedules for required insulation materials, vapor retarders, and field-
applied jackets. 

B. Application schedules identify piping system and indicate pipe size ranges and material, thickness, and 
jacket requirements. 

3.9 INTERIOR INSULATION APPLICATION SCHEDULE 

A. Service:  Domestic hot and recirculated hot water. 

1. Operating Temperature:  60 to 140 deg F. 
2. Insulation Material: Mineral fiber. 
3. Insulation Thickness:  Apply the following insulation thicknesses: 

a. Copper  Pipe, 2” and smaller:  1” thickness 
b. Copper  Pipe, 2-1/2” and larger:  1-1/2” thickness 
c. Copper  Pipe, Runouts in walls:  ½” thickness Mineral fiber or Flexible elastomeric 

4. Field-Applied Jacket: None. 
5. Vapor Retarder Required: Yes. 
6. Finish: None. 

B. Service:  Domestic water. 

1. Operating Temperature:  35 to 60 deg F. 
2. Insulation Material: Mineral fiber. 
3. Insulation Thickness:  Apply the following insulation thicknesses: 

a. All sizes:   ½” thickness 
b. Copper  Pipe, Runouts in walls: ½” thickness Mineral fiber or Flexible elastomeric. 

4. Field-Applied Jacket: None. 
5. Vapor Retarder Required: Yes. 
6. Finish: None. 

C. Service:  Roof drain bodies and horizontal Rain Water Leaders. 

1. Operating Temperature:  32 to 100 deg F. 
2. Insulation Material: Mineral fiber. 
3. Insulation Thickness:  ½” thickness 
4. Field-Applied Jacket: None. 
5. Vapor Retarder Required: Yes. 
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6. Finish: None. 

END OF SECTION 22 07 19 
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SECTION 22 11 16 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes water-distribution piping and related components outside the building for water 
service. 

B. This Section includes domestic water piping from locations indicated to fixtures and equipment inside 
the building. 

C. See Section 22 05 00 Common Work Results for Plumbing. 

1.3 SUBMITTALS 

A. Field quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with requirements of utility company supplying water.  Include tapping of water mains 
and backflow prevention. 

2. Comply with standards of authorities having jurisdiction for potable-water-service piping, 
including materials, installation, testing, and disinfection. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. Comply with NSF 61, "Drinking Water System Components-Health Effects; Sections 1 through 9," for 
potable domestic water piping and components. 

1.5 COORDINATION 

A. Coordinate connection to water main with utility company. 

PART 2 - PRODUCTS 
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2.1 INTERIOR PIPING MATERIALS 

A. Transition Couplings:  Coupling or other manufactured fitting the same size as, with pressure rating at 
least equal to and ends compatible with, piping to be joined. 

B. Hard Copper Tube:  ASTM B 88, Types L and M, water tube, drawn temper. 

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- copper, 
solder-joint fittings.  Furnish wrought-copper fittings if indicated. 

2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.  Furnish Class 300 flanges if 
required to match piping. 

3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, 
metal-to-metal seating surfaces and solder-joint or threaded ends. 

2.2 INTERIOR VALVES 

A. Refer to Division 22 Section "Plumbing Valves" for bronze and cast-iron, general-duty valves. 

B. Refer to Division 22 Section "Plumbing Specialties" for balancing and drain valves. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in 
applications below, unless otherwise indicated. 

B. Interior Domestic Water Piping:  Use the following piping materials for each size range: 

1. NPS 2 and Smaller:  Hard copper tube, Type L; copper pressure fittings; and soldered joints. 

3.2 VALVE APPLICATIONS 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following 
requirements apply: 
1. Shutoff Duty:  Use bronze ball valves for piping NPS 2 and smaller.  Use cast-iron gate valves 

with flanged ends for piping NPS 2-1/2 and larger. 
2. Hot-Water-Piping, Balancing Duty: Calibrated balancing valves. 
3. Drain Duty:  Hose-end drain valves. 

3.3 PIPING INSTALLATION 

A. Refer to Section 220500 Common Work Results for Plumbing for basic piping installation. 

B. Extend domestic water service piping to exterior water distribution piping in sizes and locations 
indicated. 
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C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, inside 
building at each domestic water service. 

D. Install domestic water piping level without pitch and plumb. 

E. Fill water piping.  Check components to determine that they are not air bound and that piping is full of 
water. 

F. Perform the following steps before operation: 

1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
3. Remove plugs used during testing of piping and plugs used for temporary sealing of piping 

during installation. 
4. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 

G. Check plumbing equipment and verify proper settings, adjustments, and operation.  Do not operate 
water heaters before filling with water. 

H. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.4 JOINT CONSTRUCTION 

A. Refer to Section 220500 Common Work Results for Plumbing for basic piping joint construction. 

B. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; 
and ASTM B 828 procedure, unless otherwise indicated. 

3.5 VALVE INSTALLATION 

A. Install sectional valve close to water main on each branch and riser serving plumbing fixtures or 
equipment.  Use ball or gate valves for piping NPS 2 and smaller.  Use butterfly or gate valves for 
piping NPS 2-1/2 and larger. 

B. Install drain valves for equipment, at base of each water riser, at low points in horizontal piping, and 
where required to drain water piping. 

1. Install hose-end drain valves at low points in water mains, risers, and branches. 
2. Install stop-and-waste drain valves where indicated. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Refer to Section 220500 Common Work Results for Plumbing for pipe hanger and support devices. 

B. Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch. 

C. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod 
diameters: 
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1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
4. NPS 2-1/2:  108 inches with 1/2-inch rod. 
5. NPS 3 to NPS 5:  10 feet with 1/2-inch rod. 

D. Install supports for vertical copper tubing every 10 feet. 

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment and machines to allow service and maintenance. 

C. Connect domestic water piping to exterior water service piping.  Use transition fitting to join dissimilar 
piping materials. 

D. Connect domestic water piping to service piping with shutoff valve, and extend and connect to the 
following: 
1. Water Heaters:  Cold-water supply and hot-water outlet piping in sizes indicated, but not smaller 

than sizes of water heater connections. 
2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller than 

required by plumbing code.  Refer to Division 15 Section "Plumbing Fixtures." 
3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than equipment 

connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions 
for NPS 2-1/2 and larger. 

3.8 FIELD QUALITY CONTROL 

A. Inspect domestic water piping as follows: 

1. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

2. During installation, notify authorities having jurisdiction at least 24 hours before inspection must 
be made.  Perform tests specified below in presence of authorities having jurisdiction: 

a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 

b. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe 
tests specified below and to ensure compliance with requirements. 

3. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 
 

B. Test domestic water piping as follows: 
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1. Test for leaks and defects in new piping and parts of existing piping that have been altered, 
extended, or repaired.  If testing is performed in segments, submit separate report for each test, 
complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced domestic water piping until 
it has been tested and approved.  Expose work that was covered or concealed before it was tested. 

3. Cap and subject piping to static water pressure of 50 psig above operating pressure, without 
exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for 
four hours.  Leaks and loss in test pressure constitute defects that must be repaired. 

4. Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory 
results are obtained. 

5. Prepare reports for tests and required corrective action. 

3.9 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing domestic water piping that have been altered, extended, or 
repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction or, if 
methods are not prescribed, procedures described in either AWWA C651 or AWWA C652 or as 
described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at outlets. 

END OF SECTION 22 11 16 
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SECTION 221123 - FACILITY NATURAL GAS PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Pipes, tubes, and fittings. 
2. Piping specialties. 
3. Piping and tubing joining materials. 
4. Valves. 

1.2 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum unless otherwise indicated. 

B. Natural-Gas System Pressure within Buildings:  0.5 psig or less. 

C. Delegated Design:  Design restraints and anchors for natural-gas piping and equipment, 
including comprehensive engineering analysis by a qualified professional engineer, using 
performance requirements and design criteria indicated. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 
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PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern. 
2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket 

welding. 
3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 

and threaded ends. 
4. Protective Coating for Underground Piping:  Factory-applied, three-layer coating of 

epoxy, adhesive, and PE. 

a. Joint Cover Kits:  Epoxy paint, adhesive, and heat-shrink PE sleeves. 

B. PE Pipe:  ASTM D 2513, SDR 11. 

1. PE Fittings:  ASTM D 2683, socket-fusion type or ASTM D 3261, butt-fusion type with 
dimensions matching PE pipe. 

2. PE Transition Fittings:  Factory-fabricated fittings with PE pipe complying with 
ASTM D 2513, SDR 11; and steel pipe complying with ASTM A 53/A 53M, black steel, 
Schedule 40, Type E or S, Grade B. 

3. Anodeless Service-Line Risers:  Factory fabricated and leak tested. 

a. Underground Portion:  PE pipe complying with ASTM D 2513, SDR 11 inlet. 
b. Casing:  Steel pipe complying with ASTM A 53/A 53M, Schedule 40, black steel, 

Type E or S, Grade B, with corrosion-protective coating covering. 
c. Aboveground Portion:  PE transition fitting. 
d. Outlet shall be threaded or suitable for welded connection. 
e. Tracer wire connection. 
f. Ultraviolet shield. 
g. Stake supports with factory finish to match steel pipe casing or carrier pipe. 

4. Transition Service-Line Risers:  Factory fabricated and leak tested. 

a. Underground Portion:  PE pipe complying with ASTM D 2513, SDR 11 inlet 
connected to steel pipe complying with ASTM A 53/A 53M, Schedule 40, Type E 
or S, Grade B, with corrosion-protective coating for aboveground outlet. 

b. Outlet shall be threaded or suitable for welded connection. 
c. Bridging sleeve over mechanical coupling. 
d. Factory-connected anode. 
e. Tracer wire connection. 
f. Ultraviolet shield. 
g. Stake supports with factory finish to match steel pipe casing or carrier pipe. 
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2.2 JOINING MATERIALS 

A. Joint Compound and Tape:  Suitable for natural gas. 

B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate 
for wall thickness and chemical analysis of steel pipe being welded. 

2.3 MANUAL GAS SHUTOFF VALVES 

A. See  "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve type is 
applied in various services. 

B. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33. 

1. CWP Rating:  125 psig. 
2. Threaded Ends:  Comply with ASME B1.20.1. 
3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3. 
4. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 
Articles. 

5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
valves 1 inch and smaller. 

6. Service Mark:  Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently 
marked on valve body. 

C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger:  Comply with 
ASME B16.38. 

1. CWP Rating:  125 psig. 
2. Flanged Ends:  Comply with ASME B16.5 for steel flanges. 
3. Service Mark:  Initials "WOG" shall be permanently marked on valve body. 

D. Bronze Plug Valves:  MSS SP-78. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Lee Brass Company. 
b. McDonald, A. Y. Mfg. Co. 

2. Body:  Bronze, complying with ASTM B 584. 
3. Plug:  Bronze. 
4. Ends:  Threaded, socket, as indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
5. Operator:  Square head or lug type with tamperproof feature where indicated. 
6. Pressure Class:  125 psig. 

http://www.specagent.com/LookUp/?ulid=4524&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806868&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806869&mf=04&src=wd
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7. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 
authorities having jurisdiction. 

8. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

2.4 DIELECTRIC UNIONS 

A. Dielectric Unions: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Hart Industries International, Inc. 
d. Jomar International Ltd. 
e. Matco-Norca, Inc. 
f. McDonald, A. Y. Mfg. Co. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
h. Wilkins; a Zurn company. 

2. Description: 

a. Standard:  ASSE 1079. 
b. Pressure Rating:  125 psig minimum at 180 deg F. 
c. End Connections:  Solder-joint copper alloy and threaded ferrous. 

2.5 LABELING AND IDENTIFYING 

A. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, 
continuously inscribed with a description of utility, with metallic core encased in a protective 
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches 
deep; colored yellow. 

PART 3 - EXECUTION 

3.1 OUTDOOR PIPING INSTALLATION 

A. Comply with NFPA 54 for installation and purging of natural-gas piping. 

B. Install underground, natural-gas piping buried at least 36 inches below finished grade.   

1. If natural-gas piping is installed less than 36 inches below finished grade, install it in 
containment conduit. 

http://www.specagent.com/LookUp/?ulid=4534&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806887&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806888&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806889&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806890&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806891&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806892&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822973&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822975&mf=04&src=wd
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C. Install underground, PE, natural-gas piping according to ASTM D 2774. 

D. Steel Piping with Protective Coating: 

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints. 
2. Repair damage to PE coating on pipe as recommended in writing by protective coating 

manufacturer. 
3. Replace pipe having damaged PE coating with new pipe. 

E. Install fittings for changes in direction and branch connections. 

3.2 INDOOR PIPING INSTALLATION 

A. Comply with NFPA 54 for installation and purging of natural-gas piping. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, 
expansion, and other design considerations.  Install piping as indicated unless deviations to 
layout are approved on Coordination Drawings. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during 
progress of construction, to allow for mechanical installations. 

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

G. Locate valves for easy access. 

H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps. 

I. Install piping free of sags and bends. 

J. Install fittings for changes in direction and branch connections. 

K. Verify final equipment locations for roughing-in. 

L. Comply with requirements in Sections specifying gas-fired appliances and equipment for 
roughing-in requirements. 

M. Drips and Sediment Traps:  Install drips at points where condensate may collect, including 
service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install 
where condensate is subject to freezing. 
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1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  
Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and 
same size as connected pipe.  Install with space below bottom of drip to remove plug or 
cap. 

N. Extend relief vent connections for service regulators, line regulators, and overpressure 
protection devices to outdoors and terminate with weatherproof vent cap. 

O. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or 
floors, and in floor channels unless indicated to be exposed to view. 

P. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side 
down. 

Q. Connect branch piping from top or side of horizontal piping. 

R. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 
piece of equipment. 

S. Do not use natural-gas piping as grounding electrode. 

T. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated 
valve. 

U. Install sleeves for piping penetrations of walls, ceilings, and floors. 

V. Install sleeve seals for piping penetrations of concrete walls and slabs. 

W. Install escutcheons for piping penetrations of walls, ceilings, and floors where exposed. 

3.3 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel 
tubing or copper connector. 

3.4 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 
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4. Apply appropriate tape or thread compound to external pipe threads unless dryseal 
threading is specified. 

5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

D. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or 
paper towels.  Join according to ASTM D 2657. 

1. Plain-End Pipe and Fittings:  Use butt fusion. 
2. Plain-End Pipe and Socket Fittings:  Use socket fusion. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Maximum spans below are from NFPA 54. 

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum 
rod sizes: 

1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
4. NPS 2-1/2 to NPS 3-1/2:  Maximum span, 10 feet; minimum rod size, 1/2 inch. 

3.6 LABELING AND IDENTIFYING 

A. Install detectable warning tape directly above gas piping, 12 inches below finished grade, 
except 6 inches below subgrade under pavements and slabs. 

3.7 FIELD QUALITY CONTROL 

A. Test, inspect, and purge natural gas according to NFPA 54 and authorities having jurisdiction. 

B. Natural-gas piping will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.8 OUTDOOR PIPING SCHEDULE 

A. Underground natural-gas piping shall be one of the following: 

1. PE pipe and fittings joined by heat fusion; service-line risers with tracer wire terminated 
in an accessible location. 

2. Steel pipe with wrought-steel fittings and welded joints.  Coat pipe and fittings with 
protective coating for steel piping. 



Liberty Seneca Renovations                         SECTION 221123 – 
FACILITY NATURAL GAS PIPING 

  
 

 
  
Liberty Seneca Renovations                         FACILITY NATURAL GAS PIPING                                      22 11 23 - 8                 
  

B. Aboveground natural-gas piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 
3. Paint all outdoor piping. Refer to drawings and/or applicable Architectural specifications. 

3.9 INDOOR PIPING SCHEDULE 

A. Aboveground, distribution piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 

3.10 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be the following: 
1. Cast-iron, non-lubricated plug valve. 

B. Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following: 
1. Bronze plug valve. 

C. Valves in branch piping for single appliance shall be the following: 
1. Bronze plug valve. 

END OF SECTION 22 11 23 
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SECTION 22 13 16 - SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes soil and waste, sanitary drainage and vent piping inside the building and to 
locations indicated. 

1.3 DEFINITIONS 

A. The following are industry abbreviations for   rubber piping materials: 
1. EPDM:  Ethylene-propylene-diene terpolymer. 
2. NBR:  Acrylonitrile-butadiene rubber. 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide components and installation capable of producing piping systems with the following minimum 
working-pressure ratings, unless otherwise indicated: 

1. Soil, Waste, and Vent Piping: 10-foot head of water. 

1.5 SUBMITTALS 

A. Product Data:  For pipe, tube, fittings, and couplings. 

B. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements. 

1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping 
components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; "NSF-drain" 
for plastic drain piping; "NSF-tubular" for plastic continuous waste piping; and "NSF-sewer" for plastic 
sewer piping. 
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PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Hub-and-Spigot, Cast-Iron Pipe and Fittings:  ASTM A 74, Service class. 

1. Gaskets:  ASTM C 564, rubber. 

B. Hubless Cast-Iron Pipe and Fittings:  ASTM A 888 or CISPI 301. 

1. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant 
fasteners, and rubber sleeve with integral, center pipe stop. 

a. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel corrugated 
shield; stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve. 

b. Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, stainless-
steel bands and tightening devices, and ASTM C 564, rubber sleeve. 

C. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper. 

1. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought-copper, 
solder-joint fittings. 

D. Solid-Wall Cellular-Core PVC Pipe:  ASTM D 2665, solid-wall drain, waste, and vent. 

1. PVC Socket Fittings:  ASTM D 2665, socket type, made to ASTM D 3311, drain, waste, and vent 
patterns. 

2. Solvent Cement and Adhesive Primer: 

a. Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

E. Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).Hub-and-Spigot, Cast-Iron Pipe and Fittings:  ASTM A 74, 
Service class. 

1. Gaskets:  ASTM C 564, rubber. 

PART 3 - EXECUTION 

3.1 EXCAVATION 

A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling. 



Liberty Seneca Renovations                             SECTION 22 13 16 –  
SANITARY WASTE AND VENT PIPING 

  
Liberty Seneca Renovations                         SANITARY WASTE AND VENT PIPING 22 13 16 - 3 
   
 

3.2 PIPING APPLICATIONS 

A. Special pipe fittings with pressure ratings at least equal to piping pressure ratings may be used in 
applications below, unless otherwise indicated. 

B. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated. 

C. Aboveground, soil, waste, and vent piping NPS 4 and smaller shall be any of the following: 

1. Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; and compression joints. 
2. Hubless cast-iron soil pipe and fittings standard, shielded, stainless-steel couplings; and hubless-

coupling joints. 
3. Copper DWV tube, copper drainage fittings, and soldered joints. 
4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

D. Underground, soil, waste, and vent piping NPS 6  and smaller shall be any of the following: 

1. Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; and compression joints. 
2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

3.3 PIPING INSTALLATION 

A. Refer to Section 220500 Common Work Results for Plumbing for basic piping installation. 

B. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

C. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, 
bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if 
change in direction of flow is from horizontal to vertical.  Use long-turn, double Y-branch and 1/8-bend 
fittings if 2 fixtures are installed back to back or side by side with common drain pipe.  Straight tees, 
elbows, and crosses may be used on vent lines.  Do not change direction of flow more than 90 degrees.  
Use proper size of standard increasers and reducers if pipes of different sizes are connected.  Reducing 
size of drainage piping in direction of flow is prohibited. 

D. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and 
alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install 
required gaskets according to manufacturer's written instructions for use of lubricants, cements, and 
other installation requirements.  Maintain swab in piping and pull past each joint as completed. 

E. Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise 
indicated: 

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 and smaller; 
1 percent downward in direction of flow for piping NPS 4 and larger. 

2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 
3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

F. Install engineered soil and waste drainage and vent piping systems in locations indicated and as follows: 
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1. Combination Waste and Vent:  Comply with standards of authorities having jurisdiction. 
2. Reduced-Size Venting:  Comply with standards of authorities having jurisdiction. 

G. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is 
without membrane waterproofing. 

H. Install PVC soil and waste drainage and vent piping according to ASTM D 2665. 

I. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities 
having jurisdiction. 

3.4 JOINT CONSTRUCTION 

A. Cast-Iron, Soil-Piping Joints:  Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

1. Gasketed Joints:  Make with rubber gasket matching class of pipe and fittings. 
2. Hubless Joints:  Make with rubber gasket and sleeve or clamp. 

B. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; 
and ASTM B 828 procedure, unless otherwise indicated. 

C. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665. 

3.5 VALVE INSTALLATION 

A. Shutoff Valves:  Install shutoff valve on each sewage pump discharge. 

1. Use gate or full-port ball valve for piping NPS 2 and smaller. 
2. Use gate valve for piping NPS 2-1/2 and larger. 

B. Check Valves:  Install swing check valve, downstream from shutoff valve, on each sewage pump 
discharge. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Support vertical piping and tubing at base and at each floor. 

B. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods. 

C. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 
2. NPS 3:  60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 
4. NPS 6:  60 inches with 3/4-inch rod. 
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5. Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings is limited to 60 
inches. 

D. Install supports for vertical cast-iron soil piping every 15 feet. 

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod 
diameters: 

1. NPS 1-1/4:  72 inches with 3/8-inch rod. 
2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
3. NPS 2-1/2:  108 inches with 1/2-inch rod. 
4. NPS 3 to NPS 5:  10 feet with 1/2-inch rod. 
5. NPS 6:  10 feet with 5/8-inch rod. 

F. Install supports for vertical copper tubing every 10 feet. 

G. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 

H. Install vinyl-coated hangers for glass piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 
2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
3. NPS 3:  96 inches with 1/2-inch rod. 
4. NPS 4 and NPS 6:  96 inches with 5/8-inch rod. 
5. NPS 8 and NPS 12:  96 inches with 3/4-inch rod. 

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join 
dissimilar piping materials. 

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by 
plumbing code. 

2. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve, if indicated, and union 
for each connection.  Use flanges instead of unions for connections NPS 2-1/2 and larger. 

3.8 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be 
made.  Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after 
roughing-in and before setting fixtures. 
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2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests 
specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make 
required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in 
absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been altered, 
extended, or repaired.  If testing is performed in segments, submit separate report for each test, 
complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping 
until it has been tested and approved.  Expose work that was covered or concealed before it was 
tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping, except outside leaders, on 
completion of roughing-in.  Close openings in piping system and fill with water to point of 
overflow, but not less than 10-foot head of water.  From 15 minutes before inspection starts to 
completion of inspection, water level must not drop.  Inspect joints for leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled with 
water, test connections and prove they are gastight and watertight.  Plug vent-stack openings on 
roof and building drains where they leave building.  Introduce air into piping system equal to 
pressure of 1-inch wg.  Use U-tube or manometer inserted in trap of water closet to measure this 
pressure.  Air pressure must remain constant without introducing additional air throughout period 
of inspection.  Inspect plumbing fixture connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory 
results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.9 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to 
prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.10 PROTECTION 

A. Exposed Piping:  Protect plumbing vents exposed to sunlight with two coats of water-based latex paint. 

END OF SECTION 22 13 16 
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SECTION 22 14 13 – FACILITY STORM DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes storm-drainage piping inside the building. 

B. Related Sections include the following: 

1. Section 22 07 19 "Plumbing Piping Insulation" for storm drainage piping system insulation. 

1.3 DEFINITIONS 

A. The following are industry abbreviations for plastic piping materials: 
1. PVC:  Polyvinyl chloride plastic. 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide components and installation capable of producing piping systems with the following minimum 
working-pressure ratings, unless otherwise indicated: 

1. Storm Drainage Piping: 10-foot head of water. 

1.5 SUBMITTALS 

A. Product Data:  For pipe, tube, fittings, and couplings. 

B. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements. 

1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 
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A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials. 

B. Flexible Transition Couplings for Underground Nonpressure Piping:  ASTM C 1173 with elastomeric 
sleeve.  Include ends of same sizes as piping to be joined and include corrosion-resistant metal band on 
each end. 

C. Transition Couplings for Underground Pressure Piping:  AWWA C219 metal, sleeve-type coupling or 
other manufactured fitting same size as, with pressure rating at least equal to and ends compatible with, 
piping to be joined. 

2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, Service class. 

B. Gaskets:  ASTM C 564, rubber. 

2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. CISPI, Hubless-Piping Couplings: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

a. ANACO-Husky. 
b. Fernco Inc. 
c. Matco-Norca, Inc. 
d. MIFAB, Inc. 
e. Mission Rubber Company; a division of MCP Industries, Inc. 
f. Tyler Pipe. 

2. Standards:  ASTM C 1277 and CISPI 310. 
3. Description:  Stainless-steel corrugated shield with stainless-steel bands and tightening devices; 

and ASTM C 564, rubber sleeve with integral, center pipe stop. 

C. Heavy-Duty, Hubless-Piping Couplings: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

a. ANACO-Husky. 
b. Clamp-All Corp. 
c. MIFAB, Inc. 
d. Mission Rubber Company; a division of MCP Industries, Inc. 
e. Tyler Pipe. 

2. Standards:  ASTM C 1277 and ASTM C 1540. 
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3. Description:  Stainless-steel shield with stainless-steel bands and tightening devices; and 
ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.4 PVC PIPE AND FITTINGS 

A. Solid-Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent. 

B. Cellular-Core PVC Pipe:  ASTM F 891, Schedule 40. 

C. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit 
Schedule 40 pipe. 

D. Adhesive Primer:  ASTM F 656. 

1. Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

E. Solvent Cement:  ASTM D 2564. 

1. Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24) 

PART 3 - EXECUTION 

3.1 EXCAVATION 

A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  
Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump 
sizing, and other design considerations.  Install piping as indicated unless deviations from layout are 
approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 
service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 
parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping at indicated slopes. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 
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H. Install seismic restraints on piping.  Comply with requirements for seismic-restraint devices specified in 
Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment." 

I. Make changes in direction for storm drainage piping using appropriate branches, bends, and long-sweep 
bends.  Do not change direction of flow more than 90 degrees.  Use proper size of standard increasers 
and reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction of 
flow is prohibited. 

J. Lay buried building storm drainage piping beginning at low point of each system.  Install true to grades 
and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install 
required gaskets according to manufacturer's written instructions for use of lubricants, cements, and 
other installation requirements.  Maintain swab in piping and pull past each joint as completed. 

K. Install storm drainage piping at the following minimum slopes unless otherwise indicated: 

1. Building Storm Drain:  2 percent downward in direction of flow for piping.  

2. Horizontal Storm-Drainage Piping:  1 percent downward in direction of flow. 

L. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

M. Install aboveground PVC piping according to ASTM D 2665. 

N. Install underground and PVC piping according to ASTM D 2321. 

O. Plumbing Specialties: 

1. Install backwater valves in storm drainage gravity-flow piping.  Comply with requirements for 
backwater valves specified in Division 22 Section "Storm Drainage Piping Specialties." 

2. Install cleanouts at grade and extend to where building storm drains connect to building storm 
sewers in storm drainage gravity-flow piping.  Install cleanout fitting with closure plug inside the 
building in storm drainage force-main piping.  Comply with requirements for cleanouts specified 
in Division 22 Section "Storm Drainage Piping Specialties." 

3. Install drains in storm drainage gravity-flow piping.  Comply with requirements for drains 
specified in Division 22 Section "Storm Drainage Piping Specialties." 

P. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities 
having jurisdiction. 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 
sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for 
sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 
escutcheons specified in Division 22 Section "Escutcheons for Plumbing Piping." 
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3.3 JOINT CONSTRUCTION 

A. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast Iron Soil Pipe 
and Fittings Handbook" for compression joints. 

B. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook" for hubless-piping coupling joints. 

C. Flanged Joints:  Align bolt holes.  Select appropriate gasket material, size, type, and thickness.  Install 
gasket concentrically positioned.  Use suitable lubricants on bolt threads.  Torque bolts in cross pattern. 

D. Plastic, Nonpressure-Piping, Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and 
fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements. 
2. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 

3.4 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in OD's. 
2. In Drainage Piping:  Unshielded, nonpressure transition couplings. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger and support devices and installation specified in Division 22 
Section "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 
2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 
3. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
4. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

5. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze. 

6. Base of Vertical Piping:  MSS Type 52, spring hangers. 

B. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 

E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum 
rod diameters: 



Liberty Seneca Renovations                            SECTION 22 14 13 –  
FACILITY STORM DRAINAGE PIPING 

 

  
Liberty Seneca Renovations                     FACILITY STORM DRAINAGE PIPING 22 14 13 - 6 

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 
2. NPS 3:  60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 
4. NPS 6 and NPS 8:  60 inches with 3/4-inch rod. 
5. Spacing for 10-foot pipe lengths may be increased to 10 feet.  Spacing for fittings is limited to 60 

inches. 

F. Install supports for vertical cast-iron soil piping every 15 feet. 

G. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod 
diameters: 

1. NPS 1-1/4:  72 inches with 3/8-inch rod. 
2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
3. NPS 2-1/2:  108 inches with 1/2-inch rod. 
4. NPS 3 to NPS 5:  10 feet with 1/2-inch rod. 
5. NPS 6:  10 feet with 5/8-inch rod. 
6. NPS 8:  10 feet with 3/4-inch rod. 

H. Install supports for vertical copper tubing every 10 feet. 

I. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod 
diameters: 

1. NPS 1-1/2 and NPS 2:  48 inches with 3/8-inch rod. 
2. NPS 3:  48 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5:  48 inches with 5/8-inch rod. 
4. NPS 6 and NPS 8:  48 inches with 3/4-inch rod. 

J. Install supports for vertical PVC piping every 48 inches. 

K. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect interior storm drainage piping to exterior storm drainage piping.  Use transition fitting to join 
dissimilar piping materials. 

C. Connect storm drainage piping to roof drains and storm drainage specialties. 

1. Install test tees (wall cleanouts) in conductors near floor, and floor cleanouts with cover flush 
with floor. 

D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment. 
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3.7 IDENTIFICATION 

A. Identify exposed storm drainage piping.  Comply with requirements for identification specified in 
Section 220553 "Identification for Plumbing Piping and Equipment." 

3.8 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be 
made.  Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after 
roughing-in. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests 
specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make 
required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test storm drainage piping according to procedures of authorities having jurisdiction or, in absence of 
published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been altered, 
extended, or repaired.  If testing is performed in segments, submit separate report for each test, 
complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced storm drainage piping until 
it has been tested and approved.  Expose work that was covered or concealed before it was tested. 

3. Test Procedure:  Test storm drainage piping on completion of roughing-in.  Close openings in 
piping system and fill with water to point of overflow, but not less than 10-foot head of water.  
From 15 minutes before inspection starts until completion of inspection, water level must not 
drop.  Inspect joints for leaks. 

4. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory 
results are obtained. 

5. Prepare reports for tests and required corrective action. 

3.9 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to 
prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.10 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 
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B. Aboveground storm drainage piping NPS 8 and smaller shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled joints. 
3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
4. Dissimilar Pipe-Material Couplings:  Unshielded, nonpressure transition couplings. 

C. Underground storm drainage piping NPS 8 and smaller shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI, heavy-duty, hubless-piping couplings; and 

coupled joints. 
3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
4. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

END OF SECTION 22 14 13 
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SECTION 22 41 00 - PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes plumbing fixtures and related components. 

1.3 DEFINITIONS 

A. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with 
disabilities. 

B. Fitting:  Device that controls flow of water into or out of plumbing fixture.  Fittings specified in this 
Section include supplies and stops, faucets and spouts, shower heads and tub spouts, drains and 
tailpieces, and traps and waste pipes.  Piping and general-duty valves are included where indicated. 

1.4 SUBMITTALS 

A. Product Data:  Include selected fixture and trim, fittings, accessories, appliances, appurtenances, 
equipment, and supports and indicate materials and finishes, dimensions, construction details, and flow-
control rates for each type of fixture indicated. 

B. Shop Drawings:  Diagram power, signal, and control wiring and differentiate between manufacturer-
installed and field-installed wiring. 

C. Maintenance Data:  For plumbing fixtures to include in maintenance manuals specified in Division 1. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category through 
one source from a single manufacturer. 

1. Exception:  If fixtures, faucets, or other components are not available from a single manufacturer, 
obtain similar products from other manufacturers specified for that category. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 
100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 
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C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-336, 
"Americans with Disabilities Act"; about plumbing fixtures for people with disabilities. 

D. Regulatory Requirements:  Comply with requirements in U.S. Architectural & Transportation Barriers 
Compliance Board's "Uniform Federal Accessibility Standards (UFAS), 1985-494-187" about plumbing 
fixtures for people with disabilities. 

E. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy Act," 
about water flow and consumption rates for plumbing fixtures. 

F. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for 
fixture materials that will be in contact with potable water. 

G. Select combinations of fixtures and trim, faucets, fittings, and other components that are compatible. 

H. Comply with the following applicable standards and other requirements specified for plumbing fixtures: 
1. Hand Sinks:  NSF 2 construction. 
2. Plastic Mop-Service Basins:  ANSI Z124.6. 
3. Stainless-Steel Fixtures Other Than Service Sinks:  ASME A112.19.3M. 
4. Vitreous-China Fixtures:  ASME A112.19.2M. 
5. Water-Closet, Flush Valve, Tank Trim:  ASME A112.19.5. 
6. Water-Closet, Flushometer Tank Trim:  ASSE 1037. 

I. Comply with the following applicable standards and other requirements specified for lavatory and sink 
faucets: 

1. Backflow Protection Devices for Faucets with Side Spray:  ASME A112.18.3M. 
2. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  ASME A112.18.3M. 
3. Diverter Valves for Faucets with Hose Spray:  ASSE 1025. 
4. Faucet Hose:  ASTM D 3901. 
5. Faucets:  ASME A112.18.1M. 
6. Hose-Connection Vacuum Breakers:  ASSE 1011. 
7. Hose-Coupling Threads:  ASME B1.20.7. 
8. Integral, Atmospheric Vacuum Breakers:  ASSE 1001. 
9. NSF Materials:  NSF 61. 
10. Pipe Threads:  ASME B1.20.1. 
11. Sensor-Actuated Faucets and Electrical Devices:  UL 1951. 
12. Supply and Drain Fittings:  ASME A112.18.1M. 

J. Comply with the following applicable standards and other requirements specified for miscellaneous 
fittings: 

1. Atmospheric Vacuum Breakers:  ASSE 1001. 
2. Brass and Copper Supplies:  ASME A112.18.1M. 
3. Manual-Operation Flushometers:  ASSE 1037. 
4. Tubular Brass Drainage Fittings and Piping:  ASME A112.18.1M. 

K. Comply with the following applicable standards and other requirements specified for miscellaneous 
components: 
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1. Disposers:  ASSE 1008 and UL 430. 
2. Floor Drains:  ASME A112.21.1M. 
3. Hose-Coupling Threads:  ASME B1.20.7. 
4. Off-Floor Fixture Supports:  ASME A112.6.1M. 
5. Pipe Threads:  ASME B1.20.1. 
6. Plastic Toilet Seats:  ANSI Z124.5. 
7. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.6 COORDINATION 

A. Coordinate roughing-in and final plumbing fixture locations, and verify that fixtures can be installed to 
comply with original design and referenced standards. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the manufacturers listed or 
approved equal. 

2.2 TANK TYPE WATER CLOSET - FLOOR MOUNTED  (WC-1) 

A. Available Manufacturers:   
1. American Standard Plumbing 
2. Kohler Co. 
3. Mansfield. 
4. Sloan Valve Co. 

B. Bowl: ASME A112.19.2, 1.28GPF, two-piece, floor mounted, high efficiency ultra-low consumption, 
EPA Water Sense, vitreous china closet bowl, with elongated, mold/odor/stain resistant surfaces, close-
couple flushometer tank, (confirm right or left hand lever with plans), china bolt caps. Kohler  
“Highline Comfort Height” – model K-3658. 

C. Accessories:  
1. K-4636 Cachet® Quiet-Close™ Elongated Toilet Seat 
2. K-5588 Purefresh® Elongated Toilet Seat 
3. K-5420 Low-Profile Bolt Caps 
4. K-9380-L Left-Hand Trip Lever 
5. 1023457 Wax Ring/Hardware Kit 
6. 1265114 Connector Hose 

2.3 SHOWER (SH-1) 

A. Manufacturers:   
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1. American Standard Plumbing. 
2. Eljer Plumbingware. 
3. Kohler Co. 
4. Mansfield. 

B. ANSI CSA B45.5-11/IAMPO Z124, 60"x30”x18". Barrier free shower pan, reinforced solid surface, , 
end drain outlet (*confirm right or left end with plans), slip resistant textured floor. Swanstone – floor 
model #SS-3636 andwall kit model #SQMK72-3636(L/R) - confirm left or right side drains with floor 
plans. 

C. Accessories: 
1. P-trap, perforated open strainer. 
2. Shower floor drain: stainless strainer, cast brass body, no-caulk, Oatey model #42150. 

D. Trim kit with pressure balanced cartridge: 1.8gpm, Delta model #T142766 – polished nickel finish, and 
model #R10000-UNWS universal rough valve body. 

2.4 SINK (S-1) 

A. Manufacturers:   
1. American Standard Plumbing. 
2. Eljer Plumbingware. 
3. Kohler Co. 
4. Sloan Valve Co. 

B. Vitreous China undermount sink: ASME A112.19.2M; ADA, 17” x 14” x 4”deep vitreous china bowl, 
front concealed overflow. Kohler ‘Caxton’ model #K-2210-N  

C. Faucet: ADA compliant, Touch free, battery operated, adjustable sensitivity, one-piece, 0.5gpm, Moen 
‘M-Power’ model #8559 – Matte black finish. 

D. Accessories: 
1. Adjustable temperature thermostatic mixing valve: Moen model #104451. 
2. Chrome plated 17 gage brass P-trap and arm with escutcheon. 
3. Offset waste with perforated open strainer. 
4. Wheel handle stops. 
5. Flexible supplies. 
6. Template. 

2.5 SINK (S-2) 

A. Vitreous china wall mounted lavatory:  Drilled for concealed arm carrier, single faucet hole, less 
overflow; Kohler “Soho” model #K-2084-L. 

A. Faucet: ADA compliant, Touch free, battery operated, adjustable sensitivity, one-piece, 0.5gpm, Moen 
‘M-Power’ model #8559 – Matte black finish. 

B. Undersink Pipe Cover: Truebro Inc. or approved equal. 



Liberty Seneca Renovations                           SECTION 22 41 00 –  
PLUMBING FIXTURES 

 

  
Liberty Seneca Renovations PLUMBING FIXTURES 22 41 00 - 5 

1. Pipe Cover: ADA conforming, wheelchair accessible lavatory P-trap and angle valve assemblies 
shall be covered with a molded, antimicrobial Lav-Guard undersink protective pipe cover. Cover 
shall be secured with reusable fasteners. Color shall be as selected by the Architect. 

A. Accessories: 
1. Adjustable temperature thermostatic mixing valve: Moen model #104451. 
2. Carrier for concealed arms compatible with sink. 
3. Chrome plated 17 gage brass P-trap and arm with escutcheon. 
4. Offset waste with perforated open strainer. 
5. Wheel handle stops. 
6. Flexible supplies. 

2.6 WALL HUNG URINALS (U-1) 

A. Manufacturers:   
1. American Standard Plumbing. 
2. Eljer Plumbingware. 
3. Kohler Co. 
4. Toto USA. 

B. Urinal: ASME A112.19.2-2008; vitreous china, wall hung washout siphon jet urinal with shields, 
integral trap, removable stainless steel strainer, 3/4 inch top spud, steel supporting hanger, 0.125gpf. 
Kohler ‘Dexter’ model #5452-ET. 

C. Exposed Flush Valve: ASSE 1037, ADA compliant, touch free, exposed polished chrome, 30 year 
hybrid battery powered, self-cleaning, mechanical override, 0.125gpf, escutcheon, 3/4” vacuum breaker: 
Kohler ‘Wave’ model #K-7528. 

D. Where required locate ADA fixture at mounting height shown on Architectural drawings. 

2.7 MOP SINK (MS-1) 

A. Manufacturers:   
1. E.L. Mustee Model #63M. 

B. Basin: Molded Durastone fiberglass, one piece homogeneous, 24” x 24” x 12”deep. 

C. Drain Body: Stainless steel strainer, molded-in connection to 3” pipe. 

D. Service Faucet: Fiat model 830-AA Chrome plated with vacuum breaker, integral stops, adjustable wall 
brace, pail hook and ¾” hose thread on spout. 
1. Service faucet: model #63.600A. 
2. Hose and bracket: model #65.700. 
3. Mop hanger: model #65.600. 
4. Seals for 3”PVC pipe: model #65.309. 
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2.8 OTHER ITEMS 

A. Water Hammer Arrestors: 
1. Apartments and pipe sizes up to ¾”:  Watts model LF05 or equal. 
2. Commercial areas, pipe sizes ¾” and larger: Watts model LF15M2. 

B. Non-Freeze Wall Hydrant:  Watts model HY-420 or approved equal. 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for water soil and for waste piping systems and supports to verify actual locations 
and sizes of piping connections and that locations and types of supports match those indicated, before 
plumbing fixture installation.  Use manufacturer's roughing-in data if roughing-in data are not indicated. 

B. Examine walls, floors, and cabinets for suitable conditions where fixtures are to be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 FIXTURE INSTALLATION 

A. Assemble fixtures, trim, fittings, and other components according to manufacturers' written instructions. 

B. Install kitchen area fixtures furnished by others. Verify exact locations with the Architect and coordinate 
faucets, accessories and rough-in accordingly. 

C. Install relocated sinks and faucets from existing Sacristy. Verify exact locations with the Architect and 
coordinate faucets, accessories and rough-in accordingly. 

D. For wall-hanging fixtures, install off-floor supports affixed to building substrate. 

1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 
2. Use carrier supports without waste fitting for fixtures with tubular waste piping. 
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures. 

E. Install back-outlet, wall-hanging fixtures onto waste fitting seals and attach to supports. 

F. Install floor-mounting fixtures on closet flanges or other attachments to piping or building substrate. 

G. Install wall-hanging fixtures with tubular waste piping attached to supports. 

H. Install floor-mounting, back-outlet water closets attached to building floor substrate and wall bracket 
and onto waste fitting seals. 

I. Install counter-mounting fixtures in and attached to casework. 
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J. Install fixtures level and plumb according to manufacturers' written instructions and roughing-in 
drawings. 

K. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution 
piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in 
locations where they can be easily reached for operation. 

1. Exception:  Use ball, gate, or globe valve if stops are not specified with fixture. 

L. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary 
drainage system. 

M. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage system. 

N. Install flushometer valves for accessible water closets and urinals with handle mounted on wide side of 
compartment.  Install other actuators in locations that are easy for people with disabilities to reach. 

O. Install toilet seats on water closets. 

P. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not 
available with required rates and patterns.  Include adapters if required. 

Q. Install water-supply, flow-control fittings with specified flow rates in fixture supplies at stop valves. 

R. Install faucet, flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are 
not available with required rates and patterns.  Include adapters if required. 

S. Install traps on fixture outlets. 

1. Exception:  Omit trap on fixtures with integral traps. 
2. Exception:  Omit trap on indirect wastes, unless otherwise indicated. 

T. Install disposer in outlet of sinks indicated to have disposer.  Electrical Contractor to install switch 
where indicated or in wall adjacent to sink if location is not indicated. 

U. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within cabinets 
and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  Refer to Section 
"Basic Mechanical Materials and Methods" for escutcheons. 

V. Seal joints between fixtures and walls, floors, and counters using sanitary-type, one-part, mildew-
resistant, silicone sealant.  Match sealant color to fixture color.  Refer to Section "Joint Sealants" for 
sealant and installation requirements. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Connect water supplies from water distribution piping to fixtures. 

C. Connect drain piping from fixtures to drainage piping. 



Liberty Seneca Renovations                           SECTION 22 41 00 –  
PLUMBING FIXTURES 

 

  
Liberty Seneca Renovations PLUMBING FIXTURES 22 41 00 - 8 

D. Supply and Waste Connections to Plumbing Fixtures:  Connect fixtures with water supplies, stops, 
risers, traps, and waste piping.  Use size fittings required to match fixtures.  Connect to plumbing 
piping. 

E. Supply and Waste Connections to Fixtures and Equipment Specified in Other Sections:  Connect 
fixtures and equipment with water supplies, stops, risers, traps, and waste piping specified.  Use size 
fittings required to match fixtures and equipment.  Connect to plumbing piping. 

F. Ground equipment. 

1. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

3.4 FIELD QUALITY CONTROL 

A. Verify that installed fixtures are categories and types specified for locations where installed. 

B. Check that fixtures are complete with trim, faucets, fittings, and other specified components. 

C. Inspect installed fixtures for damage.  Replace damaged fixtures and components. 

D. Test installed fixtures after water systems are pressurized for proper operation.  Replace malfunctioning 
fixtures and components, then retest.  Repeat procedure until units operate properly. 

3.5 ADJUSTING 

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, and 
controls. 

B. Operate and adjust disposers and controls.  Replace damaged and malfunctioning units and controls. 

C. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream. 

D. Replace washers and seals of leaking and dripping faucets and stops. 

3.6 CLEANING 

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and 
materials.  Do the following: 

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers and 
spouts. 

2. Remove sediment and debris from drains. 

3.7 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 
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B. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner. 

END OF SECTION 22 41 00 
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SECTION 23 05 00 – COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The intent of the Division 23 specifications and the accompanying drawings is to provide 
complete and workable systems as shown, specified and required by applicable codes.  Include 
all work specified in Division 23 and shown on the accompanying drawings. 

B. The drawings that accompany the Division 23 specifications are diagrammatic.  They do not 
show every offset, bend, tee, or elbow which may be required to install work in the space 
provided and avoid conflicts.  Follow the drawings as closely as is practical to do so and install 
additional bends, offsets and elbows where required by local conditions from measurements 
taken at the building, subject to approval, and without additional cost to the contract. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 017329, Cutting and Patching 

B. Section 019100, General Commissioning Requirements 

C. Section 024113, Site Demolition 

D. Section 078400, Firestopping 

E. Section 083100, Access Doors and Panels 

F. Section 099100, Painting 

1.3 REFERENCES 

A. NEMA: National Electrical Manufacturers Association 
1. NEMA MG1: Motors and Generators 

1.4 QUALITY ASSURANCE 

A. Materials and equipment shall be new.  Work shall be of good quality, free of faults and defects. 

B. All equipment shall fit in the space provided. 
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C. Systems shall be built and installed to deliver their full rated capacity at the efficiency for which 
they were designed. 

D. Systems shall operate at full capacity without objectionable noise or vibration. 

E. Materials and Equipment: 
1. Each piece of equipment provided shall meet all detailed requirements of the drawings 

and specifications and shall be suitable for the installation shown. 
2. Where two or more units of the same class of equipment are provided, use products of the 

same manufacturer; component parts of the entire system need not be products of the 
same manufacturer. 

F. Workmanship: 
1. Install all materials in a neat and workmanlike manner. 
2. Follow manufacturer’s directions.  If they are in conflict with the contract documents, 

obtain clarification before starting work. 

G. Cutting and Patching: 
1. Cutting, patching and repairing for the proper installation and completion of the work 

specified in this division, including plastering, masonry work, concrete work, carpentry 
work, firestopping, and painting, shall be performed by skilled craftsmen of each 
respective trade in conformance with the appropriate division of work.  Additional 
openings required in building construction shall be made by drilling or cutting. 

2. Fill holes which are cut oversize so that a tight fit is obtained around the objects passing 
through. 

3. Do not pierce beams or columns without permission of the Port and then only as directed. 
4. New or existing work that is cut or damaged shall be restored to its original condition.  

Where alterations disturb existing finishes, the surfaces shall be repaired, refinished and 
left in condition existing prior to commencement of work. 

1.5 SUBMITTALS 

A. General: 
1. Comply with the requirements of Section 013300, Submittal Procedures, and the 

additional requirements specified herein. 

B. Shop Drawings: 
1. The contract drawings indicate the general layout of the piping, ductwork and various 

items of equipment.  Coordination with other trades and with field conditions is required.  
For this purpose, submit shop drawings of all installations not detailed on the contract 
drawings, and of all changes to the contract drawings. 

2. Shop drawings shall be new drawings prepared by the Contractor and shall not be 
reproductions or tracings of the contract drawings.  Overlay drawings with shop drawings 
of other trades and check for conflicts.  Shop drawings shall be the same size as the 
contract drawings with title blocks similar to the contract drawings.  Shop drawings shall 
identify the related contract drawing number or related reference drawing.  Shop 
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drawings shall be fully dimensioned, including both plan and elevation dimensions.  Do 
not use shop drawings to make scope changes. 

3. Shop drawings shall include but not be limited to: 
a. Complete floor plans with sheet metal and mechanical piping to a minimum of 

1/8" = 1'-0" scale. 
b. HVAC Sheet metal and mechanical piping of mechanical and fan rooms to a 

minimum of 1/4" = 1'-0" scale. 
c. Sections of congested areas to a minimum of 1/4" = 1'-0" scale. 
d. Fabricated equipment to a minimum of 1/4" = 1'-0" scale. 
e. Controls and instrumentation to scale and drawing sizes to suit controls supplier. 

4. Submit shop drawings for review as required by the contract documents.  Additional shop 
drawings may be requested when it appears that coordination issues are not being 
resolved in the field, or when there is a question as to whether contract documents are 
being complied with or the design intent is being met. 

C. Product Data: 
1. Submit product data for review on all scheduled pieces of equipment, equipment 

requiring electrical connections or connections by other trades, and as required by the 
contract documents.  Include manufacturer’s detailed shop drawings, specifications, and 
data sheets.  Data sheets shall include capacities, RPM, BHP, pressure drop, design and 
operating pressures, temperatures and similar data.  Manufacturer’s abbreviations or 
codes are not acceptable. 

2. List the name of the motor manufacturer and service factor for each piece of equipment. 
3. Indicate equipment operating weights including bases and weight distribution at support 

points. 
4. In the case of equipment specified by specific catalog number, such as wiring devices, 

time switches, valves, etc., a statement of conformance will suffice. 

D. Operation and Maintenance Data: 
1. Submit operation and maintenance data for review on all scheduled pieces of equipment, 

and as required by the contract documents. 

E. Commissioning Documentation: 
1. Submit commissioning plans, schedules, and related documentation in accordance with 

the contract documents. 

1.6 PROVISIONS FOR LARGE EQUIPMENT 

A. Make provisions for the necessary openings in the building to allow for admittance of all 
equipment. 
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1.7 PROJECT CONDITIONS 

A. Coordinate exact requirements governed by actual job conditions.  Check all information and 
report any discrepancies before fabricating work.  Report changes in time to avoid unnecessary 
work. 

PART 2 - PRODUCTS 

2.1 ACCESS PANELS 

A. Comply with the requirements of Section 083100, Access Doors and Panels. 

B. Access panels shall be 18 inches by 18 inches in ceilings, soffits, and shafts, and 12 inches by 
12 inches in walls, unless indicated otherwise. 

C. Provide access panels where indicated and where required to access valves, fire/smoke dampers, 
balancing dampers, and other appurtenances requiring operation, service, or maintenance.  
Review locations prior to installation. 

2.2 PIPE AND DUCT SLEEVES 

A. Interior Wall and Floor Sleeves:  18 gauge galvanized steel. 

B. Exterior Wall Sleeves:  Cast iron. 

C. On-Grade Floor Sleeves:  Cast iron. 

2.3 FLOOR, WALL, AND CEILING PLATES 

A. Provide stamped split-type plates as follows: 
1. Floor Plates:  Cast brass, chromium plated. 
2. Wall and Ceiling Plates:  Spun aluminum. 

2.4 SEALANT 

A. General Purpose:  Tremco Dymeric Sealant, or equal. 

B. Floor Penetration Sealant:  Hydroment Ultra-Set Sealant by Bostik, Inc., or pre-bid approved 
equal. 

C. Firestop Sealant:  See Section 078400, Firestopping. 
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2.5 MACHINERY GUARDS 

A. Provide guards for protection on all rotating and moving parts of equipment.  Provide guards for 
all metal fan drives and motor pulleys, even if they are enclosed in a metal cabinet. 

B. Design guards so they do not restrict air flow at fan inlets resulting in reduced capacity. 

C. Provide shaft holes in guards for easy use of tachometers at pulley centers.  Guards shall be 
easily removable for pulley adjustment or for removal and changing of belts. 

D. All guards shall meet OSHA requirements including back plates. 

E. Provide inlet and outlet screens on all fans in plenums or where exposed to personnel. 

2.6 ELECTRICAL EQUIPMENT 

A. General:  All equipment and installed work shall be as specified under Division 26, Electrical. 

B. Motors: 
1. Motors shall be furnished as integral part of driven equipment.  They shall be completely 

enclosed, fan cooled induction type with sealed ball bearings.  Motors 1 hp and above 
shall be NEMA Premium Efficiency type except for emergency equipment motors.  
Motors shall be built to NEMA standards for the service intended.  The motors shall be 
rated for the voltage specified, suitable for operation within the range of 10 percent above 
to 10 percent below the specified voltage.  Energy efficient motors shall be Century 
E-plus, Baldor Super E, Westinghouse Life Line, General Electric Energy Saver, 
Toshiba, or equal. 

2. Motors shall be designed for a sunchronous speed of 1800 rpm unless scheduled 
otherwise. 

3. Motors 1/2 hp and Larger:  3-phase, 60 cycle, 460V, service factor of 1.15, unless 
specifically noted otherwise. 

4. Motors 1/3 hp and Below:  1-phase, 60 cycle ac, 115V unless specifically noted 
otherwise, complete with integral thermal protection. 

5. Provide motors on belt drive equipment of nominal nameplate horsepower with not less 
than 120 percent of equipment brake horsepower required for performance specified. 

6. Motors shall have built-in thermal overload protection, or be protected externally with 
separate thermal overload devices with low-voltage release or lockout.  Hermetically 
sealed motors shall have quick trip devices. 

7. Motors controlled by variable speed drives shall be inverter duty rated and shall have 
Class F insulation or better.  They shall be able to withstand repeated voltage peaks of 
1600 volts with rise times of 0.1 microseconds and greater, in accordance with NEMA 
Standard MG1, Part 31. 

8. Life expectancy of bearings shall exceed 100,000 hours of direct couple and 40,000 hours 
with belt. 
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9. Motors served from variable frequency drives shall be equipped with a shaft grounding 
system utilizing brush grounding kits to provide a path for current to flow between the 
shaft and the motor frame.   

10. Frequency drive manufacturers shall provide necessary filters and line reactor type 
equipment to protect motors from excessive voltage spikes that may exceed insulation 
requirements of NEMA MG1, Part 31.  Use SGS, or equal. 

11. For motors 20 hp and greater, submit the following supplemental data: 
a. Number of stator slots. 
b. Number of rotor bars. 
c. Load current. 
d. Stator resistance. 
e. Stator configuration delta or wye. 
f. Bearing manufacturer and part numbers. 

12. Motors shall have a three year warranty. 

C. Starters:  See Division 26, Electrical.  Starters shall be suitable for performing the control 
functions required, with the exception of self-contained equipment and where the starters are 
furnished as part of the control package. 

D. Equipment Wiring:  Interconnecting wiring within or on a piece of mechanical equipment shall 
be provided with the equipment unless shown otherwise.  This does not include the wiring of 
motors, starters and controllers specified in Division 26, Electrical. 

PART 3 - EXECUTION 

3.1 DEMOLITION AND SALVAGE 

A. Remove or relocate ductwork, piping, control wiring, devices and equipment encountered in 
existing areas affected by this work as indicated on the drawings.  Status of items not indicated 
for demolition on the drawings shall be verified with the Port. 

3.2 SYSTEM WATER DISPOSAL 

A. Do not drain water from systems treated with chemicals, such as heating hot water,chilled 
water, and stem systems, into the sanitary or storm sewers without written approval from the 
Port. 

3.3 ACCESS PANELS 

A. Install in accordance with manufacturer’s recommendations, coordinated with architectural 
features.  Review intended locations with the Port prior to installation. 
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3.4 SLEEVES 

A. General: 
1. Lay out work prior to concrete forming.  Do all cutting and patching required.  Reinforce 

sleeves to prevent collapse during forming and pouring. 
2. All core-drilled penetrations shall be sleeved, unless detailed otherwise on the drawings. 
3. Sleeves shall be large enough to allow 3/4-inch clearance around pipe.  When pipe is 

insulated, insulation shall pass continuously through sleeve with 3/4-inch clearance 
between insulation and sleeve. 

B. Interior Wall Sleeves: 
1. Pack with fiberglass insulation. 
2. Terminate sleeve flush with face of wall unless indicated otherwise. 

C. Below-Grade Exterior Wall Sleeves:  Sleeves shall be large enough to allow for caulking and 
made watertight.  Caulk from outside using link-seal modular wall and casing seal or lead and 
oakum.  Secure sleeves against displacement. 

D. Above-Grade Exterior Wall Sleeves:  Similar to interior wall sleeves, except caulk outside with 
sealant. 

E. Sleeves Through Floors: 
1. Floor sleeves shall extend 1 1/2 inch above finished floor, except waste stacks using 

carriers shall have sleeve flush with floor. 
2. Do not support pipes by resting pipe clamps on floor sleeves.  Provide supplementary 

members so pipes are floor-supported. 
3. Penetrations shall be made watertight by sealing gap between sleeve and the floor with 

floor penetration sealant as specified in Part 2. 

F. Sleeves Through Fire-Rated Floors: 
1. Install the same as sleeves through floors, except: 

a. Make penetrations through floor watertight by sealing gap between sleeve and 
floor with floor penetration sealant as specified in Part 2, and 

b. Provide firestopping system both inside and outside of sleeve as specified in 
Section 078400, Firestopping, and in accordance with the best practice 
recommendations of the Port’s insurance underwriter, FM Global. 

G. Sleeves Through Fire-Rated Walls: 
1. Provide firestopping system as specified in Section 078400, Firestopping, and in 

accordance with the best practice recommendations of the Port’s insurance underwriter, 
FM Global. 

H. On-Grade Floor Sleeves:  Same as for below-grade exterior wall sleeves, except caulked from 
inside. 

I. Sleeves Through Roof:  Extend 8 inches above roof. 
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J. Sleeves specified or indicated at fire/smoke damper penetrations shall take precedence over this 
article. 

3.5 FIRESTOPPING 

A. Comply with the requirements of Section 078400, Firestopping. 

B. Provide fire-rated assemblies at all penetrations of 1 hour or more. 

3.6 CLEANING 

A. Clean HVAC equipment, piping and ductwork of stampings and markings (except those 
required by codes), iron cuttings, and other refuse. 

B. Clean scratched or marred painted surfaces of rust or other foreign matter and paint with 
matching color industrial enamel, except as otherwise noted. 

3.7 EQUIPMENT PROTECTION 

A. Keep HVAC pipe, ductwork and conduit openings closed by means of plugs or caps to prevent 
the entrance of foreign matter.  Protect HVAC piping, conduit, ductwork, and equipment 
against dirty water, chemical, or mechanical damage both before and after installation.  Restore 
damaged or contaminated piping, conduit, and equipment to original conditions or replace at no 
added cost to the contract. 

B. Protect bright finished shafts, bearing housings, and similar items until in service.  No rust will 
be permitted. 

C. Cover or otherwise suitably protect equipment and materials stored on the job site. 

D. Provide filters at all openings in operating systems on return or exhaust ductwork. 

3.8 ACCESSIBILITY 

A. Conveniently locate variable and constant volume boxes, control panels, hardware and devices, 
valves, thermometers, gauges, and other equipment or specialties requiring frequent reading, 
adjustments, inspection, repairs, or removal and replacement. 

B. Install thermometers and gauges to be easily read from floors, platforms, and walkways. 

C. Provide 36 inches clear access space on each side of variable and constant volume terminal 
units containing control valves, actuators, electrical disconnect, and DDC controls.  Coordinate 
with other trades the locating of light fixtures, fire sprinkler piping, as well as other equipment, 
piping, and conduit to avoid obstructing access to serviceable components of terminal units.  
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Provide access panels in linear metal, wood slat, gypsum board, or other hard ceilings to permit 
convenient access to terminal units. 

D. Provide access panels in linear metal, wood slat, gypsum board, or other hard ceilings and walls 
to permit convenient access to fire/smoke dampers, and isolation, emergency shut-off, and other 
valves. 

3.9 FLOOR, WALL AND CEILING PLATES 

A. Install plates on HVAC piping and ductwork passing through finished walls, floors, ceilings, 
partitions and plaster furrings.  Plates shall completely cover opening around pipe and duct. 

B. Secure wall and ceiling plates to pipe, insulation, or structure. 

C. Plates shall not penetrate insulation vapor barriers. 

D. Plates are not required in mechanical rooms or unfinished spaces. 

3.10 ELECTRICAL EQUIPMENT 

A. No piping, ducts, leak protection apparatus, or other equipment foreign to the electrical 
installation shall be located in the dedicated electrical space around electrical equipment. 

B. The area above the dedicated electrical space shall be permitted to contain foreign systems, 
provided protection is installed to avoid damage to the electrical equipment from condensation, 
leaks, or breaks in such foreign systems. 

C. Unions in mechanical piping shall not be installed in dedicated electrical or IT spaces, or above 
or below ceilings. 

D. Low point drains in mechanical piping shall not be installed in dedicated electrical or IT spaces, 
or above or below ceilings.  If this cannot be avoided, the low point drain connection shall be 
extended ourside of the electrical or IT space. 

E. Outdoor electrical equipment shall be protected from accidental spillage or leakage from piping 
systems. 

3.11 EQUIPMENT CONNECTIONS 

A. Make final connections to equipment in accordance with manufacturer’s instructions, shop 
drawings, and as indicated. 

B. Piping: 
1. Connections shall include heating hot water, chilled water, steam supply, steam vent and 

condensate. 
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2. Provide easily accessible unions and gate valves in all piping at equipment,  steam drip 
trap assemblies, and any other fittings required for complete installation. 

3. Piping connections shall be independently supported to prevent undue strain on 
equipment. 

3.12 PAINTING (By G.C.) 

A. Comply with the requirements of Section 099100, Painting. 

B. Where exposed in Finished Areas. 
1. Insulation jacketing. 
2. Hangers, Uninsulated Piping, Miscellaneous Iron Work, Structural Steel Stands, 

Uninsulated Tanks, Equipment Bases:  Paint one coat of black enamel. 
3. Steel Valve Bodies and Bonnets:  Paint one coat of black enamel. 
4. Brass Valve Bodies:  Not painted. 
5. Equipment Without Factory Finish:  Paint one coat of grey machinery enamel.  Do not 

paint nameplates. 
6. Grilles, Diffusers, Registers:  Paint sheet metal and visible ductwork behind grilles, 

diffusers and registers flat black. 
7. Galvanized Ductwork. 

C. Concealed Spaces (above ceilings, not visible): 
1. Insulation:  Not painted. 
2. Hangers, Uninsulated Piping, Miscellaneous Iron Work, Valve Bodies and Bonnets:  Not 

painted. 
3. Inside of plenums where visible through grilles/diffusers: flat black. 

D. Exterior Black Steel:  Wire brush and apply two coats of rust-inhibiting primer and one coat of 
grey exterior machinery enamel. 

3.13 ADJUSTING AND CLEANING 

A. Before operating equipment or systems, make thorough check to determine that systems have 
been flushed and cleaned as required and equipment has been properly installed, lubricated, and 
serviced.  Check factory instructions to see that installations have been made properly and that 
recommended lubricants have been used. 

B. Use particular care in lubricating bearings to avoid blowing out seals from over-lubrication.  
Check equipment for damage that may have occurred during shipment, after delivery, or during 
installation.  Repair damaged equipment as approved or replace with new equipment. 
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3.14 COMMISSIONING 

A. Complete all phases of work so the system, equipment, and components can be checked out, 
started, calibrated, operationally tested, adjusted, balanced, functionally tested, and otherwise 
commissioned.  Complete systems, including all subsystems, so they are fully functional. 

B. Perform General Commissioning of all systems to ensure correct working operation. 
1. Unless specified otherwise in the technical sections, provide factory startup services for 

the following items of equipment: 
a. Air handling equipment. 
b. Heating equipment. 
c. Cooling equipment. 
d. Special purpose equipment. 
e. Exhaust equipment. 
f. Control dampers. 

C. Participation in Commissioning: 
1. Provide skilled technicians to checkout, startup, calibrate, and test systems, equipment, 

and components. 

D. Resolution of Deficiencies: 
1. Corrective work shall be completed to permit timely completion of the commissioning 

process.  Experimentation to render system performance will be permitted. 

END OF SECTION 23 05 00 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 

 
A. This Section includes testing, adjusting, and balancing HVAC systems to produce design 

objectives, including the following: 
 

1. Balancing air flow within distribution systems, including submains, branches, and terminals, to 
indicated quantities according to specified tolerances. 

2. Adjusting total HVAC systems to provide indicated quantities. 
3. Verifying that temperature controls are functioning properly. 
4. Verifying that equipment sound levels and acoustic control devices are functioning properly. 
5. Reporting results of the activities and procedures specified in this Section.  

B. Related Sections include the following: 

1. Testing and adjusting requirements unique to particular systems and equipment are included in 
the Sections that specify those systems and equipment. 

2. Field quality-control testing to verify that workmanship quality for system and equipment 
installation is specified in system and equipment Sections. 

 
 
1.3 SUBMITTALS 

 
A. Quality-Assurance Submittals: Within 30 days from the Contractor's Notice to Proceed, submit 2 

copies of evidence that the testing, adjusting, and balancing Agent and this Project's testing, adjusting, 
and balancing team members meet the qualifications specified in the "Quality Assurance" Article 
below. 

 
B. Sample Report Forms: Submit 2 sets of sample testing, adjusting, and balancing report forms. 

 
 
1.4 QUALITY ASSURANCE 

 
A. Agent Qualifications: Engage a testing, adjusting, and balancing agent certified by either AABC 

or NEBB. 
 

B. Certification of Testing, Adjusting, and Balancing Reports: Certify the testing, adjusting, and 
balancing field data reports. This certification includes the following: 
 
 
 
1. Review field data reports to validate accuracy of data and to prepare certified 

testing, adjusting, and balancing reports. 
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2. Certify  that  the  testing,  adjusting,  and  balancing  team  complied  with  the approved 
testing, adjusting, and balancing plan and the procedures specified and referenced in this 
Specification. 

 
C. Testing,  Adjusting,  and  Balancing  Reports:  Use  testing,  adjusting,  and  balancing 

Agent's standard forms approved by the Engineer. 
 

D. Instrumentation Type, Quantity, and Accuracy: As described in NEBB's "Procedural Standards for 
Testing, Adjusting, and Balancing of Environmental Systems," Section II, "Required Instrumentation 
for NEBB Certification." 

 
 
1.5 COORDINATION 

 
A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, 

HVAC controls installers, and other mechanics to operate HVAC systems and equipment to support 
and assist testing, adjusting, and balancing activities. 

 
B. Notice: Provide 7 days' advance notice for each test.  Include scheduled test dates and times. 

 
C. Perform testing, adjusting, and balancing after leakage and pressure tests on air and water 

distribution systems have been satisfactorily completed. 
 
 
PART 2 - PRODUCTS (Not Applicable) PART 3 

- EXECUTION 

3.1 EXAMINATION 
 

A. Examine Contract Documents to become familiar with project requirements and to discover 
conditions in systems' designs that may preclude proper testing, adjusting, and balancing of 
systems and equipment. 

 
1. Contract Documents are defined in the General and Supplementary Conditions of the 

Contract. 
2. Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flow-control 

devices, balancing valves and fittings, and manual volume dampers, are required by the 
Contract Documents.  Verify that quantities and locations of these balancing devices are 
accessible and appropriate for effective balancing and for efficient system and equipment 
operation. 

 
B. Examine approved submittal data of HVAC systems and equipment. 
 
 
 
C. Examine Architect's and Engineer's design data, including HVAC system descriptions, statements of 

design assumptions for environmental conditions and systems' output and statements of 
philosophies and assumptions about HVAC system and equipment controls. 
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D. Examine system and equipment installations to verify that they are complete and that testing, 

cleaning, adjusting, and commissioning specified in individual Specification Sections have been 
performed. 

 
E. Examine HVAC system and equipment installations to verify that indicated balancing devices, such 

as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and 
manual volume dampers, are properly installed, and their locations are accessible and appropriate for 
effective balancing and for efficient system and equipment operation. 

 
F. Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing. 

 
G. Examine air-handling equipment to ensure clean filters have been installed, bearings are greased, 

belts are aligned and tight, and equipment with functioning controls is ready for operation. 
 

H. Examine equipment for installation and for properly operating safety interlocks and controls. 
 

I. Examine automatic temperature system components to verify the following: 
 

1. Dampers, valves, and other controlled devices operate by the intended controller. 
2. Dampers and valves are in the position indicated by the controller. 
3. Integrity of valves and dampers for free and full operation and for tightness of fully closed 

and fully open positions 
4. Thermostats are located to avoid adverse effects of sunlight, drafts, and cold walls. 
5. Sensors are located to sense only the intended conditions. 
6. Sequence  of  operation  for  control  modes  is  according  to  the  Contract 

Documents. 
7. Controller set points are set at design values.   Observe and record system reactions to 

changes in conditions.   Record default set points if different from design values. 
8. Interlocked systems are operating. 
9. Changeover from heating to cooling mode occurs according to design values. 

 
J. Report deficiencies discovered before and during performance of testing, adjusting, and balancing 

procedures. 
 
 

3.2 PREPARATION 
 

A. Prepare a testing, adjusting, and balancing plan that includes strategies and step-by- step procedures. 
 
 

B. Complete system readiness checks and prepare system readiness reports.  Verify the following: 
 

1. Permanent electrical power wiring is complete. 
2. Automatic temperature-control systems are operational. 
3. Equipment and duct access doors are securely closed. 
4. Balance and fire dampers are open. 
5. Isolating and balancing valves are open and control valves are operational. 
6. Ceilings are installed in critical areas where air-pattern adjustments are required and access to 

balancing devices is provided. 
7. Windows and doors can be closed so design conditions for system operations can be met. 
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3.3 GENERAL TESTING AND BALANCING PROCEDURES 

 
A. Perform testing and balancing procedures on each system according to the procedures contained in 

SMACNA's "HVAC Systems--Testing, Adjusting, and Balancing" and this Section. 
 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum 
extent necessary to allow adequate performance of procedures.  After testing and balancing, close 
probe holes and patch insulation with new materials identical to those removed. Restore vapor barrier 
and finish according to the insulation Specifications for this Project. 

 
C. Mark equipment settings with paint or other suitable, permanent identification material, including 

damper-control positions, valve indicators, fan-speed-control levers, and similar controls and devices, 
to show final settings. 

 
 

3.4 FUNDAMENTAL AIR SYSTEMS' BALANCING PROCEDURES 
 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended 
testing procedures.   Crosscheck the summation of required outlet volumes with required fan 
volumes. 

 
B. Determine the  best  locations in  main  and  branch ducts for  accurate duct  airflow 

measurements. 
 

C. Check the airflow patterns from the outside-air louvers and dampers and the return- and exhaust-
air dampers, through the supply-fan discharge and mixing dampers. 

 
D. Check dampers for proper position to achieve desired airflow path.  

E. Check for airflow blockages. 

F. Check condensate drains for proper connections and functioning.  

G. Check for proper sealing of air-handling unit components. 

 
3.5 CONSTANT-VOLUME AIR SYSTEMS' BALANCING PROCEDURES 

 

A. Adjust fans to deliver total design airflows within the maximum allowable rpm listed by the fan 
manufacturer. 

 
1. Measure fan static pressures to determine actual static pressure as follows: 

a. Measure  outlet  static  pressure  as  far  downstream  from  the  fan  as practicable 
and upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible connection. 
 

2. Compare design data with installed conditions to determine variations in design static 
pressures versus actual static pressures.  Compare actual system effect factors with 
calculated system effect factors to identify where variations occur. Recommend corrective 
action to align design and actual conditions. 
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3. Do not make fan-speed adjustments that result in motor overload.   Consult equipment 
manufacturers about fan-speed safety factors.   Modulate dampers and measure fan-motor 
amperage to ensure no overload will occur.   Measure amperage in full cooling, full heating, 
and economizer modes to determine the maximum required brake horsepower. 

 
B. Adjust volume dampers for main duct, and major branch ducts to design airflows within specified 

tolerances. 
 

1. Measure static pressure at a point downstream from the balancing damper and adjust volume 
dampers until the proper static pressure is achieved. 
a. Where  sufficient  space  in  branch  ducts  is  unavailable  for  Pitot-tube traverse 

measurements, measure airflow at terminal outlets and inlets and calculate the total 
airflow for that zone. 

 
2. Re-measure each branch duct after all have been adjusted.  Continue to adjust branch ducts to 

design airflows within specified tolerances. 
 

C. Measure terminal outlets and inlets without making adjustments. 
 

1. Measure terminal outlets using a direct-reading hood or the outlet manufacturer's written 
instructions and calculating factors. 

 
D. Adjust terminal outlets and inlets for each space to design airflows within specified tolerances of 

design values.   Make adjustments using volume dampers rather than extractors and the dampers at 
the air terminals. 

 
1. Adjust each outlet in the same room or space to within specified tolerances of design 

quantities without generating noise levels above the limitations prescribed by the Contract 
Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 
 
3.6 TEMPERATURE TESTING 

 
A. During testing, adjusting, and balancing, report need for adjustment in temperature regulation 

within the automatic temperature-control system. 
 
 
3.7 TEMPERATURE-CONTROL VERIFICATION 

 
A. Verify free travel and proper operation of control devices such as damper and valve operators. 

 

B. Confirm interaction of interlock and lockout systems.  
 

C. 
 

Record voltages of power supply and controller output. 
operates on a grounded or non-grounded power supply. 

 

Determine if  the system 

 
 
 
 
 
 
3.8 VIBRATION & SOUND TESTING 
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A. Provide technicians, instrumentation, tools, and equipment to test performance of vibration isolation 
and acoustic controls. 

 1. Measure sound levels throughout first floor (20’x20’ grid max.) and at all diffusers and grilles. 
 

 
3.9 PROCEDURES FOR SOUND LEVEL MEASUREMENTS 

A.  Close windows and doors to the space. 
 
B.  Perform measurements when the space is not occupied, or when the occupant noise levels from other 

spaces in the building and outside are at a minimum, or do not affect sound readings. 
 
C.  Clear the space of temporary sound sources so unrelated disturbances will not be measured. 
 Turn off all sound sources (personal computers, printers, fax machines, etc) in the space that 
 may affect sound readings. 
 
D.  Position testing personnel during measurements to achieve a direct line-of-sight between the 
 sound source and the sound-level meter. 
 
E.  Take sound measurements at a height approximately 48 inches above the floor and at least 36 
 inches from a wall, column, or any other large surface capable of altering the measurements. 
 
F.  Take sound measurements in dB (linear or flat), with the slow time constant, in the octave 
 bands from 31.5 to 8000 Hz. 
 
G.  Take sound measurements with the HVAC systems off to establish the background levels and 
 take sound measurements with the HVAC systems operating. Calculate the difference 
 between measurements. Apply a correction factor depending on the difference and adjust 
 measurements. 
 
H.  Perform sound testing in all occupied space horizontally and vertically adjacent to all 
 mechanical equipment rooms and all mechanical chases. 
 
I.  Perform sound testing at locations on the first floor and mezzanine levels. For each level tested, 

measurement locations should be on a 15ft x 15ft grid. 
  
J.  Sound Measurement Reports: Record sound measurements on appropriate test forms, 
 indicating the decibel levels measured in for both “background” and “HVAC system operating” 
 readings. Record each tested location on a separate NC or RC chart. Record the following on 
 the forms. 

 1. Date and time of test. 
 2. Equipment operational parameters – speed / frequency at time of measurements. 
 3. Indoor measurements - space location within building including floor level and room / 
 space number. 
 4. Indicate where measurements meet or exceed design criteria  

 
 
3.10 TOLERANCES 

 
A. Set HVAC system airflow and water flow rates within the following tolerances: 

 
1. Supply, Return, and Exhaust Fans: Plus 5 to plus 10 percent. 
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2. Air Outlets and Inlets: 0 to minus 10 percent. 
 

B. Adjust HVAC system to achieve sound within the following limits: 
 1. Supply, Return grilles: NC-25. 
 2. Duct break-out within 10ft: NC-30.  

 
3.11 REPORTING 

 
A. Initial Construction-Phase Report: Based on examination of the Contract Documents as specified 

in "Examination" Article above, prepare a report on the adequacy of design for systems' 
balancing  devices.  Recommend changes and additions  to systems' balancing devices to facilitate 
proper performance measuring and balancing. 

 
B. The final report shall be in accordance with the requirements of the current edition of the NEBB 

Procedural Standards for Measurement of Sound and Vibration. 
 

 
 
3.12 FINAL REPORT 

 
A. General:   Typewritten, or computer printout in letter-quality font, on standard bond paper, in 3-

ring binder, tabulated and divided into sections by tested and balanced systems. 
 

B. Include a certification sheet in front of binder signed and sealed by the certified testing and balancing 
engineer. 

 
1. Include  a  list  of  the  instruments  used  for  procedures,  along  with  proof  of calibration. 

 
C. Final Report Contents: In addition to the certified field report data, include the following: 
 

1. Fan curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. Other  information  relative  to  equipment  performance,  but  do  not  include approved 

Shop Drawings and Product Data. 
 

D. General Report Data: In addition to the form titles and entries, include the following data in the 
final report, as applicable: 

 
1. Title page. 
2. Name and address of testing, adjusting, and balancing Agent. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of testing, adjusting, and balancing Agent who certifies the report. 
10. Summary of contents, including the following: 

 
a. Design versus final performance. 
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b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 
 

11. Nomenclature sheets for each item of equipment. 
12. Data for terminal units, including manufacturer, type size, and fittings. 
13. Notes to explain why certain final data in the body of reports vary from design values. 

 
 

14. Test conditions for fans and pump performance forms, including the following: 
 

a. Settings for outside-, return-, and exhaust-air dampers. b.
 Conditions of filters. 
c. Fan drive settings, including settings and percentage of maximum 

pitch diameter. 
d. Other system operating conditions that affect performance. 

 
E. Gas-Fired Heat Apparatus Test Reports: In addition to  the manufacturer's factory startup 

equipment reports, include the following: 
 
1. Unit Data: Include the following: 

 
a. System identification.  
b. Location. 
c. Make and type. 
d. Model number and unit size.  
e. Manufacturer's serial number.  
f. Fuel type in input data. 
g. Output capacity in Btuh.  
h. Ignition type. 
i. Burner-control types. 
j. Motor horsepower and rpm. 
k. Motor volts, phase, and hertz. 
l. Motor full-load amperage and service factor.  
m. Sheave make, size in inches, and bore. 
n. Sheave dimensions, center-to-center and amount of adjustments in inches. 

 
2. Test Data: Include design and actual values for the following: 

 
a. Total airflow rate in cfm. 
b. Entering-air temperature in deg F.  
c. Leaving-air temperature in deg F. 
d. Air temperature differential in deg F. 
e.   Entering-air static pressure in inches wg.  
f.       Leaving-air static pressure in inches wg.  
g.      Motor amperage for each phase. 

 
 

END OF SECTION 23 05 93 
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SECTION 23 31 00 - METAL DUCTS 
 
 
PART 1 - GENERAL 

 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 
 
 
1.2 SUMMARY 

 
A. This Section includes rectangular and round metal ducts and plenums for heating, 

ventilating, air-conditioning systems and kitchen exhaust from type 1 hoods in pressure 
classes from minus 2- to plus 4- inch wg. 

 
B. Related Sections include the following: 
 

1. Division 23 Section "Diffusers, Registers, and Grilles." 
 
 
1.3 DEFINITIONS 

 
A. Thermal Conductivity and Apparent Thermal Conductivity (k-Value): As defined in ASTM 

C 168.  In this Section, these values are the result of the formula Btu x in./h x sq. ft. x deg F 
or W/m x K at the temperature differences specified.   Values are expressed as Btu or W. 

 
1. Example: Apparent Thermal Conductivity (k-Value): 0.26 or 0.037. 

 
 
1.4 SYSTEM DESCRIPTION 

 
A. Duct system design, as indicated, has been used to select and size air-moving and - 

distribution equipment and other components of air system.  Changes to layout or configuration 
of duct system must be specifically approved in writing by Architect. Accompany requests for 
layout modifications with calculations showing that proposed layout will provide original design 
results without increasing system total pressure. 

 
 
1.5 SUBMITTALS 

 
A. Shop Drawings: Show details of the following: 
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1. Fabrication, assembly, and installation, including  plans,  elevations,  sections, 

components, and attachments to other work. 
2. Duct layout indicating pressure classifications and sizes on plans. 
3. Fittings. 
4. Seam and joint construction. 
5. Penetrations through fire-rated and other partitions. 

 
B. Coordination Drawings:  Reflected ceiling plans  drawn  to  scale  and  coordinating 

penetrations and ceiling-mounted items. Show the following: 
 

1. Ceiling- and wall-mounted access doors and panels required to provide access to 
dampers and other operating devices. 

2. Coordination with ceiling-mounted items,  including  lighting  fixtures,  diffusers, grilles, 
speakers, sprinkler heads, access panels, and special moldings. 

 
C. Record Drawings: Indicate actual routing, fitting details, reinforcement, support, and installed 

accessories and devices. 
 
 
1.6 QUALITY ASSURANCE 

 
A. Welding Standards: Qualify welding procedures and welding personnel to perform welding 

processes for this Project according to AWS D1.1, "Structural Welding Code-- Steel," for 
hangers and supports; AWS D1.2, "Structural Welding Code--Aluminum," for aluminum 
supporting members; and AWS D9.1, "Sheet Metal Welding Code," for duct joint and seam 
welding. 

 
B. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," 

unless otherwise indicated. 
 

C. Comply  with  NFPA 90B,  "Installation  of  Warm  Air  Heating  and  Air  Conditioning 
Systems," unless otherwise indicated. 

 
 
1.7 DELIVERY, STORAGE, AND HANDLING 

 
A. Deliver sealant and firestopping materials to site in original unopened containers or bundles 

with labels indicating manufacturer, product name and designation, color, expiration period for 
use, pot life, curing time, and mixing instructions for multicomponent materials. 

 
B. Store  and  handle  sealant  and  firestopping  materials  according  to  manufacturer's written 

recommendations. 
 

C. Deliver and store stainless-steel sheets with mill-applied adhesive protective paper 
maintained through fabrication and installation. 
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PART 2 - PRODUCTS 

 
2.1 SHEET METAL MATERIALS 

 
A. Galvanized,  Sheet  Steel:  Lock-forming  quality;  ASTM A 653/A 653M,  G90  coating 

designation; mill-phosphatized finish for surfaces of ducts exposed to view. 
 

B. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for 36-inch length or less; 3/8- inch 
minimum diameter for lengths longer than 36 inches. 

 
 

2.2 SEALANT MATERIALS 
 

A. Joint and Seam Sealants, General:  The term "sealant" is not limited to materials of adhesive 
or mastic nature but includes tapes and combinations of open-weave fabric strips and mastics. 

 
1. Joint and Seam Sealant: One-part, nonsag, solvent-release-curing, polymerized butyl 

sealant, formulated with a minimum of 75 percent solids. 
2. Flanged Joint Mastics: One-part, acid-curing, silicone, elastomeric joint sealants, 

complying with ASTM C 920, Type S, Grade NS, Class 25, Use O. 
 
 
2.2  LISTED DUCTWORK FOR REMOVAL OF GREASE AND SMOKE LADEN VAPORS 

 
A. The grease duct shall be insulated double-wall factory built type for use with Type I kitchen hoods, 

as described in NFPA-96 for the transportation of air and grease-laden vapors from commercial 
cooking operation. 

B. Product Description: 
1. Metal-Fab Series 2G Grease Duct. 
2. Factory prefabricated, double wall type, listed for venting of grease laden air from Type I 

kitchen hoods requiring grease duct as described in NFPA 96. 
3. Rated for continuous operation at 500° F and intermittent operation at 2000° F. 
4. All components of the grease duct system shall be provided by the manufacturer to ensure 

the system meets the requirements of the listing including duct supports, guides, fittings, 
cleanouts, and expansion joints required to install the duct.  

5. Grease duct shall be listed by UL with the associated listed reports: 
i. UL 1978 (File MH8251) - Grease Ducts for Restaurant Cooking Appliances. 

ii. UL103HT (MH8251) - Standard for factory built chimneys and building heating 
appliances. 

iii. UL2221 (File R 15388) – Condition B – evaluated as an alternative to a 2 hour site-
built and chased installation, with 3 inches minimum clearance to a fully enclosed 
combustible construction. 

6. The duct sections shall be constructed of an inner wall and an outer wall with 2” of ceramic 
fiber insulation between the walls.   

i. The inner wall shall be constructed of 304, 316 or 430 stainless steel.  
1. 6 through 36 inch diameter materials: 0.035 inch thick inner wall.  
2. 38 through 48 inch diameter materials: 0.048 inch thick inner wall.   

ii. The outer wall shall be constructed of aluminized steel, 304 or 316 stainless steel. 
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1. 6 thru 22 diameter inch materials: 0.024 inch thick outer wall.  
2. 24 thru 48 inch diameter materials: 0.034 thick outer wall.  

iii. The duct shall include a 2" thickness of body soluble ceramic fiber insulation 
between the inner and outer walls.  

7. The duct wall assembly is Tested and Listed to 1 inch clearance to combustibles for 6 inch to 
18 inch diameters, 2 inches clearance to combustibles for 20 to 32 inch diameters, 3 inches 
clearance to combustibles for 34 to 42 inch diameters, 4 inches clearance to combustibles for 
44 to 48 inch diameters. 

 
 
 

2.3 HANGERS AND SUPPORTS 
 

A. Hanger Materials: Galvanized, sheet steel or round, threaded steel rod. 
 

1. Straps  and  Rod  Sizes:  Comply  with  SMACNA's  "HVAC  Duct  Construction 
Standards--Metal and Flexible" for sheet steel width and thickness and for steel rod 
diameters. 

 
B. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; 

compatible with duct materials. 
 

C. Trapeze and Riser Supports: Steel shapes complying with ASTM A 36/A 36M. 
 

1. Supports for Galvanized-Steel Ducts: Galvanized steel shapes and plates. 
2. Supports for Stainless-Steel Ducts: Stainless-steel support materials. 

 
 

2.4 RECTANGULAR DUCT FABRICATION 
 

A. General:  Fabricate ducts, elbows, transitions, offsets, branch connections, and other 
construction with galvanized, sheet steel, according to SMACNA's "HVAC Duct Construction 
Standards--Metal and Flexible."   Comply with requirements for metal thickness, reinforcing 
types and intervals, tie-rod applications, and joint types and intervals. 

 
1. Lengths: Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity 

class required for pressure classification. 
2. Materials:   Free from visual imperfections such as pitting, seam marks, roller marks, 

stains, and discolorations. 



Liberty Seneca Renovations         SECTION 23 31 00 –  
METAL DUCTS 

 
 

 

  
Liberty Seneca Renovations                           METAL DUCTS                                                  23 31 00 - 5 

 

 

 
B. Fabricate range hood exhaust ducts with 20 ga., 316 stainless-steel sheet.  Weld and flange 

seams and joints. Comply with NFPA 96. 
 

C. Static-Pressure Classifications:   Unless otherwise indicated, construct ducts to the 
following: 

 
1. Supply Ducts: 2-inch wg. 
2. Return Ducts: 2-inch wg, negative pressure. 
3. Exhaust Ducts: 2-inch wg, negative pressure. 

 
D. Cross Breaking or Cross Beading: Cross break or cross bead duct sides 19 inches and larger and 

0.0359 inch thick or less, with more than 10 sq. ft. of unbraced panel area, unless ducts are 
lined. 

 
 

2.5 ROUND DUCT FABRICATION 
 

A. General: Diameter as applied to flat-oval ducts in this Article is the diameter of the size of round 
duct that has a circumference equal to perimeter of a given size of flat-oval duct. 

 
B. Round Ducts: Fabricate supply ducts of galvanized steel according to SMACNA's 

"HVAC Duct Construction Standards--Metal and Flexible." 
 
 

2.6 ROUND SUPPLY AND EXHAUST FITTING FABRICATION 
 

A. 90-Degree Tees and Laterals and Conical Tees: Fabricate to comply with SMACNA's "HVAC 
Duct Construction Standards--Metal and Flexible," with metal thicknesses specified for 
longitudinal seam straight duct. 

 
B. Diverging-Flow Fittings: Fabricate with a reduced entrance to branch taps with no excess 

material projecting from body onto branch tap entrance. 
 

C. Elbows: Fabricate in die-formed, gored, pleated, or mitered construction.   Fabricate bend 
radius of die-formed, gored, and pleated elbows one and one-half times elbow diameter. Unless 
elbow construction type is indicated, fabricate elbows as follows: 

 
1. Mitered-Elbow Radius and Number of Pieces: Welded construction complying with  

SMACNA's  "HVAC  Duct  Construction  Standards--Metal  and  Flexible," unless 
otherwise indicated. 

 
 

PART 3 - EXECUTION 
 
 

3.1 DUCT INSTALLATION, GENERAL 
 

A. Drawings indicate general arrangement of ducts, fittings, and accessories. 
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B. Construct and install each duct system for the specific duct pressure classification indicated. 

 
C. Install round ducts in lengths not less than 12 feet, unless interrupted by fittings. D. Install 

ducts with fewest possible joints. 

E. Install fabricated fittings for changes in directions, changes in size and shape, and connections. 
 

F. Install couplings tight to duct wall surface with a minimum of projections into duct. 
 

G. Install ducts,  unless  otherwise  indicated,  vertically  and  horizontally,  parallel  and perpendicular 
to building lines; avoid diagonal runs. 

 
H. Install ducts close to walls, overhead construction, columns, and other structural and permanent 

enclosure elements of building. 
 

I. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 
 

J. Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting layouts, and 
similar finished work. 

 
K. Electrical Equipment Spaces: Route ductwork to avoid passing through transformer vaults and 

electrical equipment spaces and enclosures. 
 

L. Non-Fire-Rated Partition Penetrations: Where ducts pass through interior partitions and exterior walls, 
and are exposed to view, conceal space between construction opening and duct or duct insulation 
with sheet metal flanges of same metal thickness as duct. Overlap opening on four sides by at least 1-
1/2 inches. 

 
 

3.2 SEAM AND JOINT SEALING 
 

A. General: Seal duct seams and joints according to the duct pressure class indicated and as described in 
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible." 

 
B. Pressure Classification Less Than 2-Inch wg: Transverse joints. C. Seal 

externally insulated ducts before insulation installation. 

3.3  CONSTRUCTION OF FACTORY BUILT GREASE DUCT 
 
A. Inner pipe joints shall be held together by means of formed vee bands and sealed with P080 Grease Duct 

Sealant. 
 
B. Connection to the hood will be made with a round hood collar or a square-to-round transition. 

 
C. Curb mounted fans will incorporate a fan adapter plate. 
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D. All construction and supporting of the kitchen ventilation system will be in accordance with Metal-Fab, 
Inc. installation instructions. 
 

E. Store grease duct sections inside or covered adequately to protect from weather or accidental damage 
 

 
3.4 HANGING AND SUPPORTING 

 
A. Install rigid round, rectangular, and flat-oval metal duct with support systems indicated in 

SMACNA's "HVAC Duct Construction Standards--Metal and Flexible." 
 

B. Support horizontal ducts within 24 inches of each elbow and within 48 inches of each branch 
intersection. 

 
3.4 CONNECTIONS 

 
A. Connect equipment with flexible connectors. 

 
B. For branch, outlet and inlet, and terminal unit connections, comply with SMACNA's 

"HVAC Duct Construction Standards--Metal and Flexible." 
 
 

3.5 FIELD QUALITY CONTROL 
 

A. Disassemble, reassemble, and seal segments of systems as required to accommodate leakage testing 
and as required for compliance with test requirements. 

 
B. Conduct tests, in presence of Owner’s representative, at static pressures equal to maximum  

design  pressure  of   system  or   section  being   tested.      If   pressure classifications are not 
indicated, test entire system at maximum system design pressure. Do not pressurize systems 
above maximum design operating pressure. Give seven days' advance notice for testing. 

 
C. Determine leakage from entire system or section of system by relating leakage to surface area of 

test section. 
 

D. Maximum Allowable Leakage: Comply with requirements for Leakage Classification 3 for  round  
and  flat-oval  ducts,  Leakage  Classification  12  for  rectangular  ducts  in pressure classifications 
less than and equal to 2-inch wg (both positive and negative pressures), and Leakage Classification 6 
for pressure classifications from 2- to 10-inch wg. 

 
E. Remake leaking joints and retest until leakage is less than maximum allowable. 

 
F. Leakage Test: Perform tests according to SMACNA's "HVAC Air Duct Leakage Test 
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Manual." 
 
 

3.6 ADJUSTING 
 

A. Adjust volume-control dampers in ducts, outlets, and inlets to achieve design airflow. 
 

B. Refer to Division 23 Section "Testing, Adjusting, and Balancing" for detailed procedures. 
 
 

3.7 CLEANING 
 

A. After completing system installation, including outlet fittings and devices, inspect the system. 
Vacuum ducts before final acceptance to remove dust and debris. 

 
 
END OF SECTION 23 31 00 
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PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 
 
 
1.2 SUMMARY 

 
A. This Section includes the following: 

 
1. Backdraft dampers. 
2. Manual-volume dampers. 
3. Turning vanes. 
4. Duct-mounted access doors and panels. 
5. Flexible ducts. 
6. Flexible connectors. 
7. Duct accessory hardware. 

 
 
1.3 SUBMITTALS 

 
A. Product Data: For the following: 

 
1. Backdraft dampers. 
2. Manual-volume dampers. 
3. Fire dampers. 
4. Duct-mounted access doors and panels. 
5. Flexible ducts. 

 
B. Shop  Drawings:  Detail  equipment  assemblies  and  indicate  dimensions,  weights, loadings, 

required clearances, method of field assembly, components, location, and size of each field 
connection. Detail the following: 

 
1. Special fittings and manual- and automatic-volume-damper installations. 
2. Fire damper installations, including sleeves and duct-mounted access doors and panels. 

 
C. Product Certificates: Submit certified test data on dynamic insertion loss; self-noise power 

levels; and airflow performance data, static-pressure loss, dimensions, and weights. 
 
  

1.4 QUALITY ASSURANCE 
 

A. NFPA Compliance: Comply with the following NFPA standards: 
 

1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems." 
2. NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 
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1.5 EXTRA MATERIALS 

 
A. Furnish extra materials described below that match products installed, are packaged with 

protective covering for storage, and are identified with labels describing contents. 
 
 
PART 2 - PRODUCTS 
 
2.1 SHEET METAL MATERIALS 

 
A. Galvanized,  Sheet  Steel:  Lock-forming  quality;  ASTM A 653/A 653M,  G90  coating 

designation; mill-phosphatized finish for surfaces of ducts exposed to view. 
 
 
2.2 BACKDRAFT DAMPERS 

 
A. Description: Suitable for horizontal or vertical installations. 

 
B. Frame: 0.052-inch- thick, galvanized, sheet steel, with welded corners and mounting flange. 

 
C. Blades: 0.025-inch- thick, roll-formed aluminum. D.

 Blade Seals: Neoprene. 

E. Blade Axles: Galvanized steel. 
 

F. Return Spring: Adjustable tension. 
 
 
2.3 MANUAL-VOLUME DAMPERS 

 
A. General: Factory fabricated with required hardware and accessories.  Stiffen damper blades for 

stability.  Include locking device to hold single-blade dampers in a fixed position without 
vibration. Close duct penetrations for damper components to seal duct consistent with pressure 
class. 

 
1. Pressure Classifications of 3-Inch wg or Higher: End bearings or other seals for ducts 

with axles full length of damper blades and bearings at both ends of operating shaft. 
  

B. Low-Leakage Volume Dampers: Multiple- or single-blade, parallel- or opposed-blade design 
as indicated, low-leakage rating, with linkage outside airstream, and suitable for horizontal or 
vertical applications. 

 
C. Jackshaft:  1-inch-  diameter,  galvanized  steel  pipe  rotating  within  a  pipe-bearing 

assembly mounted on supports at each mullion and at each end of multiple-damper assemblies. 
 

1. Length  and  Number  of  Mountings:  Appropriate  to  connect  linkage  of  each damper 
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of a multiple-damper assembly. 
 

D. Damper Hardware: Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick 
zinc-plated steel, and a 3/4-inch hexagon locking nut.  Include center hole to suit damper 
operating-rod size. Include elevated platform for insulated duct mounting. 

 
 

2.4 TURNING VANES 
 

A. Fabricate to comply with SMACNA's "HVAC Duct Construction Standards--Metal and 
Flexible." 

 
B. Manufactured Turning Vanes: Fabricate of 1-1/2-inch- wide, curved blades set 3/4 inch o.c.; 

support with bars perpendicular to blades set 2 inches o.c.; and set into side strips suitable for 
mounting in ducts. 

 
C. Acoustic Turning Vanes:  Fabricate  of  airfoil-shaped  aluminum  extrusions  with 

perforated faces and fibrous-glass fill. 
 
 

2.5 DUCT-MOUNTED ACCESS DOORS AND PANELS 
 

A. General: Fabricate doors and panels airtight and suitable for duct pressure class. B.

 Frame: Galvanized, sheet steel, with bend-over tabs and foam gaskets. 

C. Door:  Double-wall,  galvanized,  sheet  metal  construction  with  insulation  fill  and 
thickness, and number of  hinges and locks as  indicated for  duct pressure class. Include 
vision panel where indicated.  Include 1-by-1-inch butt or piano hinge and cam latches. 

 
D. Seal around frame attachment to duct and door to frame with neoprene or foam rubber. E.

 Insulation: 1-inch- thick, fibrous-glass or polystyrene-foam board. 

 
2.6 FLEXIBLE CONNECTORS 

 
A. General:   Flame-retarded   or   noncombustible   fabrics,   coatings,   and   adhesives 

complying with UL 181, Class 1. 
 

 

B. Standard Metal-Edged Connectors: Factory fabricated with a strip of fabric 3-1/2 inches wide 
attached to two strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized, sheet steel or 
0.032-inch aluminum sheets. Select metal compatible with connected ducts. 

 
C. Conventional, Indoor System Flexible Connector Fabric: Glass fabric double coated with 

polychloroprene. 
 

1. Minimum Weight: 26 oz./sq. yd.. 
2. Tensile Strength: 480 lbf/inch in the warp, and 360 lbf/inch in the filling. 



Liberty Seneca Renovations                        SECTION 23 33 00 –  
DUCT ACCESSORIES 

 

 

  
  
Liberty Seneca Renovations                                      DUCT ACCESSORIES                                       23 33 00 - 4 

 

 

 
D. Conventional, Outdoor System Flexible Connector Fabric: Glass fabric double coated with a 

synthetic-rubber, weatherproof coating resistant to the sun's ultraviolet rays and ozone 
environment. 

 
1. Minimum Weight: 26 oz./sq. yd.. 
2. Tensile Strength: 530 lbf/inch in the warp, and 440 lbf/inch in the filling. 

 
 

2.7 FLEXIBLE DUCTS 
 

A. General: Comply with UL 181, Class 1. 
 

B. Flexible Ducts, Uninsulated: Spiral-wound steel spring with flameproof vinyl sheathing. C.

 Flexible Ducts, Uninsulated: Corrugated aluminum. 

D. Flexible Ducts, Insulated: Factory-fabricated, insulated, round duct, with an outer jacket 
enclosing 1-1/2-inch- thick, glass-fiber insulation around a continuous inner liner. 

 
1. Reinforcement: Steel-wire helix encapsulated in inner liner. 
2. Outer Jacket:  Glass-reinforced, silver  Mylar  with  a  continuous  hanging  tab, integral 

fibrous-glass tape, and nylon hanging cord. 
3. Outer Jacket: Polyethylene film. 
4. Inner Liner: Polyethylene film. 

 
E. Pressure Rating: 6-inch wg positive, 1/2-inch wg negative. 

 
 

2.8 ACCESSORY HARDWARE 
 

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and 
gasket.  Size to allow insertion of pitot tube and other testing instruments, and length to suit duct 
insulation thickness. 

 
B. Flexible Duct Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band 

with a worm-gear action, in sizes 3 to 18 inches to suit duct size. 
 

C. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 
and grease. 

 

 
PART 3 - EXECUTION 

 
3.1 INSTALLATION 

 
A. Install duct accessories according to applicable details shown in SMACNA's "HVAC Duct 

Construction  Standards--Metal  and  Flexible"  for  metal  ducts  and  NAIMA's "Fibrous Glass 
Duct Construction Standards" for fibrous-glass ducts. 
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B. Provide test holes at fan inlet and outlet and elsewhere as indicated. 

 
C. Install fire according to manufacturer's UL-approved written instructions. 

 
1. Install fusible links in fire dampers. 

 
D. Install duct access panels for access to both sides of duct coils.  Install duct access panels 

downstream from volume dampers, fire dampers, turning vanes, and equipment. 
 

1. Install duct access panels to allow access to interior of ducts for  cleaning, 
inspecting, adjusting, and maintaining accessories and terminal units. 

2. Install access panels on side of duct where adequate clearance is available. 
 

E. Label access doors. 
 
 

3.2 ADJUSTING 
 

A. Adjust duct accessories for proper settings. 
 

B. Adjust fire and smoke dampers for proper action. 
 

C. Final positioning of manual-volume dampers is specified in Division 23 Section 
"Testing, Adjusting, and Balancing." 

 
 

END OF SECTION 233300 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes semi-rigid and flexible duct, plenum; insulating cements; field-applied 
jackets; accessories and attachments; and sealing compounds. 

1.3 SUBMITTALS 

A. Product Data: Identify thermal conductivity, thickness, and jackets (both factory and field 
applied, if any), for each type of product indicated. 

1.4 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics: As determined by testing materials identical to those 
specified in this Section according to ASTM E 84, by a testing and inspecting agency 
acceptable to authorities having jurisdiction.  Factory label insulation and jacket materials and 
sealer and cement material containers with appropriate markings of applicable testing and 
inspecting agency. 

1. Insulation Installed Indoors: Flame-spread rating of 25 or less, and smoke-developed 
rating of 50 or less. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Ship insulation materials in containers marked by manufacturer with appropriate 
ASTM specification designation, type and grade, and maximum use temperature. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Mineral-Fiber Insulation: 
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a. CertainTeed. 
b. Knauf FiberGlass. 
c. Owens-Corning Fiberglas Corp. 

2.2 INSULATION MATERIALS 

A. Mineral-Fiber Blanket Thermal Insulation: Glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 553, Type II, without facing and with all-service jacket manufactured 
from kraft paper, reinforcing scrim, aluminum foil, and vinyl film. 

2.3 ACCESSORIES AND ATTACHMENTS 

A. Self-Adhesive Anchor Pins and Speed Washers: Galvanized steel plate, pin, and washer 
manufactured for attachment to duct and plenum with adhesive.  Pin length sufficient for 
insulation thickness indicated. 

2.4 VAPOR RETARDERS 

A. Mastics: Materials recommended by insulation material manufacturer that are compatible with 
insulation materials, jackets, and substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

3.3 GENERAL APPLICATION REQUIREMENTS 

A. Apply insulation materials, accessories, and finishes according to the manufacturer's written 
instructions; with smooth, straight, and even surfaces; and free of voids throughout the length 
of ducts and fittings. 
 

B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses 
required for each duct system. 
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C. Use accessories compatible with insulation materials and suitable for the service.  Use 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Keep insulation materials dry during application and finishing. 

E. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by the insulation material manufacturer. 

F. Apply insulation with the least number of joints practical. 

G. Apply insulation over fittings and specialties, with continuous thermal and vapor-retarder 
integrity, unless otherwise indicated. 

H. Hangers and Anchors: Where vapor retarder is indicated, seal penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-retarder mastic.  Apply insulation 
continuously through hangers and around anchor attachments. 

I. Insulation Terminations: For insulation application where vapor retarders are indicated, seal 
ends with a compound recommended by the insulation material manufacturer to maintain vapor 
retarder. 

J. Apply insulation with integral jackets as follows: 

1. Pull jacket tight and smooth. 
2. Joints and Seams: Cover with tape and vapor retarder as recommended by insulation 

material manufacturer to maintain vapor seal. 

K. Cut insulation according to manufacturer's written instructions to prevent compressing 
insulation to less than 75 percent of its nominal thickness. 

 

3.4 MINERAL-FIBER INSULATION APPLICATION 

A. Blanket Applications for Ducts and Plenums: Secure blanket insulation with adhesive and 
anchor pins and speed washers. 
1. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 

transitions. 
2. Install anchor pins and speed washers on sides and bottom of horizontal ducts and sides 

of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, along longitudinal 
centerline of duct.  Space 3 inches maximum from insulation end joints, and 16 
inches o.c. 

b. On duct sides with dimensions larger than 18 inches.  Space 16 inches o.c. each 
way, and 3 inches maximum from insulation joints.  Apply additional pins and 
clips to hold insulation tightly against surface at cross bracing. 

c. Anchor pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums. 
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d. Do not over-compress insulation during installation. 

3. Impale insulation over anchors and attach speed washers. 
4. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface.  Cover exposed pins and washers with tape matching insulation 
facing. 

5. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 
inches from one edge and one end of insulation segment.  Secure laps to adjacent 
insulation segment with 1/2-inch staples, 1 inch o.c., and cover with pressure-sensitive 
tape having same facing as insulation. 

6. Apply insulation on rectangular duct elbows and transitions with a full insulation 
segment for each surface.  Apply insulation on round and flat-oval duct elbows with 
individually mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond the insulation surface 
with 6-inch- wide strips of the same material used to insulate duct.  Secure on alternating 
sides of stiffener, hanger, and flange with anchor pins spaced 6 inches o.c. 

8. Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation 
indicated to receive vapor retarder. 

3.5 DUCT SYSTEM APPLICATIONS 

A. Materials and thicknesses for systems listed below are specified in schedules at the end of this 
Section. 

B. Insulate the following plenums and duct systems: 
 
1. HVAC supply, return, exhaust, and outside air ductwork. 
2. Apply lining to ductwork as indicated on drawings. 

C. Items Not Insulated: Unless otherwise indicated, do not apply insulation to the following 
systems, materials, and equipment: 
1. Spiral ductwork intended to be exposed within occupied space and/or indicated to be 

painted within Architectural specifications. 
2. Factory-insulated flexible ducts. 
3. Factory-insulated plenums, casings, terminal boxes, and filter boxes and sections. 
4. Flexible connectors. 
5. Vibration-control devices. 
6. Testing agency labels and stamps. 
7. Nameplates and data plates. 
8. Access panels and doors in air-distribution systems. 

3.6 DUCT AND PLENUM APPLICATION SCHEDULE 

A. Service: Indoor rectangular and round, supply, return and outside air ducts. 

1. Material: Mineral-fiber blanket. 
2. Thickness: 1-1/2 inch 
3. Number of Layers: One. 
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4. Field-Applied Jacket: concealed: Foil and paper, exposed PVC. 
5. Vapor Retarder Required: Yes. 

B. Service: Outdoor rectangular, supply and return air ducts. 

1. Lining: internally line first 10ft. with 1/2inch thick antimicrobial insulation. 
2. Outer surface: 2”thick rigid fiber board. 
3. Number of Layers: One each. 
4. Field-Applied finish: mastic coated canvas, painted to match building siding. 

 

END OF SECTION 23 34 00 
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SECTION 23 37 00 - DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 

A. This Section includes ceiling- and wall-mounted diffusers, registers, and grilles. B.

 Related Sections include the following: 
1. Division 23 Section "Testing, Adjusting, and Balancing" for balancing diffusers, 

registers, and grilles. 
 
 
1.3 DEFINITIONS 

 
A. Diffuser: Circular, square, or rectangular air distribution outlet, generally located in the ceiling  

and  comprised  of  deflecting  members  discharging  supply  air  in  various directions and 
planes and arranged to promote mixing of primary air with secondary room air. 

 
B. Grille: A louvered or perforated covering for an opening in an air passage, which can be 

located in a sidewall, ceiling, or floor. 
 

C. Register: A combination grille and damper assembly over an air opening. 
 
 
1.4 SUBMITTALS 

 
A. Product Data: For each model indicated, include the following: 

 
1. Data Sheet: For each type of air outlet and inlet, and accessory furnished; 

indicate construction, finish, and mounting details. 
2. Performance Data:  Include  throw  and  drop,  static-pressure drop,  and  noise ratings 

for each type of air outlet and inlet. 
3. Schedule of diffusers, registers, and grilles indicating drawing designation, room 

location, quantity, model number, size, and accessories furnished. 
 

B. Coordination Drawings: Reflected ceiling plans and wall elevations drawn to scale to show 
locations and coordination of diffusers, registers, and grilles with other items installed in 
ceilings and walls. 
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C. Samples for Initial Selection:  Manufacturer’s color charts showing the full range of colors 
available for diffusers, registers, and grilles with factory-applied color finishes. 

 
1.5 QUALITY ASSURANCE 

 
A. Product Options: Drawings and schedules indicate specific requirements of diffusers, registers, 

and grilles and are based on the specific requirements of the systems indicated.  Other 
manufacturers' products with equal performance characteristics may be considered. Refer to 
Division 1 Section "Substitutions." 

 
B. NFPA Compliance: Install diffusers, registers, and  grilles according to  NFPA 90A, 

"Standard for the Installation of Air-Conditioning and Ventilating Systems." 
 
 
PART 2 - PRODUCTS 

 
 
2.1 MANUFACTURED UNITS 

 
A. Diffusers, registers, and grilles are scheduled on Drawings. 

 
 
2.2 SOURCE QUALITY CONTROL 

 
A. Testing: Test performance according to ASHRAE 70, "Method of Testing for Rating the 

Performance of Air Outlets and Inlets." 

PART 3 - EXECUTION 

3.1 EXAMINATION 
 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
equipment.   Do not proceed with installation until unsatisfactory conditions have been 
corrected. 

 
 
3.2 INSTALLATION 

 
A. Install diffusers, registers, and grilles level and plumb, according to manufacturer's written 

instructions, Coordination Drawings, original design, and referenced standards. 
 

B. Ceiling-Mounted Outlets and Inlets:  Drawings  indicate  general arrangement of ducts, 
fittings, and accessories.   Air outlet and inlet locations have been indicated to achieve 
design requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  
Make final locations where indicated, as much as practicable.  For units installed in lay-in 
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ceiling panels, locate units in the center of the panel.  
Where architectural features or other items conflict with installation, notify Architect for a 
determination of final location. 

 
C. Install diffusers, registers, and grilles with airtight connection to ducts and to allow service 

and maintenance of dampers, air extractors, and fire dampers. 
 
 

3.3 ADJUSTING 
 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 
before starting air balancing. 

 
 

3.4 CLEANING 
 

A. After installation of diffusers, registers, and grilles, inspect exposed finish.  Clean exposed 
surfaces to remove burrs, dirt, and smudges.  Replace diffusers, registers, and grilles that 
have damaged finishes. 

 
 
END OF SECTION 23 37 00 
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SECTION 26 05 19   LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.  

1.2  SUMMARY  

 A.  This Section includes the following:  

1. Building wires and cables rated 600 V and less.  
2. Connectors, splices, and terminations rated 600 V and less.  

 B.  Related Sections include the following:  
 1.  Division 27 Sections for cabling used for voice and data circuits.  

1.3  QUALITY ASSURANCE  

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 
70, Article 100, by UL and marked for intended use.  

B. Comply with ASTM.  

C. Comply with UL 44, 83, and 486.  

D. Comply with NFPA 70. 

E.       Comply with FM Global requirements.   

1.4  SUBMITTALS  

A. Product Data:  For each type of product indicated.  

B. Include data sheets for the following additional items:  
1. Splices and terminations.  
2. Pulling compounds.  
3. Cable accessories.  

 C.      Field quality-control test reports.    
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PART 2 - PRODUCTS  

2.1  CONDUCTORS AND CABLES  

A.  Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  
1. General Cable Corporation.  
2. Okonite.  
3. Southwire Company.  

 B. Copper Conductors:  Comply with NEMA WC 70.  

 1.   Aluminum conductors shall not be used under any circumstances.  

C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN, XHHW-2 and 
SO.  

 1.   Voltage rating: 600 Volts for 480/277V and 208/120V.  

D. Multi-conductor Cable type MC and AC:  Use of MC or medical grade AC cable is not permitted 
under any circumstances unless specifically approved in writing by the Owner.   

2.2  CONNECTORS AND SPLICES  

A.  Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Burndy, Thomas & Betts.  
2. O-Z/Gedney; EGS Electrical Group LLC.  
3. 3M; Electrical Products Division.  
4. Ilsco.  

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated.  

 1.  Aboveground Circuits (No. 10 AWG and smaller):  
a. Connectors: Solderless, screw-on, reusable pressure cable type, rated 600 
V, 90˚ C, with integral insulation, approved for copper conductors.  
b. The integral insulator shall have a skirt to completely cover the stripped 
wires.  
c. The number, size, and combination of conductors, as listed on the 
manufacturer's packaging, shall be strictly followed.  

 2.  Aboveground Circuits (No. 8 AWG and larger):  
a. Cable termination lugs shall be made of high conductivity and corrosion-
resistant material, electro-tin plated, listed for use with copper conductors only, rated 
for 600 V. Lugs shall be color coded by size.  
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b. Cable termination lugs shall be indent type, long barrel with chamfered 
entry, 2 – hole, compression type for 250 kcmil and above, 1 – hole for less than 250 
kcmil.  

  

PART 3 - EXECUTION  

3.1  CONDUCTOR MATERIAL APPLICATIONS  

A. Feeders:  Soft annealed Copper stranded, class B compressed.  

B. Branch Circuits:  Copper.  Solid for No. 16 AWG and smaller; stranded for No. 14 AWG 
and larger.  

C. Minimum Wire Size:  #12 awg for power and lighting circuits, #14 awg for control circuits. 
In the case of “homeruns” over 125 feet in length, no conductor smaller than a No. 10 wire shall 
be used.  The tap conductor from the J-box in the ceiling to the receptacle may be No. 12.  Each 
120-volt phase conductor shall have a neutral conductor of the same size.  The sizing of all wire 
except remote control wire shall be accomplished in the case of both feeder and branch circuits 
by conforming to the following provisions. Only lighting circuits may share grounding 
conductors.  All lighting circuits with shared grounding conductors shall be #10 AWG minimum.  

3.2 CONDUCTOR INSULATION AND MULTI-CONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS  

A. Service Entrance:  Type XHHW, or type THHN/THWN up to and including 600 kcmil.  

B. Exposed Feeders:  Type XHHW for #2 awg and larger, or type THHN/THWN for all sizes 
up to and including 600 kcmil, single conductors in raceway.  

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type XHHW for #2 
awg and larger, or type THHN/THWN for all sizes up to and including 600 kcmil, single 
conductors in raceway.  

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and underground:  Type XHHW for 
#2 awg and larger, or type THHN/THWN for all sizes up to and including 600 kcmil, single 
conductors in raceway.  

E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single 
conductors in raceway.  

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway.  



Liberty Seneca Renovations  SECTION 26 05 19   - 
LOW-VOLTAGE ELECTRICAL POWER  

CONDUCTORS AND CABLES 
 
 

   

  
Liberty Seneca Renovations     LOW VOLTAGE POWER COND & CABLE 260519 - 4 
 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and underground:  Type 
THHN-THWN, single conductors in raceway.  

H. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless 
steel, wire-mesh, and strain relief device at terminations to suit application.  

I. Recessed or Semi-recessed Lighting Fixture Whips:  Type THHN-THWN (90 deg C), single 
conductors in FMC in lengths not to exceed six (6) feet.  

3.3  INSTALLATION OF CONDUCTORS AND CABLES  

A. Splices in feeder circuits shall be avoided unless necessitated by the length of the run. 
Locations of all splices shall be approved by the Office of Facilities.  

B. Conductors may be run parallel from sizes 250 kcmil up to and including 600 kcmil 
provided all paralleled conductors are of the same size, manufacturer, length and type of 
insulation.  

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound 
used must not deteriorate conductor or insulation.  Do not exceed manufacturer's 
recommended maximum pulling tensions and sidewall pressure values.  

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that 
will not damage cables or raceway.  

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical 
Systems."  

F. Identify and color-code conductors and cables according to Division 26 Section 
"Identification for Electrical Systems" for secondary service, feeders and branch circuits.  

3.4  CONNECTIONS  

A. Tighten electrical connectors and terminals according to manufacturer's published torque 
tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 
486A.  

B. Make splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than unspliced conductors.  

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches (150 mm) of slack.  

3.5  FIRESTOPPING  
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A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly as per drawings.  

1. All penetrations shall be under constant visual surveillance until firestopping is 
applied unless an approved “ILSM” is in place for each location.  
2. Products: Specified Technologies, Inc.  

3.6  FIELD QUALITY CONTROL  

A. Perform tests and inspections and prepare test reports.  

B. Tests and Inspections:  

1. After installing conductors and cables and before electrical circuitry has been 
energized, test service entrance and feeder conductors, and conductors feeding the 
following critical equipment and services for compliance with requirements. a. 
Generator, UPS, Isolated Power Panel, Fire Pump.  

2. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification.  Certify compliance with test parameters. C. Test 

Reports:  Prepare a written report to record the following:  

1. Test procedures used.  
2. Test results that comply with requirements.  
3. Test results that do not comply with requirements and corrective action taken to 
achieve compliance with requirements.  

 D.  Remove and replace non-compliant cables or wires and retest as specified above.  

END OF SECTION 26 05 19   
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SECTION 26 05 23 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES 

PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.  

1.2  SUMMARY  

A.  Section Includes:  
1. Low-voltage control cabling.  
2. Control-circuit conductors.  
3. Identification products.  

1.3  DEFINITIONS  

A. Low Voltage:  As defined in NFPA 70 for circuits and equipment used for remote-control and 
signaling power-limited circuits.  

1.4  ACTION SUBMITTALS  

 A.  Product Data:  For each type of product indicated.  

1.5  INFORMATIONAL SUBMITTALS  

A. Source quality-control reports.  

B. Field quality-control reports.  

1.6  CLOSEOUT SUBMITTALS  

 A.  Maintenance Data:  For wire and cable to include in maintenance manuals.  

1.7  QUALITY ASSURANCE  

A. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency.  

1. Flame-Spread Index:  25 or less.  
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2. Smoke-Developed Index:  50 or less.  

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.  

PART 2 - PRODUCTS  

2.1  PATHWAYS  

A.  Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and 
Boxes for Electrical Systems."    

1. Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches (75 mm) high, and 2-1/2 
inches (64 mm) deep.  

2.2  LOW-VOLTAGE CONTROL CABLE  

 A.  Plenum-Rated, Paired Cable:  NFPA 70, Type CMP.  

1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.  
2. PVC insulation.  
3. Unshielded.  
4. PVC jacket.  
5. Flame Resistance:  Comply with NFPA 262.  

 B.  Plenum-Rated, Paired Cable:  NFPA 70, Type CMP.  

1. One pair, twisted, No. 18 AWG, stranded (19x30) tinned-copper conductors.  
2. Fluorinated ethylene propylene insulation.  
3. Unshielded.  
4. Plastic jacket.  
5. Flame Resistance:  NFPA 262, Flame Test.  

2.3  CONTROL-CIRCUIT CONDUCTORS  

A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway, complying 
with UL 83.  

B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway, complying 
with UL 83.  

C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or Type TF, 
complying with UL 83.  

2.4  IDENTIFICATION PRODUCTS  
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 A.  Comply with requirements in Division 26 Section "Identification for Electrical Systems."  

PART 3 - EXECUTION  

3.1  INSTALLATION OF PATHWAYS  

A. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" 
for installation of conduits and wireways.  

3.2  INSTALLATION OF CONDUCTORS AND CABLES  

 A.     Comply with NECA 1.  

 B.  General Requirements for Cabling:  
1. Terminate all conductors; no cable shall contain un-terminated elements.  Make 
terminations only at indicated outlets, terminals, and panels.  
2. Cables may not be spliced.  Secure and support open cables at intervals not 
exceeding 30 inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, 
fittings, and terminals.  
3. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice 
cable between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable.  
4. Cold-Weather Installation:  Bring cable to room temperature before de-reeling.  
Heat lamps shall not be used for heating.  

 C.  Installation of Control-Circuit Conductors:  

1. Install wiring in raceways.  Comply with requirements specified in Division 26 Section 
"Raceway and Boxes for Electrical Systems."  

3.3  REMOVAL OF CONDUCTORS AND CABLES  

 A.  Remove abandoned conductors and cables.  

3.4  CONTROL-CIRCUIT CONDUCTORS  

 A.  Minimum Conductor Sizes:  

1. Class 1 remote-control and signal circuits, No. 14 AWG.  
2. Class 2 low-energy, remote-control, and signal circuits, No. 16 AWG.  
3. Class 3 low-energy, remote-control, alarm, and signal circuits, No. 12 AWG.  

3.5  FIRESTOPPING  
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A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Division 07 Sections.  

1. All penetrations shall be under constant visual surveillance until firestopping is 
applied unless an approved “ILSM” is in place for each location.  
2. Products: Specified Technologies, Inc.  

3.6  GROUNDING  

A. For low-voltage wiring and cabling, comply with requirements in Division 26 Section 
"Grounding and Bonding for Electrical Systems."  

3.7  IDENTIFICATION  

A. Comply with requirements for identification specified in Division 26 Section "Identification for 
Electrical Systems."  

3.8  FIELD QUALITY CONTROL  

 A.  Perform tests and inspections.  
1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters.  
2. Perform continuity tests and checks.  

B. End-to-end cabling will be considered defective if it does not pass tests and inspections.  

C. Prepare test and inspection reports.  

END OF SECTION 26 05 23  
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.  

1.2  SUMMARY  

A. Section Includes:  Grounding systems and equipment.  

B. Section includes grounding systems and equipment, plus the following special 
applications:  
1. Underground distribution grounding.  
2. Ground bonding common with lightning protection system.  

1.3  ACTION SUBMITTALS  

A.  Product Data:  For each type of product indicated.  

1.4  INFORMATIONAL SUBMITTALS  

A. Informational Submittals:  Plans showing dimensioned as-built locations of grounding 
features specified in "Field Quality Control" Article, including the following:  

1. Test wells.  
2. Ground rods.  
3. Ground rings.  
4. Grounding arrangements and connections for separately derived systems.  
5. Grounding for sensitive electronic equipment. 
6. Field quality control reports  

1.5  CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data:  For grounding to include in emergency, operation, and 
maintenance manuals. In addition to items specified in Division 01 Section "Operation and 
Maintenance Data," include the following:  

1. Instructions for periodic testing and inspection of grounding features at test wells, ground rings, 
and grounding connections for separately derived systems based on NFPA 70B.  
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a. Tests shall determine if ground-resistance or impedance values remain within 
specified maximums, and instructions shall recommend corrective action if 
values do not.  

b. Include recommended testing intervals.  

1.6  QUALITY ASSURANCE  

A.  Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.  

 
B.  Comply with UL 467 for grounding and bonding materials and equipment.  

C.  Comply with NFPA 

70.  

D. Comply with FM Global requirements. 

  

PART 2 - PRODUCTS  

2.1  CONDUCTORS  

A. Insulated Conductors:  Tinned-copper wire or cable insulated for 600 V with green colored 
insulation, UL 44 or UL 83 listed, unless otherwise required by applicable Code or authorities 
having jurisdiction.  

B. Bare Copper Conductors:  

1. Solid Conductors:  ASTM B 3.  
2. Stranded Conductors:  ASTM B 8.  
3. Tinned Conductors:  ASTM B 33.  
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter.  
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.  
6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches (41 mm) wide and 1/16 inch (1.6 mm) thick.  
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.  

C. Grounding Bus:  Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100 
mm) in cross section, provided with standard NEMA bolt hole sizing and spacing for the type 
of connectors to be used. Stand-off insulators for mounting shall comply with UL 891 for use 
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in switchboards, 600 V, Lexan or PVC, impulse tested at 5000 V. Provide clear Lexan cover 
over connections.  

2.2  CONNECTORS  

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications 
in which used and for specific types, sizes, and combinations of conductors and other items 
connected.  

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at 
least two bolts.  

 1.  Pipe Connectors:  Clamp type, sized for pipe.  

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer 
for materials being joined and installation conditions.  

D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solder-less compression-type 
wire terminals, and long-barrel, two-bolt connection to ground bus bar.  

2.3  GROUNDING ELECTRODES  

 A.  Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m) in diameter.  

PART 3 - EXECUTION  

3.1  APPLICATIONS  

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 
6 AWG and larger unless otherwise indicated.  

B. Underground Grounding Conductors:  Install bare tinned-copper conductor, No. 2/0 AWG 
minimum.  

1. Bury at least 24 inches (600 mm) below grade.  
2. Duct-Bank Grounding Conductor:  Bury 12 inches (300 mm) above duct bank as part of 

duct-bank installation. Bury detectable warning tape approximately 6 inches (150 mm) 
above grounding conductors. Warning tape shall comply with Section 260553.  

C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On 
feeders with isolated ground, identify grounding conductor where visible to normal inspection, 
with alternating bands of green and yellow tape, with at least three bands of green and two bands 
of yellow.  
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D. Grounding Bus:  Install in electrical rooms, in rooms housing service equipment, and elsewhere 
as indicated.  

1. Install bus on insulated spacers 2 inches (50 mm) minimum from wall, 12 inches 
(300 mm) above finished floor unless otherwise indicated.  

2. Where indicated on both sides of doorways, route bus up to top of door frame, 

across top of doorway, and down to specified height above floor; connect to 

horizontal bus. E. Conductor Terminations and Connections:  

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.  
2. Underground Connections:  Exothermic welded connectors except at test wells and as 

otherwise indicated.  
3. Connections to Ground Rods at Test Wells:  Bolted connectors.  
4. Connections to Structural Steel:  Exothermic welded connectors.  

3.2  GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS  

A. Comply with IEEE C2 grounding requirements.  

B. Grounding Manholes and Handholes:  Install a driven ground rod through manhole or handhole 
floor, close to wall, and set rod depth so 4 inches (100 mm) will extend above finished floor.  If 
necessary, install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned 
copper conductor from ground rod into manhole through a waterproof sleeve in manhole wall.  
Protect ground rods passing through concrete floor with a double wrapping of pressure-sensitive 
insulating tape or heat-shrunk insulating sleeve from 2 inches (50 mm) above to 6 inches (150 
mm) below concrete.  Seal floor opening with waterproof, non-shrink grout.  

C. Grounding Connections to Manhole Components:  Bond exposed-metal parts such as inserts, 
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to ground 
rod or grounding conductor.  Make connections with No. 4 AWG minimum, stranded, hard-drawn 
copper bonding conductor.  Train conductors level or plumb around corners and fasten to manhole 
walls.  Connect to cable armor and cable shields according to written instructions by manufacturer 
of splicing and termination kits.  

D. Pad-Mounted Transformers and Switches:  Install two ground rods and ground ring around the 
pad.  Ground pad-mounted equipment and noncurrent-carrying metal items associated with 
substations by connecting them to underground cable and grounding electrodes.  Install tinned 
copper conductor not less than No. 2/0 for ground ring and for taps to equipment grounding 
terminals.  Bury ground ring not less than 12 inches (300 mm) from the foundation.  

3.3  UTILITY GROUNDING  
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A.  Provide grounding and bonding at Utility Company’s metering equipment in accordance with 
Utility Company’s requirements.  

3.4  EQUIPMENT GROUNDING  

 A. Install insulated equipment grounding conductors with all feeders and branch circuits.  

1. Conduit shall not be used as the ground conductor.  
2. In Healthcare facilities, metallic conduit may be used as the additional means of 

grounding where the raceway system qualifies as a grounding conductor in 
accordance with NEC 250.118.  

B. Install insulated equipment grounding conductors with the following items, in addition to 
those required by NFPA 70:  

1. Feeders and branch circuits.  
2. Lighting circuits.  
3. Receptacle circuits.  
4. Single-phase motor and appliance branch circuits.  
5. Three-phase motor and appliance branch circuits.  
6. Flexible raceway runs.  
7. Armored cable runs.  
8. Busway Supply Circuits:  Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 
grounding bar terminal on busway.  

9. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated 
equipment grounding conductor in branch-circuit runs from equipment-area power 
panels and power-distribution units.  

 
C. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct 

mounted electrical devices operating at 120 V and more, including air cleaners, heaters, 
dampers, humidifiers, and other duct electrical equipment.  Bond conductor to each unit 
and to air duct and connected metallic piping.  

D. Water Heater, Heat-Tracing, and Anti-frost Heating Cables:  Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond 
conductor to heater units, piping, connected equipment, and components.  

E. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding 
conductor connected to the receptacle grounding terminal.  Isolate conductor from 
raceway and from panelboard grounding terminals.  Terminate at equipment grounding 
conductor terminal of the applicable derived system or service unless otherwise indicated.  

F. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch 
circuit or feeder, isolate equipment enclosure from supply circuit raceway with a 
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nonmetallic raceway fitting listed for the purpose.  Install fitting where raceway enters 
enclosure, and install a separate insulated equipment grounding conductor.  Isolate 
conductor from raceway and from panelboard grounding terminals.  Terminate at 
equipment grounding conductor terminal of the applicable derived system or service 
unless otherwise indicated.  

G. Panelboard Bonding in Patient Care Areas: The equipment grounding terminal buses of 
the normal and essential branch circuit panel boards serving the same individual patient 
vicinity shall be bonded together with an insulated continuous copper conductor not less 
than No. 10 AWG installed in rigid metal conduit.  

H. Cable trays shall be grounded and bonded in accordance with N.E.C. requirements.  

I. Raised floors: Provide bonding of all raised floor components.  

J. Metal Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a 
separate insulated equipment grounding conductor in addition to grounding conductor 
installed with branch-circuit conductors.  

K. Outdoor metallic fences around electrical equipment shall be grounded.  

3.5  INSTALLATION  

A. Grounding Conductors:  Route along shortest and straightest paths possible unless 
otherwise indicated or required by Code.  Avoid obstructing access or placing conductors 
where they may be subjected to strain, impact, or damage.  

1. Where ground conductors are subject to physical damage, install in raceway.  

B. Ground Bonding Common with Lightning Protection System:  Comply with NFPA 780 
and UL 96 when interconnecting with lightning protection system.  Bond electrical power 
system ground directly to lightning protection system grounding conductor at closest point 
to electrical service grounding electrode.  Use bonding conductor sized same as system 
grounding electrode conductor, and install in conduit.  

C. Ground Rods:  Drive rods until tops are 12 inches (100 mm) below finished floor or final 
grade unless otherwise indicated.  

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging coating if any.  

D. Test Wells:  Ground rod driven through bottom of handhole.  Handholes are specified in 
Division 26 Section "Underground Ducts and Raceways for Electrical Systems," and shall 
be at least 12 inches (300 mm) deep, with cover.  
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1. Test Wells:  Install at least one test well for each service unless otherwise indicated.  
Install at the ground rod electrically closest to service entrance.  Set top of test well 
flush with finished grade or floor.  

E. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit.  

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to 
penetrate any adjacent parts.  

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  
Install bonding so vibration is not transmitted to rigidly mounted equipment.  

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type 

connection is required, use a bolted clamp. F. Grounding and Bonding for Piping:  

1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water 
service entrances to building.  Connect grounding conductors to main metal water 
service pipes; use a bolted clamp connector or bolt a lug-type connector to a pipe 
flange by using one of the lug bolts of the flange.  Where a dielectric main water 
fitting is installed, connect grounding conductor on street side of fitting.  Bond metal 
grounding conductor conduit or sleeve to conductor at each end.  

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water 
meters.  Connect to pipe with a bolted connector.  

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve.  

G. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors 
of associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper 
to bond across flexible duct connections to achieve continuity.  

H. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner 
column and at intermediate exterior columns at distances not more than 60 feet (18 m) 
apart.  

I. Ground Ring:  Install a grounding conductor, electrically connected to each building 
structure ground rod and to each steel column, extending around the perimeter of building.  

1. Install tinned-copper conductor not less than No.  4/0 AWG for ground ring and 
for taps to building steel.  
2. Bury ground ring not less than 24 inches (600 mm) from building's foundation.  

J. Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70; 
use a minimum of 20 feet (6 m) of bare copper conductor not smaller than No. 4 AWG.  

1. If concrete foundation is less than 20 feet (6 m) long, coil excess conductor within 
base of foundation.  
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2. Bond grounding conductor to reinforcing steel in at least four locations and to 
anchor bolts.  Extend grounding conductor below grade and connect to building's 
grounding grid or to grounding electrode external to concrete.  

3.6  LABELING  

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems" 
Article for instruction signs.  The label or its text shall be green.  

3.7  FIELD QUALITY CONTROL  

 A. Perform tests and inspections.  

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to assist 
in testing. B. Tests and Inspections:  

1. After installing grounding system but before permanent electrical circuits have 
been energized, test for compliance with requirements.  
2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's written 
instructions.  
3. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal, at ground 
test wells, and at individual ground rods.  Make tests at ground rods before any conductors 
are connected.  

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance.  
b. Perform tests by fall-of-potential method according to IEEE 81.  

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and 
key to the record of tests and observations.  Include the number of rods driven and their 
depth at each location, and include observations of weather and other phenomena that may 
affect test results.  Describe measures taken to improve test results.  

C. Grounding system will be considered defective if it does not pass tests and inspections.  

D. Prepare test and inspection reports.  

E. Report measured ground resistances that exceed the following values:  
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1. Power and Lighting Equipment or System with Capacity of 500 kVA and less:  10 
ohms.  

2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 
ohms.  

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 
ohms.  

4. Power Distribution Units or Panelboards Serving Electronic Equipment:  1 ohm(s).  
5. Substations and Pad-Mounted Equipment:  5 ohms.  
6. Manhole Grounds:  10 ohms.  

F. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Engineer promptly and include recommendations to reduce ground resistance.  

END OF SECTION 26 05 26   
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

 A.  This Section includes the following:  

1. Hangers and supports for electrical equipment and systems.  
2. Construction requirements for concrete bases.  

B.  Related Sections include the following:  

1.  Division 26 Section "Vibration and Seismic Controls for Electrical Systems" for 
products and installation requirements necessary for compliance with seismic 
criteria.  

1.3  DEFINITIONS  

A. EMT:  Electrical metallic tubing.  

B. IMC:  Intermediate metal conduit.  

C. RMC:  Rigid metal conduit.  

1.4  PERFORMANCE REQUIREMENTS  

A. Design supports for multiple raceways capable of supporting combined weight of 
supported systems and its contents.  

B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components.  

C. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five times the 
applied force.  

1.5  ACTION SUBMITTALS  
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A. Product Data:  For the following:  

1. Steel slotted support systems.  
2. Nonmetallic slotted support systems.  

B. Shop Drawings: Show fabrication and installation details and include calculations for the 
following:  

1. Trapeze hangers.  Include Product Data for components.  
2. Steel slotted channel systems.  Include Product Data for components.  
3. Nonmetallic slotted channel systems.  Include Product Data for components.  
4. Equipment supports.  

1.6  INFORMATIONAL SUBMITTALS  

 A.  Welding certificates.  

1.7  QUALITY ASSURANCE  

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel."  

B. All products shall be UL labeled for their intended use.  

C. Comply with NFPA 70.  

1.8  COORDINATION  

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  
Concrete, reinforcement, and formwork requirements are specified in Division 03.  

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These 
items are specified in Division 07 Sections.   

PART 2 - PRODUCTS  

2.1  SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS  

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for 
field assembly.  

1.  Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

a. Allied Tube & Conduit.  
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b. Cooper B-Line, Inc.; a division of Cooper Industries.  
c. ERICO International Corporation.  

d. GS Metals Corp.  
e. Thomas & Betts Corporation.  
f. Unistrut; Tyco International, Ltd.  

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 
MFMA-4.  
3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester 
coating applied according to MFMA-4.  
4. Painted Coatings: Manufacturer's standard painted coating applied according to 
MFMA- 

4.  
5. Channel Dimensions:  Selected for applicable load criteria.  

B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin 
channels and angles with 9/16-inch- (14-mm-) diameter holes at a maximum of 8 inches 
(200 mm) o.c., in at least 1 surface.  
1.  Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:  

a. Allied Tube & Conduit.  
b. Cooper B-Line, Inc.; a division of Cooper Industries.  

2. Fittings and Accessories:  Products of channel and angle manufacturer and 
designed for use with those items.  
3. Fitting and Accessory Materials:  Same as channels and angles, except metal items 
may be stainless steel.  
4. Rated Strength:  Selected to suit applicable load criteria.  

C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.  

D. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and 
associated fittings, designed for types and sizes of raceway or cable to be supported.  

E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for non-armored electrical conductors 
or cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping 
pieces as required to suit individual conductors or cables supported.  Body shall be 
malleable iron.  

F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized.  

G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items 
or their supports to building surfaces include the following:  
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1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened Portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used.  
a. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following:  

1) Hilti Inc.  
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.  
3) MKT Fastening, LLC.  
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.  

2. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in hardened 
Portland cement concrete with tension, shear, and pullout capacities appropriate for 
supported loads and building materials in which used.  

a. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following:  

1) Cooper B-Line, Inc.; a division of Cooper Industries.  
2) Empire Tool and Manufacturing Co., Inc.  
3) Hilti Inc.  
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 5) 
 MKT Fastening, LLC.  

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to 
MSS Type 18; complying with MFMA-4 or MSS SP-58.  
4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable 
for attached structural element.  
5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM 
A 325.  
6. Toggle Bolts:  All-steel springhead type.  
7. Hanger Rods:  Threaded steel.  

2.2  FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES  

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit 
dimensions of supported equipment.  

B. Materials:  Comply with requirements in Division 05 Sections for steel shapes and plates.  

PART 3 - EXECUTION  

3.1  APPLICATION  



Liberty Seneca Renovations   SECTION 26 05 29 –  
HANGERS AND SUPPORTS  

FOR ELECTRICAL SYSTEMS 
 
 
 

  
Liberty Seneca Renovations HANGERS AND SUPPORTS 26 05 29 - 5 
 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter.  

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports 
for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) 
in diameter.  

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted 
support system, sized so capacity can be increased by at least 25 percent in future without 
exceeding specified design load limits.  

1. Secure raceways and cables to these supports with single-bolt conduit clamps or 
singlebolt conduit clamps using spring friction action for retention in support channel.  

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 
11/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems 
above suspended ceilings and for fastening raceways to trapeze supports.  

E. Fire pump feeders that are run exposed shall have conduit supported every five feet from a 
two hour rated structure with UL listed components.  

3.2  SUPPORT INSTALLATION  

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in 
this Article.  

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and 
RMC may be supported by openings through structure members, as permitted in NFPA 70.  

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so 
strength will be adequate to carry present and future static loads within specified loading 
limits. 

   
D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and 

fasten electrical items and their supports to building structural elements by the following 
methods unless otherwise indicated by code:  

1. To Wood:  Fasten with lag screws or through bolts.  
2. To New Concrete:  Bolt to concrete inserts.  
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion 

anchor fasteners on solid masonry units.  
4. To Existing Concrete:  Expansion anchor fasteners.  
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with 

lock washers and nuts may be used in existing standard-weight concrete 4 inches (100 
mm) thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or 
for slabs less than 4 inches (100 mm) thick.  
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6. To Steel:   Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.  
7. To Light Steel:  Sheet metal screws.  
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate.  

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars.  

3.3  INSTALLATION OF FABRICATED METAL SUPPORTS  

A. Comply with installation requirements in Division 05 Sections for site-fabricated metal 
supports.  

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 

elevation to support and anchor electrical materials and equipment. C. Field Welding:  Comply 

with AWS D1.1/D1.1M.  

3.4  CONCRETE BASES  

A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) 
larger in both directions than supported unit and four inches high, and so anchors will be a 
minimum of 10 bolt diameters from edge of the base. Edges shall be chamfered.  

B. Use 3000-psi (20.7-MPa) 28-day compressive-strength concrete.  Concrete materials, 
reinforcement, and placement requirements are specified in Division 03 Concrete Sections.  

C. Install dowel rods to connect concrete bases to concrete floor.  Unless otherwise indicated, 

install dowel rods on 18-inch (450-mm) centers around full perimeter of base. D. Anchor 

equipment to concrete base.  

1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.  

2. Install anchor bolts to elevations required for proper attachment to supported 
equipment.  

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.  

3.5  PAINTING  

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces.  
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1.  Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 
mm).  

B. Touchup:  Comply with requirements in Division 09 Painting Sections for cleaning and 
touchup painting of field welds, bolted connections, and abraded areas of shop paint on 
miscellaneous metal.  

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A-780.  

END OF SECTION 26 05 29  
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SECTION 26 05 33 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.   

1.2  SUMMARY  

 A.  Section Includes:  

1. Metal conduits, tubing, and fittings.  
2. Nonmetal conduits, tubing, and fittings.  
3. Metal wireways and auxiliary gutters.  
4. Nonmetal wireways and auxiliary gutters.  
5. Surface raceways.  
6. Poke Thru Assemblies.  
7. Trench Duct.  
8. Boxes, floor boxes, enclosures, and cabinets. B. Related Requirements:  

1.3  DEFINITIONS  

A. ARC:  Aluminum rigid conduit.  

B. GRC:  Galvanized rigid steel conduit.  

C. IMC:  Intermediate metal conduit.  

1.4  ACTION SUBMITTALS  

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and 

cabinets.  

B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, and attachment 

details. 

1.5  QUALITY ASSURANCE  

A. All products shall be UL labeled for their intended use.  
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B. Comply with NFPA 70.  

1.6  INFORMATIONAL SUBMITTALS  

A. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items are shown 
and coordinated with each other, using input from installers of items involved:  

1. Structural members in paths of conduit groups with common supports.  
2. HVAC and plumbing items and architectural features in paths of conduit groups 
with common supports.  

 B.  Source quality-control reports.  

PART 2 - PRODUCTS  

2.1  METAL CONDUITS, TUBING, AND FITTINGS  

A. Manufacturers:  Subject to compliance with requirements, products of all manufacturers 
are acceptable provided they have a smooth interior, are UL listed and labeled as defined in NFPA 
70 for the intended location and application and are electro-galvanized steel (EMT) or hot dipped 
galvanized steel inside and out (GRC). Conduit and fittings shall be obtained from the same 
manufacturer:  

B. GRC:  Comply with ANSI C80.1 and UL 6.  

C. ARC:  Comply with ANSI C80.5 and UL 6A.  

D. IMC:  Comply with ANSI C80.6 and UL 1242.  

E. EMT:  Comply with ANSI C80.3 and UL 797.  

F. FMC:  Comply with UL 1; zinc-coated steel.  

G. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360.  

H. Multi-conductor Cable type MC and AC:  Use of MC or medical grade AC cable is not 
permitted under any circumstances unless specifically approved in writing by the Owner.  

I. Electrical nonmetallic tubing (ENT or “blue tube’) and liquid-tight flexible nonmetallic 
conduit (LFNC) are not acceptable for use on any Project.  

J. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B.  

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886 and 
NFPA 70.  
2. Fittings for EMT:  
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a. Material:  Steel.  
b. Type:  Set Screw – indoors; compression - outdoors.  

3. Expansion Fittings:  PVC or steel to match conduit type, complying with UL 651, rated for environmental 
conditions where installed, and including flexible external bonding jumper.  

K.  Joint Compound for IMC, ARC, or GRC:  Approved, as defined in NFPA 70, by authorities having 
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit 
joints from corrosion and to enhance their conductivity.  

2.2  NONMETALLIC CONDUITS AND FITTINGS  

A. Manufacturers:  Subject to compliance with requirements, products of all manufacturers 
are acceptable provided they are sunlight resistant and UL listed and labeled as defined in NFPA 
70 and marked for intended location and application. Conduit and fittings shall be obtained from 
the same manufacturer.  

B. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 
indicated.  

C. Fittings for RNC:  Comply with NEMA TC 3; match to conduit or tubing type and material.  

D. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or 
less, respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).  

E. Solvent cements and adhesive primers shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the Testing 
of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers."  

2.3  METAL WIREWAYS AND AUXILIARY GUTTERS  

A.  Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Cooper B-Line, Inc.  
2. Hoffman; a Pentair company.  
3. Square D; a brand of Schneider Electric.  

B. Description:  Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise indicated, 
and sized according to NFPA 70.  

1.  Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application.  
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C. Fittings and Accessories:  Include covers, couplings, offsets, elbows, expansion joints, 
adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as 
required for complete system.  

D. Wireway Covers:  Screw-cover type unless otherwise indicated.  

E. Finish:  Manufacturer's standard enamel finish.  

2.4  NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS  

A.  Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Hoffman; a Pentair company.  
2. Lamson & Sessions; Carlon Electrical Products.  

B. Listing and Labeling:  Nonmetallic wireways and auxiliary gutters shall be UL listed and 
labeled as defined in NFPA 70 and marked for intended location and application.  

C. Description:  PVC, extruded and fabricated to required size and shape, and having snap-on 
cover, mechanically coupled connections, and plastic fasteners.  

D. Fittings and Accessories:  Couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings shall match and mate with wireways as required for 
complete system.  

E. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or 
less, respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).  

F. Solvent cements and adhesive primers shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the Testing 
of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers."  

2.5  SURFACE RACEWAYS  

A. Listing and Labeling:  Surface raceways shall be UL listed and labeled as defined in NFPA 
70 and marked for intended location and application.  

B. Surface Metal Raceways:  Galvanized steel with snap-on covers complying with UL 5.  
Manufacturer's standard enamel finish in color selected by Architect. Provide dividers as 
required to separate systems of different voltages.  

1.  Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following:  
a. Panduit Corp.  
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b. Wiremold / Legrand.  

C. Surface Nonmetallic Raceways:  Two- or three-piece construction, complying with UL 5A, and 
manufactured of rigid PVC with texture and color selected by Architect from manufacturer's 
standard colors.  Product shall comply with UL 94 V-0 requirements for self-extinguishing 
characteristics. Provide dividers as required to separate systems of different voltages.  

1.  Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following:  

a. Hubbell Incorporated; Wiring Device-Kellems Division.  
b. Panduit Corp.  
c. Wiremold / Legrand.  

2.6  POKE THRU ASSEMBLIES  

A.  Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Hubbell Incorporated; Wiring Device-Kellems.  
2. Pass & Seymour/Legrand; Wiring Devices & Accessories.  
3. Thomas & Betts Corporation.  
4. Wiremold Company (The).  

 B. Poke-Thru Assemblies:  
1. Factory-fabricated and -wired assembly of below-floor junction box with multichanneled, 

through-floor raceway/firestop unit and detachable matching floor service outlet assembly.  
2. Poke-thru box fittings shall maintain a minimum two-hour fire rating.  
3. Comply with UL 514 scrub water exclusion requirements.  
4. Service Outlet Assembly:  Flush type with services indicated.  
5. Selected to fit nominal 4-inch (100-mm) cored holes in floor and matched to floor 

thickness.  

2.7  BOXES, ENCLOSURES, AND CABINETS  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Cooper Crouse-Hinds.  
2. EGS/Appleton Electric.  
3. Hubbell Incorporated; Killark Division.  
4. O-Z/Gedney; a brand of EGS Electrical Group.  
5. RACO; a Hubbell Company.  
6. Thomas & Betts Corporation.  
7. Wiremold / Legrand.  
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B. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and 
cabinets installed in wet locations shall be listed for use in wet locations.  

C. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A.  

D. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, ferrous alloy, Type FD, 
with gasketed cover.  

E. Nonmetallic Outlet and Device Boxes:  Comply with NEMA OS 2 and UL 514C.  

F. Metal Floor Boxes:  

1. Material:  Sheet metal, 11 gauge.  
2. Type:  Flush. Cover with 0.25”square aluminum flange rated for carpet/tile 
installations. Provide pour pan accessory for on grade installations.  
3. Shape:  Rectangular.  
4. Listing and Labeling:  Metal floor boxes shall be listed and labeled UL 514A.  
5. Manufacturers:  FSR FL-500P.  

  

PART 3 - EXECUTION  

3.1  RACEWAY APPLICATION  

A. Outdoors:  Apply raceway products as specified below unless otherwise indicated:  

1. Exposed Conduit:  GRC, IMC, or RNC, Type EPC-80-PVC.  
2. Concealed Conduit, Aboveground:  IMC, EMT, or RNC, Type EPC-40-PVC.  
3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried or concrete 

encased as indicated.  
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.  
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.  

B. Indoors:  Apply raceway products as specified below unless otherwise indicated:  

1. Exposed, Not Subject to Physical Damage:  EMT.  
2. Exposed, Not Subject to Severe Physical Damage:  EMT.  
3. Exposed and Subject to Severe Physical Damage:  GRC.   
4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.  
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use 
LFMC in damp or wet locations.  

6. Feeders over 600 V: GRC.  
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7. Damp or Wet Locations:  GRC or IMC.  
8. Tunnels: GRC.  
9. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4 

stainless steel in institutional and commercial kitchens and damp or wet locations. C. 

Minimum Raceway Size:  3/4-inch (21-mm) trade size.  

D. Mixing different types of conduits indiscriminately in the same system is prohibited.  

E. Raceway Fittings:  Compatible with raceways and suitable for use and location.  

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings 
unless otherwise indicated.  Comply with NEMA FB 2.10.  
2. EMT:  Use setscrew (indoors) or compression (outdoors), steel fittings.  Comply 
with NEMA FB 2.10.  
3. Flexible Conduit:  Use only fittings listed for use with flexible conduit.  Comply 
with NEMA FB 2.20.  

F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.  

G. Install surface raceways only where indicated on Drawings.  

H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F. 

3.2  INSTALLATION  

A. Comply with NECA 1 and NECA 101 for installation requirements except where 
requirements on Drawings or in this article are stricter.  Comply with NECA 102 for 
aluminum conduits.  Comply with NFPA 70 limitations for types of raceways allowed in 
specific occupancies and number of floors.  

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or 
hotwater pipes.  Install horizontal raceway runs above water and steam piping.  

C. Installation of all new conduits must be minimum 12 inches from ceiling grid except where 
approved by Architect.  

D. Complete raceway installation before starting conductor installation.  

E. Comply with requirements in Division 26 Section "Hangers and Supports for Electrical 
Systems" for hangers and supports.  

F. Arrange stub-ups so curved portions of bends are not visible above finished slab.  
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G. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
control wiring conduits, for which fewer bends are allowed.  Support within 12 inches (300 
mm) of changes in direction.  

H. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise 
indicated.  Install conduits parallel or perpendicular to building lines.  

I. Support conduit within 12 inches (300 mm) of enclosures to which attached.  

J. Raceways Embedded in Slabs:  

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.  
Secure raceways to reinforcement at maximum10-foot (3-m) intervals.  

2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.  
3. Arrange raceways to keep a minimum of 2 inches (50 mm) of concrete cover in all 

directions.  
4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location. Fittings shall be concrete tight. K. Stub-ups to Above Recessed 

Ceilings:  

1. Use EMT for raceways.  
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure.  

L. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  
Apply listed compound to threads of raceway and fittings before making up joints.  Follow 
compound manufacturer's written instructions.  

M. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating 
bushings to protect conductors including conductors smaller than No. 4 AWG.  

N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of 
boxes or cabinets.  Install bushings on conduits up to 1-1/4-inch (35mm) trade size and 
insulated throat metal bushings on 1-1/2-inch (41-mm) trade size and larger conduits 
terminated with locknuts.  Install insulated throat metal grounding bushings on service 
conduits.  

O. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install 
locknuts hand tight plus 1/4 turn more.  

P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove 
coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous 
ground path.  
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Q. Cut conduit perpendicular to the length.  For conduits 2-inch (53-mm) trade size and larger, 
use roll cutter or a guide to make cut straight and perpendicular to the length.  

R. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with 
not less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at 
each end of pull wire.  Cap underground raceways designated as spare above grade 
alongside raceways in use.  

S. Surface Raceways:  

1. Install surface raceway with a minimum 2-inch (50-mm) radius control at bend points.  
2. Secure surface raceway with screws or other anchor-type devices at intervals not exceeding 

48 inches (1200 mm) and with no less than two supports per straight raceway section.  
Support surface raceway according to manufacturer's written instructions.  Tape and glue 
are not acceptable support methods.  

3. Non-metallic surface raceways shall not be installed in patient care areas.  

T. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them 
with listed sealing compound.  For concealed raceways, install each fitting in a flush steel 
box with a blank cover plate having a finish similar to that of adjacent plates or surfaces.  
Install raceway sealing fittings according to NFPA 70.  

 
U. Install devices to seal raceway interiors at accessible locations.  Locate seals so no fittings 

or boxes are between the seal and the following changes of environments.  Seal the interior 
of all raceways at the following points:  

1. Where conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces.  
2. Where an underground service raceway enters a building or structure.  
3. Where otherwise required by NFPA 70.  

V. Comply with manufacturer's written instructions for solvent welding RNC and fittings.  

W. Expansion-Joint Fittings:  

1. Install in each run of aboveground RNC that is located where environmental 
temperature change may exceed 30 deg F (17 deg C) and that has straight-run length that 
exceeds 25 feet (7.6 m).  Install in each run of aboveground RMC and EMT conduit that is 
located where environmental temperature change may exceed 100 deg F (55 deg C) and 
that has straight-run length that exceeds 100 feet (30 m).  
2. Install type and quantity of fittings that accommodate temperature change listed 
for each of the following locations:  

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 deg C) 
temperature change.  
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b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F (86 deg C) 
temperature change.  
c. Indoor Spaces Connected with Outdoors without Physical Separation:  125 
deg F (70 deg C) temperature change.  
d. Attics:  135 deg F (75 deg C) temperature change.  

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch 
per foot of length of straight run per deg F (0.06 mm per meter of length of straight run per 
deg C) of temperature change for PVC conduits.  Install fitting(s) that provide expansion 
and contraction for at least 0.000078 inch per foot of length of straight run per deg F 
(0.0115 mm per meter of length of straight run per deg C) of temperature change for metal 
conduits.  
4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints.  

5. Install each expansion-joint fitting with position, mounting, and piston setting 
selected according to manufacturer's written instructions for conditions at specific location 
at time of installation.  Install conduit supports to allow for expansion movement.  

X. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 inches 
(1830 mm) of flexible conduit for recessed and semi-recessed luminaires, equipment subject to 
vibration, noise transmission, or movement; and for transformers and motors.  

1. Use LFMC in damp or wet locations subject to severe physical damage.  
2. Use LFMC in damp or wet locations not subject to severe physical damage.  
3. Use a maximum of 72 inches (1830 mm) of FMC for recessed and semi-recessed 
luminaires.  
4. Final connections to motors or equipment subject to vibration, noise transmission, 
or movement shall use FMC not exceeding four feet in length.  
5. Short lengths of FMC shall be used for final primary and secondary connections 
to Low Voltage transformers (<600V).  

Y. Mount boxes at heights indicated on Drawings.  If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements.  Install boxes with height measured to 
center of box unless otherwise indicated.  

Z. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry 
block, and install box flush with surface of wall.  Prepare block surfaces to provide a flat surface 
for a raintight connection between box and cover plate or supported equipment and box.  

AA. Do not install boxes back-to-back in walls.  Provide minimum 6-inch separation in non-
firerated walls.  Provide minimum 24-inch horizontal separation in acoustic-rated walls.  

BB. Boxes shall be secured between two studs.  Boxes connected to one stud are not permitted.  

CC. Locate boxes so that cover or plate will not span different building finishes.  
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DD. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose.  

EE. Fasten junction and pull boxes to or support from building structure.  Do not support boxes 
by conduits.  

FF. Set metal floor boxes level and flush with finished floor surface.  

GG. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor 
surface.  

3.3  SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS  

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  Comply with 
requirements in Division 26 Section "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."  

3.4  FIRESTOPPING  

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly according to Division 07 Sections.  
1. All penetrations shall be under constant visual surveillance until firestopping is 
applied unless an approved “ILSM” is in place for each location.  
2. Products: Specified Technologies, Inc.  

3.5  IDENTIFICATION  

A. Junction boxes of different systems shall be identified by colors indicated below. Box and 
cover shall be painted prior to attaching identification labels.  

B. Provide permanent nameplates for all pull and junction boxes identifying circuits, voltage, 
and source.  

C. Raceways and couplers of different systems shall be identified by color. Raceways up to 
2” shall have factory applied finish.  

1.   Raceways larger than 2” shall be identified by permanent snap-on color bands 
installed within six inches of any pull or junction box, enclosure, fitting, and every thirty 
feet of run.  

D. Colors:            System:  
1. Red:            Fire Alarm.  
2. Yellow:          Critical Branch.  
3. Purple:           Life Safety.  
4. Orange:        Equipment Emergency Branch.  
5. Green:          Normal power.  
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6. Blue:           Communications.  
7. Black:           Low Voltage.  

3.6  PROTECTION  

 A. Protect coatings, finishes, and cabinets from damage and deterioration.  

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer.  
2. Repair damage to coatings or paint finishes with matching touchup coating 
recommended by manufacturer.  

END OF SECTION 26 05 33  
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PART 1 - GENERAL 

1.1  RELATED DOCUMENTS 

 A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

   

 
1.2 

  
SUMMARY 

 A. This Section includes the following: 

  1. Conduit, ducts, and duct accessories for direct-buried and concrete-encased duct banks, 
and in single duct runs. 

2. Handholes and boxes. 
3. Manholes. 

 
1.3 

  
DEFINITION 

 A. RNC:  Rigid nonmetallic conduit. 

 
1.4 

  
ACTION SUBMITTALS 

 A. Product Data:  For the following: 
 

1. Duct-bank materials, including separators and miscellaneous components. 
2. Ducts and conduits and their accessories, including elbows, end bells, bends, fittings, and 

solvent cement. 
3. Accessories for manholes, handholes, boxes, and other utility structures. 
4. Warning tape. 

 
A. Shop Drawings for Precast or Factory-Fabricated Underground Utility Structures: Shop drawings 

shall be sealed by a Professional Engineer. Include plans, elevations, sections, details, attachments 
to other work, and accessories, including the following: 

 
1. Duct entry provisions, including locations and duct sizes. 
2. Reinforcement details. 
3. Frame and cover design and manhole frame support rings. 
4. Ladder details. 
5. Grounding details. 
6. Dimensioned locations of cable rack inserts, pulling-in and lifting irons, and sumps. 
7. Joint details. 
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B. Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast Concrete: 
Include dimensioned plans, sections, and elevations, and fabrication and installation details, 
including the following: 

 
1. Duct entry provisions, including locations and duct sizes. 
2. Cover design. 
3. Grounding details. 
4. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 

 

1.5 INFORMATIONAL SUBMITTALS 
 

A. Duct-Bank Coordination Drawings:  Show duct profiles and coordination with other utilities  and 
underground structures. 

 
1. Include plans and sections, drawn to scale, and show bends and locations of expansion 

fittings. 
 

 B. Product Certificates:  For concrete and steel used in precast concrete manholes and handholes, 
as required by ASTM C 858. 

 C. Qualification Data:  For professional engineer. 

 D. Source quality-control test reports. 

 E. Field quality-control test reports. 

 
1.6 

  
QUALITY ASSURANCE 

 A. All products shall be UL labeled for their intended use. 

 B. Comply with ANSI C2. 

 C. Comply with NFPA 70. 

 

 
   

1.7 DELIVERY, STORAGE, AND HANDLING 
   

 
 

A. Deliver ducts to Project site with ends capped. Store nonmetallic ducts with supports to prevent 
bending, warping, and deforming. 

 B. Lift and support precast concrete units only at designated lifting or supporting points. 
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1.8 COORDINATION 
 

A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final 
arrangement of other utilities, site grading, and surface features as determined in the field. 

 
B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and boxes with 

final locations and profiles of ducts and duct banks as determined by coordination with other 
utilities, underground obstructions, and surface features. Revise locations and elevations from 
those indicated as required to suit field conditions and to ensure that duct runs drain to manholes 
and handholes, and as approved by the Architect. 

 

PART 2 - PRODUCTS 
 

2.1 CONDUIT 
 

A. Rigid Steel Conduit:  Galvanized.  Comply with ANSI C80.1. 
 

B. RNC: NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manufacturer as 
the conduit, complying with NEMA TC 3 and UL 514B. 

 

2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES 
 

A. Manufacturers: Subject to compliance with requirements, products of all manufacturers are 
acceptable provided they are sunlight resistant and UL listed for the intended installation. Conduit 
and fittings shall be provided from the same manufacturer whenever possible. 

 
B. Duct Accessories: 

 
1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type and sizes 

of ducts with which used, and selected to provide minimum duct spacings indicated while 
supporting ducts during concreting or backfilling. 

2. Warning Tape: Underground-line warning tape specified in Division 26 Section 260553 
"Identification for Electrical Systems." 

 
2.3 HANDHOLES AND BOXES 

 
A. Description:  Comply with SCTE 77. 

 
1. Color: Gray. 
2. Configuration: Units shall be designed for flush burial and have closed bottom, unless 

otherwise indicated. 
3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure. 
4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
5. Cover Legend:  Molded lettering, as indicated for each service. 
6. Direct-Buried Wiring Entrance Provisions: Knockouts equipped with insulated bushings or 
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end-bell fittings, selected to suit box material, sized for wiring indicated, and arranged for 
secure, fixed installation in enclosure wall. 

7. Duct Entrance Provisions: Duct-terminating fittings shall mate with entering ducts for 
secure, fixed installation in enclosure wall. 

8. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and larger 
shall have factory-installed inserts for cable racks and pulling-in irons. 

 
B. Polymer Concrete Handholes and Boxes with Polymer Concrete Cover: Molded of sand and 

aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a 
combination of the two. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
 

a. Armorcast Products Company. 
b. Highline Products 
c. Quazite, Hubbell Power Systems. 

 

2.4 PRECAST MANHOLES 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Lindsey Concrete Products. 
2. Mack Industries. 
3. Norwalk Concrete Industries. 
4. Oldcastle Precast, Inc. 

 
B. Comply with ASTM C 858, with structural design loading as specified in Part 3 "Underground 

Enclosure Application" Article and with interlocking mating sections, complete with accessories, 
hardware, and features. 

 
1. Windows: Precast openings in walls, arranged to match dimensions and elevations of 

approaching ducts and duct banks plus an additional 12 inches (300 mm) vertically and 
horizontally to accommodate alignment variations. 

 
a. Windows shall be located no less than 6 inches (150 mm) from interior surfaces of 

walls, floors, or roofs of manholes, but close enough to corners to facilitate racking 
of cables on walls. 

 
b. Window opening shall have cast-in-place, welded wire fabric reinforcement for 

field cutting and bending to tie in to concrete envelopes of duct banks. 
c. Window openings shall be framed with at least two additional No. 4 steel 

reinforcing bars in concrete around each opening. 
 

C. Concrete Knockout Panels: 1-1/2 to 2 inches (38 to 50 mm) thick, for future conduit entrance and 
sleeve for ground rod. 

 
D. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability 
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properties necessary to withstand maximum hydrostatic pressures at the installation location with 
the ground-water level at grade. 

 

2.5 UTILITY STRUCTURE ACCESSORIES 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Bilco Company (The). 
2. East Jordan Iron Works, Inc. 
3. McKinley Iron Works, Inc. 
4. Neenah Foundry Company. 
5. Pennsylvania Insert Corporation. 
6. Underground Devices, Inc. 

 
B. Manhole Frames, Covers, and Chimney Components: Comply with structural design loading 

specified for manhole. 
 

1. Frame and Cover: Weatherproof, gray cast iron complying with ASTM A 48/A 48M, 
Class 30B with milled cover-to-frame bearing surfaces; diameter, 29 inches (737 mm). 

 
a. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
b. Special Covers:  Recess in face of cover designed to accept finish material in  paved 

areas. 
c. Covers shall have locking provisions. 

 
2. Cover Legend:  Cast in.  Selected to suit system. 

 
a. Legend: "ELECTRIC-LV"  for  duct  systems  with  power  wires  and cables for 

systems operating at 600 V and less. 
b. Legend:  "ELECTRIC-HV" for duct systems with medium-voltage cables. 
c. Legend:  "SIGNAL" for communications, data, and telephone duct systems. 

 
3. Manhole Chimney Components: Precast  concrete  rings  with  dimensions matched to 

those of roof opening. 
 

a. Mortar  for  Chimney  Ring  and  Frame  and  Cover   Joints:   Comply   with ASTM 
C 270, Type M, except for quantities less than 2.0 cu. ft. (60 L) where packaged mix 
complying with ASTM C 387, Type M, may be used. 

 
C. Manhole Sump Frame and Grate:  ASTM A 48/A 48M, Class 30B, gray cast iron. 

 
D. Pulling Eyes in Concrete Walls: Eyebolt with reinforcing-bar fastening insert, 2-inch- (50-  mm-) 

diameter eye, and 1-by-4-inch (25-by-100-mm) bolt. 
 

1. Working Load Embedded in 6-Inch (150-mm), 4000-psi (27.6-MPa) Concrete: 13,000- lbf 
(58-kN) minimum tension. 
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E. Pulling-In and Lifting Irons in Concrete Floors: 7/8-inch- (22-mm-) diameter, hot-dip galvanized, 
bent steel rod; stress relieved after forming; and fastened to reinforcing rod. Exposed triangular 
opening. 

 
1. Ultimate Yield Strength:  40,000-lbf (180-kN) shear and 60,000-lbf (270-kN) tension. 

 
F. Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments: Flared, 

threaded inserts of noncorrosive, chemical-resistant, nonconductive thermoplastic material; 1/2- 
inch (13-mm) ID by 2-3/4 inches (69 mm) deep, flared to 1-1/4 inches (32 mm) minimum at base. 

 
1. Tested Ultimate Pullout Strength:  12,000 lbf (53 kN) minimum. 

 
G. Cable Rack Assembly: Nonmetallic. Components fabricated from nonconductive, fiberglass- 

reinforced polymer. 
 

1. Stanchions: Nominal 36 inches (900 mm) high by 4 inches (100 mm) wide, with minimum 
of 9 holes for arm attachment. 

2. Arms: Arranged for secure, drop-in attachment in horizontal position at any location on 
cable stanchions, and capable of being locked in position. Arms shall be available in lengths 
ranging from 3 inches (75 mm) with 450-lb (204-kg) minimum capacity to 20 inches (508 
mm) with 250-lb (114-kg) minimum capacity. Top of arm  shall  be  nominally 4 inches 
(100 mm) wide, and arm shall have slots along full length for cable ties. 

 
H. Duct-Sealing Compound: Non-hardening, safe for contact with human skin, not deleterious to 

cable insulation, and workable at temperatures as low as 35 deg F (2 deg C). Capable of 
withstanding temperature of 300 deg F (150 deg C) without slump and adhering to clean surfaces 
of plastic ducts, metallic conduits, conduit coatings, concrete, masonry, lead, cable sheaths, cable 
jackets, insulation materials, and common metals. 

 
I. Fixed Manhole Ladders: Arranged for attachment to roof or wall and floor of manhole. Ladder 

and mounting brackets and braces shall be fabricated from hot-dip galvanized steel. 
 

J. Cover Hooks:  Heavy duty, designed for lifts 60 lbf (270 N).  Two required. 
 

2.6 SOURCE QUALITY CONTROL 
 

A. Test and inspect precast concrete utility structures according to ASTM C 1037. 
 

B. Non-concrete Handhole and Pull-Box Prototype Test: Test prototypes of manholes and boxes for 
compliance with SCTE 77. Strength tests shall be for specified tier ratings of products supplied. 

 
1. Strength tests of complete boxes and covers shall be by either an independent testing agency 

or the manufacturer. A qualified registered professional engineer shall certify  tests by 
manufacturer. 

2. Testing machine pressure gages shall have current calibration certification complying with 
ISO 9000 and ISO 10012, and traceable to NIST standards. 
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PART 3 - EXECUTION 
 

3.1 UNDERGROUND DUCT APPLICATION 
 

A. Minimum conduit/duct size for underground installations shall be one inch. 
 

B. Ducts for Electrical Cables over 600 V: RNC, NEMA Type EPC-40 PVC, in concrete-encased 
duct bank, unless otherwise indicated. 

 
C. Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-40 PVC, in concrete- 

encased duct bank, unless otherwise indicated. 
 

D. Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-40 PVC, in direct-buried 
duct bank, unless otherwise indicated. 

 
E. Ducts for Electrical Branch Circuits: RNC, NEMA Type EPC-40 PVC, in direct-buried duct 

bank, unless otherwise indicated. 
 

F. Underground Ducts for Telephone, Communications, or Data Utility Service Cables: RNC, 
NEMA Type EPC-40 PVC, in concrete-encased duct bank, unless otherwise indicated. 

 
G. Underground Ducts Crossing Paved Paths, Walks, Driveways and Roadways: RNC, NEMA 

Type EPC-40 PVC, encased in reinforced concrete. 
 

H. A nylon pull cord shall be installed and tied off in each duct, including spares. The nylon pull 
cord shall have a minimum tensile strength of 200 pounds. 

 

3.2 UNDERGROUND ENCLOSURE APPLICATION 
 

A. Handholes and Boxes for 600 V and Less, Including Telephone, Communications, and Data 
Wiring: 

 
1. Units  in  Roadways  and  Other  Deliberate  Traffic  Paths:  Precast   concrete.   AASHTO 

HB 17, H-20 structural load rating. 
2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Non-

deliberate Loading by Heavy Vehicles: Precast concrete, AASHTO HB 17, H-20; Polymer 
concrete, SCTE 77, Tier 15 structural load rating. 

3. Units in Sidewalk and Similar Applications with a Safety Factor for Non-deliberate Loading 
by Vehicles: Precast concrete, AASHTO HB 17, H-10, Polymer concrete units, SCTE 77, 
Tier 8 structural load rating. 

 
B. Manholes:  Precast concrete. 

 
1. Units Located in Roadways and Other Deliberate Traffic Paths by Heavy or Medium 

Vehicles:  H-20 structural load rating according to AASHTO HB 17. 
2. Units Not Located in Deliberate Traffic Paths by Heavy or Medium Vehicles: H-10 load 

rating according to AASHTO HB 17. 
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3.3 EARTHWORK 
 

A. Excavation and Backfill: Comply with earth moving sections in Division 31 Specifications, but do 
not use heavy-duty, hydraulic-operated, compaction equipment. 

 
B. Restore surface features at areas disturbed by excavation and reestablish original grades, unless 

otherwise indicated.  Replace removed sod immediately after backfilling is completed. 
 

C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore 
vegetation and include necessary top-soiling, fertilizing, liming, seeding, sodding, sprigging, and 
mulching.  Comply with plantings Sections in Division 32 Specifications. 

 
D. Cut and patch existing pavement in the path of underground ducts and utility structures according 

to appropriate Division 01 Sections. 
 

3.4 DUCT INSTALLATION 
 

A. Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away 
from buildings and equipment. Slope ducts from a high point in runs between two manholes to 
drain in both directions. 
1. Water intrusion into buildings through ducts is not acceptable. 
2. This Contractor shall be fully responsible for corrective action necessary to insure water 

infiltration is eliminated. 
 

B. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use manufactured 
long sweep bends with a minimum radius of 48 inches, both horizontally and vertically, at other 
locations, unless otherwise indicated. 

 
C. Joints: Use solvent-cemented joints in ducts and fittings and make watertight according to 

manufacturer's written instructions. Stagger couplings so those of adjacent ducts do not lie in same 
plane. 

 
D. Duct Entrances to Manholes and Polymer Concrete Handholes: Use end bells, spaced 

approximately 10 inches (250 mm) O.C. for 5-inch (125-mm) ducts, and vary proportionately for 
other duct sizes. 

 
1. Begin change from regular spacing to end-bell spacing 10 feet (3 m) from the end bell 

without reducing duct line slope and without forming a trap in the line. 
2. Direct-Buried Duct Banks: Install an expansion and deflection fitting in each conduit in 

the area of disturbed earth adjacent to manhole or handhole. 
3. Grout end bells into structure walls from both sides to provide watertight entrances. 

 
E. Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at least 

10 feet (3 m) outside the building wall without reducing duct line slope away from the building, 
and without forming a trap in the line. Use fittings manufactured for duct-to-conduit transition. 
Install conduit penetrations of building walls as specified in Division 26 Section "Sleeves and 
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Sleeve Seals for Electrical Raceways and Cabling." 
 

F. Sealing: Provide temporary closure at terminations of ducts that have cables pulled. Seal spare 
ducts at terminations. Use sealing compound and plugs to withstand at least 15-psig (1.03-  MPa) 
hydrostatic pressure. 

 
G. Concrete-Encased Ducts:  Support ducts on duct separators. 

 
1. Separator Installation: Space separators close enough to prevent sagging and deforming  of 

ducts, with not less than 5 spacers per 20 feet (6 m) of duct. Secure separators to earth and 
to ducts to prevent floating during concreting. Stagger separators approximately 6 inches 
(150 mm) between tiers. Tie entire assembly together using fabric straps; do not use tie wires 
or reinforcing steel that may form conductive or magnetic loops around  ducts or duct 
groups. 

2. Concrete: 3000 psi (20 kPa), 28-day strength, complying with Division 03 Concrete 
Sections. 

3. Concreting Sequence: Place each run of concrete envelope between manholes or other 
terminations in one continuous operation. 

 
a. Start at one end and finish at the other, allowing for expansion and contraction of 

ducts as their temperature changes during and after the concrete placement. Use 
expansion fittings installed according to manufacturer's written recommendations, or 
use other specific measures to prevent expansion-contraction damage. 

b. If more than one concrete placement is necessary, terminate each in a vertical  plane 
and install 3/4-inch (19-mm) reinforcing rod dowels extending 18 inches  (450 mm) 
into concrete on both sides of joint near corners of envelope. 

 
4. Placing Concrete: Spade concrete carefully during pours to prevent voids under and between 

conduits and at exterior surface of envelope. Do not allow a heavy mass of concrete to fall 
directly onto ducts. Use a plank to direct concrete down sides of bank assembly to trench 
bottom. Allow concrete to flow to center of bank and rise up in middle, uniformly filling all 
open spaces. Do not use power-driven agitating equipment unless specifically designed for 
duct-bank application. Red dye shall be added to the top of the concrete during the 
placement. 

5. Reinforcement: Reinforce concrete-encased duct banks where they cross disturbed earth, 
road crossings and where indicated. Arrange reinforcing rods and ties without forming 
conductive or magnetic loops around ducts or duct groups. 

6. Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting and 
concrete envelope can be placed without soil inclusions; otherwise, use forms. 

7. Minimum Space between Ducts: 3 inches (75 mm) between ducts and exterior envelope 
wall, 2 inches (50 mm) between ducts for like services, and 12 inches (300 mm) between 
power and signal ducts. 

8. Depth: Depth: Install top of duct bank at 36 inches (900 mm) below finished grade, unless 
otherwise indicated. 

9. Stub-Ups: Use manufactured PVC elbows for stub-ups at poles and equipment and at 
building entrances through the floor, unless otherwise indicated for circuit conductors 
smaller than No. 1/0 AWG and under 600 volts. Extend concrete encasement throughout the 
length of the elbow. 

10. Stub-Ups: Use manufactured rigid steel conduit elbows for stub-ups at poles and equipment 
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and at building entrances through the floor for all circuit conductors over 600 volts and 
circuits under 600 volts with conductor size No. 1/0 AWG or larger. 

 
a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 

coupling with 3 inches (75 mm) of concrete. 
b. Stub-Ups to Equipment: For equipment mounted on outdoor concrete  bases, extend 

steel conduit horizontally a minimum of 60 inches (1500 mm) from edge of base.  
Install insulated grounding bushings on terminations at equipment. 

 
11. Warning Tape: Comply with Section 260553. Bury detectable warning tape approximately 

18 inches (450 mm) above all concrete-encased ducts and duct banks. Align tape parallel to 
and within 3 inches (75 mm) of the centerline of duct bank.  Provide an additional warning 
tape for each 12-inch (300-mm) increment of duct-bank width over a nominal 18 inches 
(450 mm). Space additional tapes 12 inches (300 mm) apart, horizontally. 

 
H. Direct-Buried Duct Banks: 

 
1. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor 

temperature. 
2. Space separators close enough to prevent sagging and deforming of ducts, with not less than 

5 spacers per 20 feet (6 m) of duct.  Secure separators to earth and to ducts to  prevent 
displacement during backfill and yet permit linear duct movement due to expansion and 
contraction as temperature changes. Stagger spacers approximately 6 inches (150 mm) 
between tiers. 

3. Excavate trench bottom to provide firm and uniform support for duct bank. Prepare  trench 
bottoms as specified in earth moving sections in Division 31 Specifications for pipes less 
than 6 inches (150 mm) in nominal diameter. 

4. Install backfill as specified in earth moving sections in Division 31 Specifications. 
5. After installing first tier of ducts, backfill and compact. Start at tie-in point and work toward 

end of duct run, leaving ducts at end of run free to move with expansion and contraction as 
temperature changes during this process. Repeat procedure after placing each tier. After 
placing last tier, hand-place backfill to 4 inches (100 mm) over ducts and hand tamp. Firmly 
tamp backfill around ducts to provide maximum supporting strength. Use hand tamper only. 
After placing controlled backfill over final tier, make final duct connections at end of run 
and complete backfilling with normal compaction as specified in earth moving sections in 
Division 31 Specifications. 

6. Install ducts with a minimum of 3 inches (75 mm) between ducts for like services and 12 
inches (300 mm) between power and signal ducts. 

7. Depth: Install top of duct bank at 36 inches (900 mm) below finished grade, unless otherwise 
indicated. 

8. Set elevation of bottom of duct bank below the frost line. 
9. Install manufactured duct elbows for stub-ups at poles and equipment and at building 

entrances through the floor, unless otherwise indicated. Encase elbows for stub-up ducts 
throughout the length of the elbow. 

10. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and  at 
building entrances through the floor. 
a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 

coupling with 3 inches (75 mm) of concrete. 
b. For equipment mounted on outdoor concrete bases, extend steel conduit horizontally 
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a minimum of 60 inches (1500 mm) from edge of equipment pad or foundation.  
Install insulated grounding bushings on terminations at equipment. 

 
11. Warning Tapes: Comply with Section 260553. Bury detectable warning tape approximately 

18 inches (450 mm) above all duct banks. Align tape parallel  to and  within 3 inches (75 
mm) of the centerline of duct bank. Provide an additional warning tape for each 12-inch 
(300-mm) increment of duct-bank width over a nominal 18 inches (450 mm).  Space 
additional tapes 12 inches (300 mm) apart, horizontally. 

 

3.5 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES 
 

A. Precast Concrete Handhole and Manhole Installation: 
 

1. Comply with ASTM C 891, unless otherwise indicated. 
2. Install unit level and plumb and with orientation and depth coordinated with connecting 

ducts to minimize bends and deflections required for proper entrances. 
3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded 

from 1-inch (25-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as 
adjacent undisturbed earth. 

 
B. Elevations: 

 
1. Manhole Roof:  Install with rooftop at least 18 inches (450 mm) below finished grade. 
2. Manhole Frame: In paved areas and traffic-ways, set frames flush with finished grade.  Set 

other manhole frames 1 inch (25 mm) above finished grade. 
3. Install handholes with bottom below the frost line, 42”below grade. 
4. Handhole Covers: In paved areas and traffic-ways, set surface flush with finished grade. Set 

covers of other handholes 1 inch (25 mm) above finished grade. 
5. Where indicated, cast handhole cover frame integrally with handhole structure. 

 
C. Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage 

provisions indicated. 
 

D. Manhole Access:  Circular opening in manhole roof; sized to match cover size. 
 

1. Manholes with Fixed Ladders: Offset access opening from manhole centerlines to align with 
ladder. 

2. Install chimney, constructed of precast concrete collars and rings to support frame and cover 
and to connect cover with manhole roof opening. Provide moisture-tight masonry joints and 
waterproof grouting for cast-iron frame to chimney. 

 
E. Waterproofing: Apply waterproofing to exterior surfaces of manholes and handholes after 

concrete has cured at least three days. Waterproofing materials and installation are specified in 
Division 07. After ducts have been connected and grouted, and before backfilling, waterproof 
joints and connections and touch up abrasions and scars.   Waterproof exterior of manhole 
chimneys after mortar has cured at least three days. Joint between manhole and chimney shall be 
sealed with a flexible epoxy or EPDM rubber seal. 
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F. Hardware:  Install removable hardware, including pulling eyes, cable stanchions, and cable arms 
as required for installation and support of cables and conductors and as indicated. 

 
G. Fixed Manhole Ladders: Arrange to provide for safe entry with maximum clearance from cables 

and other items in manholes. 
 

H. Field-Installed Bolting Anchors in Manholes and Concrete Handholes: Do not drill deeper than 3-
7/8 inches (98 mm) for manholes and 2 inches (50 mm) for handholes, for anchor bolts installed 
in the field.  Use a minimum of two anchors for each cable stanchion. 

 
I. Warning Sign: Install "Confined Space Hazard" warning sign on the inside surface of each 

manhole cover. 
 

3.6 INSTALLATION OF HANDHOLES AND BOXES 
 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting ducts to minimize bends and deflections required for proper entrances. Use box 
extension if required to match depths of ducts, and seal joint between box and extension as 
recommended by the manufacturer. 

 
B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 

1/2-inch (12.7-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as adjacent 
undisturbed earth. 

 
C. Elevation: In paved areas and traffic-ways, set so cover surface will be flush with finished grade.  

Set covers of other handholes 1 inch (25 mm) above finished grade. 
 

D. Install handholes and boxes with bottom below the frost line, 42” below grade. 
 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, 
as required for installation and support of cables and conductors and as indicated. Select arm 
lengths to be long enough to provide spare space for future cables, but short enough to preserve 
adequate working clearances in the enclosure. 

 
F. Field-cut openings for ducts and conduits according to enclosure manufacturer's written 

instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes for 
terminating fittings to be used, and seal around penetrations after fittings are installed. 

 
G. For enclosures installed in asphalt paving and concrete and subject to occasional, non- deliberate, 

heavy-vehicle loading, form and pour a concrete ring encircling, and in contact with, enclosure 
and with top surface screeded to top of box cover frame. Bottom of ring shall rest on compacted 
earth. 

 
1. Concrete: 3000 psi (20 kPa), 28-day strength, complying with Division 03 Concrete 

Sections with a troweled finish. 
2. Dimensions:  10 inches wide by 12 inches deep (250 mm wide by 300 mm deep). 

 
3.7 GROUNDING 
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A. Ground underground ducts and utility structures according to Division 26 Section "Grounding 

and Bonding for Electrical Systems." 
 

3.8 FIELD QUALITY CONTROL 
 

A. Perform the following tests and inspections and prepare test reports: 
 

1. Demonstrate capability and compliance with requirements on completion of installation  of 
underground ducts and utility structures. 

2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test for out- 
of-round duct. Provide mandrel equal to 80 percent fill of duct. If obstructions are indicated, 
remove obstructions and retest. 

3. Test manhole and handhole grounding to ensure electrical continuity of grounding and 
bonding connections. Measure and report ground resistance as specified in Division 26 
Section "Grounding and Bonding for Electrical Systems." 

 
B. Correct deficiencies and retest as specified above to demonstrate compliance. 

 

3.9 CLEANING 
 

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts. 
Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout 
ducts. 

 
B. Clean internal surfaces of manholes, including sump.  Remove foreign material. 

 

END OF SECTION 26 05 43 
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PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.  

1.2  SUMMARY  

 A.  Section Includes:  

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.  
2. Sleeve-seal systems.  
3. Sleeve-seal fittings.  
4. Grout.  
5. Silicone sealants.  

B. Related Requirements:  

1. Comply with Division 07 Sections for penetration firestopping installed in fire-resistancerated 
walls, horizontal assemblies, and smoke barriers, with and without penetrating items.  

1.3  QUALITY ASSURANCE  

A. All products shall be UL labeled for their intended use.  

B. Comply with FM Global requirements.  

1.4  ACTION SUBMITTALS  

A. Product Data:  For each type of product.  

 

PART 2 - PRODUCTS  

2.1  SLEEVES  

A. Wall Sleeves:  

1. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 
coated, plain ends.  
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B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  Galvanized-steel 
sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal joint, 
with tabs for screw-fastening the sleeve to the board. C. Sleeves for Rectangular Openings:  

1. Material:  Galvanized sheet steel.  
2. Minimum Metal Thickness:  

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 
mm) and with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch 
(1.3 mm).  
b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more 
and one or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch 
(3.5 mm).  

2.2  SLEEVE-SEAL SYSTEMS  

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable.  

1.  Manufacturers:  Subject to compliance with requirements, provide products by the 
following:  

 a. Pipeline Seal & Insulator, Inc. (Link Seal).  

2. Sealing Elements:   Rubber interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe.  

3. Pressure Plates: Carbon Steel, Composite, Stainless Steel.  
4. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates 

to sealing elements.  

2.3  SLEEVE-SEAL FITTINGS  

A. Description:  Manufactured plastic, sleeve-type, water-stop assembly made for embedding in 
concrete slab or wall.  Unit shall have plastic or rubber water-stop collar with center opening to 
match piping OD.  

1.  Manufacturers:  Subject to compliance with requirements, provide products by the 
following:  
a. Pipeline Seal & Insulator, Inc. (Link Seal).  

2.4  GROUT  

A. Description:  Non-shrink; recommended for interior and exterior sealing openings in non-
fire rated walls or floors.  
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B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout.  

C. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength.  

D. Packaging:  Premixed and factory packaged.  

2.5  SILICONE SEALANTS  

A. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants 
of grade indicated below.  

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other 
horizontal surfaces that are not fire rated.  
2. Sealant shall have VOC content of 250 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).  

PART 3 - EXECUTION  

3.1  SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS  

A.  Comply with NECA 1.  

B. Comply with NEMA VE 2 for cable tray and cable penetrations.  

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-
Unit Floors and Walls:  

 1.  Interior Penetrations of Non-Fire-Rated Walls and Floors:  

a. Seal annular space between sleeve and raceway or cable, using joint 
sealant appropriate for size, depth, and location of joint.  Comply with requirements 
in Division 07 Sections for joint sealants  
b. Seal space outside of sleeves with mortar or grout.  Pack sealing material 
solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; 
protect material while curing.  

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 
opening.  

3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve 
and raceway or cable unless sleeve seal is to be installed.  
4. Install sleeves for wall penetrations unless core-drilled holes or formed openings 
are used.  Install sleeves during erection of walls.  Cut sleeves to length for mounting flush 
with both surfaces of walls.  De-burr after cutting.  



Liberty Seneca Renovations                    SECTION 26 05 44 –  
SLEEVES AND SLEEVE SEALS  

FOR ELECTRICAL RACEWAYS & CABLING 
   

 
  
Liberty Seneca Renovations                    SLEEVES AND SLEEVE SEALS 26 05 44 - 4 
 

5. Install sleeves for floor penetrations.  Extend sleeves installed in floors 3 inches 
(75 mm) above finished floor level.  Install sleeves during erection of floors.  

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  

1. Use circular metal sleeves unless penetration arrangement requires rectangular 
sleeved opening.  
2. Seal space outside of sleeves with approved joint compound for gypsum board 
assemblies.  

E. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work.  

F. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using cast-iron pipe sleeves 
and mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between pipe and sleeve for installing mechanical sleeve seals.  

G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves.  Size 
sleeves to allow for 1-inch (25-mm) annular clear space between raceway or cable and 
sleeve for installing sleeve-seal system.  

3.2  SLEEVE-SEAL-SYSTEM INSTALLATION  

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at 
raceway entries into building.  

B. Install type and number of sealing elements recommended by manufacturer for raceway or 
cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical 
sleeve seals and install in annular space between raceway or cable and sleeve.  Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal.  

3.3  SLEEVE-SEAL-FITTING INSTALLATION  

A. Install sleeve-seal fittings in new walls and slabs as they are constructed.  

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 

walls.  Position water-stop flange to be centered in concrete slab or wall. C. Secure nailing 

flanges to concrete forms.  

 D.  Using grout, seal the space around outside of sleeve-seal fittings.  

 
 
 

END OF SECTION 26 05 44 
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PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.  

1.2  SUMMARY  

 A.  Section Includes:  

1. Identification for raceways.  
2. Identification of power and control cables.  
3. Identification for conductors.  
4. Underground-line warning tape.  
5. Warning labels and signs.  
6. Instruction signs.  
7. Equipment identification labels.  
8. Miscellaneous identification products.  

1.3  ACTION SUBMITTALS  

 A.  Product Data:  For each electrical identification product indicated.  

1.4  QUALITY ASSURANCE  

A. Comply with ANSI A13.1.  

B. Comply with NFPA 70.  

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.  

D. Comply with ANSI Z535.4 for safety signs and labels.  

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and 
inks used by label printers, shall comply with UL 969.  

PART 2 - PRODUCTS  

2.1  POWER RACEWAY IDENTIFICATION MATERIALS  

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length 
of color field for each raceway size.  



Liberty Seneca Renovations   SECTION 26 05 53 – 
IDENTIFICATION FOR ELECTRICAL SYSTEMS 

 
   

 
  
Liberty Seneca Renovations INDENTIFICATION 26 05 53 - 2 
 

B. Colors for Raceways Carrying Circuits at more than 600 V:  

1. Black letters on an orange field.  
2. Legend: "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch-
(75-mm-) high letters.  

C. Colors for Raceways Carrying Circuits at 600 V or Less and conduits larger than two 
inches:  

1. Black letters on a white field.  
2. Legend:  Indicate voltage and system or service type.  

D. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- 
and chemical-resistant coating and matching wraparound adhesive tape for securing ends of 
legend label.  

E. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less and conduits larger 
than two inches:  Slit, pre-tensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action. F. Colors for Raceways Carrying Circuits at 600 V or Less and conduits two inches and 
less:  

 1.   Factory applied color finish, comply with Section 260533.  

2.2  POWER AND CONTROL CABLE IDENTIFICATION MATERIALS  

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway and cable size.  

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of 
legend label.  

C. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant 
grommet and cable tie for attachment to conductor or cable.  
1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer.  

2.3  CONDUCTOR IDENTIFICATION MATERIALS  

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tapes not less than 3 mils (0.08 
mm) thick by 1 to 2 inches (25 to 50 mm) wide.  
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B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of 
legend label.  

C. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit 
identification legend machine printed by thermal transfer or equivalent process.  

D. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant grommet 
and cable tie for attachment to conductor or cable.  

1.  Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer.  

2.4  FLOOR MARKING TAPE  

A. 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with black and 
white stripes and clear vinyl overlay.  

2.5  UNDERGROUND-LINE WARNING TAPE A. 

 Tape:  

1. Recommended by manufacturer for the method of installation and suitable to 
identify and locate underground electrical and communications utility lines.  
2. Printing on tape shall be permanent and shall not be damaged by burial operations.  
3. Tape material and ink shall be chemically inert, and not subject to degrading when 
exposed to acids, alkalis, and other destructive substances commonly found in soils.  
4. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, 
a solid aluminum-foil core, and a clear protective film that allows inspection of the 
continuity of the conductive core, bright-colored, continuous-printed on one side with the 
inscription of the utility, compounded for direct-burial service.  
5. Overall Thickness:  5 mils (0.125 mm).  
6. Foil Core Thickness:  0.35 mils (0.00889 mm).  
7. Weight:  28 lb/1000 sq. ft. (13.7 kg/100 sq. m).  
8. 3-Inch (75-mm) Tensile According to ASTM D 882:  70 lbf (311.3 N), and 4600 
psi (31.7 MPa).  

B. Color and Printing:  

1. Comply with ANSI Z535.1 through ANSI Z535.5.  
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE.  
3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, 
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.  

2.6  WARNING LABELS AND SIGNS  
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A. Comply with NFPA 70 and 29 CFR 1910.145.  

B. Baked-Enamel Warning Signs:  

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, 
and size required for application.  
2. 1/4-inch (6.4-mm) grommets in corners for mounting.  
3. Nominal size, 7 by 10 inches (180 by 250 mm).  

C.  Metal-Backed, Butyrate Warning Signs:  

1. Weather-resistant, non-fading, preprinted, cellulose-acetate butyrate signs with 
0.0396inch (1-mm) galvanized-steel backing; and with colors, legend, and size required for 
application.  
2. 1/4-inch (6.4-mm) grommets in corners for mounting.  
3. Nominal size, 10 by 14 inches (250 by 360 mm).  

 D. Warning label and sign shall include, but are not limited to, the following legends:  

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK 
HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."  
2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA 
IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 48 INCHES 
(1220 MM)."  
3. Flash Protection Field Marking: All panelboards, switchgear, switchboards, 
panelboards motor control centers, motor control panels and electrical control panels shall 
be provided with a black on yellow warning sign per ANSI Z535.4 and ISO 3864. The sign 
shall read:  
“DANGER! ARC FLASH and SHOCK HAZARD. FOLLOW ALL REQUIREMENTS 
IN NFPA70E FOR SAFE WORK PRACTICES and PERSONAL PROTECTIVE  
EQUIPMENT.” The sign shall be prominently mounted on the front of the equipment and 
readily visible. If the equipment has multiple removable front covers, a sign shall be 
mounted on each cover. For flush mounted panelboards in finished spaces, the sign shall 
be mounted on the inside of the door or inside cover. Manufacturers’ standard labels are 
not acceptable.  

2.7  INSTRUCTION SIGNS  

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for 
signs up to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes.  

1. Engraved legend with black letters on white face.  
2. Punched or drilled for mechanical fasteners.  
3. Framed with mitered acrylic molding and arranged for attachment at applicable 
equipment.  
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B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay 
shall provide a weatherproof and UV-resistant seal for label.  

2.8  EQUIPMENT IDENTIFICATION NAMEPLATES  

A. Engraved, Laminated Acrylic or Melamine Nameplate:   Minimum letter height shall be ½ 
inch (13 mm). Refer to Drawings for Nameplate Detail.  

B. Fasteners for nameplates: stainless steel screws that do not change the NEMA or NRTL 
rating of the enclosure, adhesive labels shall not be used.  

2.9  MISCELLANEOUS IDENTIFICATION PRODUCTS  

A. Paint:  Comply with requirements in painting Sections for paint materials and application 
requirements.  Select paint system applicable for surface material and location (exterior or 
interior).  

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel 
machine screws with nuts and flat and lock washers.  

PART 3 - EXECUTION  

3.1  INSTALLATION  

A. Location:  Install identification materials and devices at locations for most convenient 
viewing without interference with operation and maintenance of equipment.  

B. Apply identification devices to surfaces that require finish after completing finish work.  

C. Self-Adhesive Identification Products:  Clean surfaces before application, using materials 
and methods recommended by manufacturer of identification device.  

D. Attach signs and plastic labels with mechanical fasteners appropriate to the location and 
substrate.  

E. System Identification Color-Coding Bands for Raceways Larger than Two Inches:  Each 
color coding band shall completely encircle conduit.  Locate bands at changes in direction, at 
penetrations of walls and floors, at 30-foot maximum intervals in straight runs, and within six 
inches of pull or junction boxes.  

F. System Identification Labels for Raceways carrying circuits above 600V:   Locate labels 
at changes in direction, at penetrations of walls and floors, at 30-foot maximum intervals in 
straight runs, and within six inches of pull or junction boxes.  
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G. System Identification Labels for Raceways carrying circuits 600V and less:   Locate labels 
at changes in direction, at penetrations of walls and floors, at 30-foot maximum intervals in 
straight runs, and within six inches of pull or junction boxes.  

H. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape.  Use multiple tapes where width of multiple lines installed in a 
common trench or concrete envelope exceeds 18 inches overall. Comply with Section 260543.  

I. Painted Identification:  Comply with requirements in painting Sections for surface 
preparation and paint application.  

3.2  IDENTIFICATION SCHEDULE  

A. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction 
and pull box of the following systems with self-adhesive vinyl labels with the wiring system 
legend, system voltage, and panel/circuit number.  System legends shall comply with Section 
260533 – 3.5.D.  

1. Normal power.  
2. Critical branch power.  
3. Life safety power.  
4. Equipment branch power.  
5. UPS.  

B. Power-Circuit Conductor Identification, 600 V or Less:  .For conductors in vaults pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.  

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed below for 

ungrounded service, feeder, and branch-circuit conductors. a. Color shall be factory applied.  

 b.  Colors for 208/120-V Circuits:  

1) Phase A:  Black.  
2) Phase B:  Red.  
3) Phase C:  Blue.  

 c.  Colors for 480/277-V Circuits:  

1) Phase A:  Brown.  
2) Phase B:  Orange.  
3) Phase C:  Yellow.  

d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns 
for a minimum distance of 6 inches (150 mm) from terminal points and in boxes 
where splices or taps are made.  Apply last two turns of tape with no tension to 
prevent possible unwinding.  Locate bands to avoid obscuring factory cable 
markings.  
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e. For new work in existing buildings, the existing identification method 
shall be used for new conductors provided it meets all requirements of this Section 
and the NEC.  

C. Install instructional sign including the color code for grounded and ungrounded conductors 
using adhesive-film-type labels.  

D. Emergency Sources: A sign shall be placed at the service entrance equipment indicating 
the type and location of on-site emergency power sources per NEC Art. 700.  

E. Elevator Disconnects:  Provide “Fed From” signs indicating the location of the supply side 
OCPD for each elevator power source.  

F. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list 
source.  

G. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, 
control, and signal connections.  

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, 
and pull points.  Identify by system and circuit designation.  
2. Use system of marker tape designations that is uniform and consistent with system 
used by manufacturer for factory-installed connections.  
3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, 
and the Operation and Maintenance Manual.  

H. Locations of Underground Lines:  Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical fiber cable.  

1. Install underground-line warning tape for both direct-buried cables and cables in 
raceway.  

I. Workspace Indication:  Install floor marking tape to show working clearances in the 
direction of access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 
1926.403 unless otherwise indicated.  Do not install at flush-mounted panelboards and similar 
equipment in finished spaces.  

J. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:   
Baked enamel warning signs or Metal-backed, butyrate warning signs.  

1. Comply with 29 CFR 1910.145.  
2. Identify system voltage.  
3. Apply to exterior of door, cover, or other access.  
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: a. Power transfer switches.  

b. Controls with external control power connections.  
c. Other equipment as indicated on the Drawings.  
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K. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs with 
approved legend where instructions are needed for system or equipment operation.  

L. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a 
red background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at 
equipment used for power transfer and load shedding.  

M. Equipment Identification Nameplates:  On each unit of equipment, install unique 
designation nameplate that is consistent with wiring diagrams, schedules, and the Operation and 
Maintenance Manual.  Apply nameplates to Switchgears, Switchboards, Distribution Panels, 
Panelboards, Motor Control Centers, Transformers, Individual Starters, Contactors, Disconnect 
Switches, Transfer Switches, Control Panels and Similar Equipment.  Systems include power, 
lighting, and control systems unless equipment is provided with its own identification.  

1. Colors for equipment nameplates:  
a. NORMAL power system: black letters on white background.  
b. CRITICAL EMERGENCY power system: white letters on red 
background.  

c. LIFE SAFETY power system: white letters on red background.  
d. EQUIPMENT EMERGENCY power system: white letters on red 
background.  
e. STANDBY EMERGENCY power system: (dead bus under normal 
conditions) black letters on yellow background.  

2. Labeling Instructions:  
a. Identify the piece of equipment, the source, voltage characteristics, and the 
load served  
b. Indoor Equipment:  Engraved, laminated acrylic or melamine nameplate.  
Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) 
high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are required, 
use labels 2 inches (50 mm) high.  
c. Outdoor Equipment:  Engraved, laminated acrylic or melamine nameplate. 
Unless otherwise indicated, provide a single line of text with one-inch- (26-mm-) 
high letters on 3-inch- (76-mm-) high label; where two lines of text are required, use 
labels 4 inches (100 mm) high.  
d. Elevated Components:  Increase sizes of nameplates and letters to those 
appropriate for viewing from the floor.  
e. Fasten nameplates with appropriate stainless steel screws that do not 
change the NEMA or NRTL rating of the enclosure. Stick-on or adhesives are not 
acceptable unless the NEMA enclosure rating is compromised, then only epoxy 
adhesive shall be used to attach nameplates.  

END OF SECTION 26 05 53 
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PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.  

1.2  SUMMARY  

 A. Section Includes:  

1. Time switches.  
2. Exterior photoelectric sensors.  
3. Indoor occupancy sensors.  
4. Indoor daylight sensors.  
5. Wall box dimmers.  
6. Emergency relay control devices. (GTD)  

a. Related Sections:  

1. Section 260519 “Low Voltage Electrical Power Conductors and Cables” for wire and 
cabling.  

2. Section 260936 “Modular Dimming Controls” for localized dimming.  
 

1.3  DEFINITIONS  

A. LED:  Light-emitting diode.  

B. PIR:  Passive infrared.  

1.4  SUBMITTALS  

A. Product Data:  For each type of product indicated.  

B. Shop Drawings:  Show installation details for occupancy, photoelectric sensors and 
emergency relay control devices.  

1. Interconnection diagrams showing field-installed wiring.  

2. Submit typical wiring diagrams for all components including, but not limited to, 
photosensors, time switches, emergency relay control devices and occupancy sensors.  

 
C. Field quality-control test reports. 
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D. Operation and Maintenance Data:  For each type of product to include in emergency, 

operation, and maintenance manuals.  

1.5  WARRANTIES  

A. Indoor occupancy sensors, photosensors, time switches and emergency relay control devices shall have 
a standard five (5) year warranty.  

1.6  COORDINATION  

A. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates 
ceilings or is supported by them, including luminaires, HVAC equipment, smoke detectors, fire-suppression 
system, and partition assemblies.  

1.7  QUALITY ASSURANCE  

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 
70, Article 100, by a testing agency acceptable to Authorities Having Jurisdiction, and marked 
for intended use.  

 

PART 2 - PRODUCTS  

2.1  TIME SWITCHES  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Intermatic, Inc.  
2. Cooper Industries, Inc.  
3. TORK.  

B. Electronic Time Switches:  Electronic, solid state programmable units with alphanumeric 
display; complying with UL 917.  

1. Contact Configuration:  SPST.  
2. Contact Rating:  30A inductive or resistive, 240-V ac.  
3. Program:  2 on-off set points on a 24-hour schedule, allowing different set points 
for each day of the week and an annual holiday schedule that overrides the weekly 
operation on holidays.  

4. Circuitry:  Allow connection of a photoelectric relay as substitute for on-off 
function of a program on selected channels.  
5. Astronomic Time:  All channels.  
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6. Battery Backup:  For schedules and time clock.  

C. Color to be white, ivory or grey.  Custom colors to be coordinated with the Architect.  

2.2  EXTERIOR PHOTOELECTRIC SENSORS  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Lutron.  
2. Leviton.  
3. Hubbell Building Automation.  

B. Description:  Solid state, with SPST dry contacts rated for 1800-VA to operate connected 
load, or contactor coils, complying with UL 773A.  

1. Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and 
turn-off levels within that range.  
2. Time Delay:  30-second minimum, to prevent false operation.  
3. Lightning Arrestor: Air gap type.  
4. Mounting:  Twist lock complying with IEEE C136.10, with base.  

2.3  INDOOR OCCUPANCY SENSORS  

A. Manufacturers:  Basis-of-Design Product:  Subject to compliance with requirements, 
provide products by Lutron Electronics or comparable product approved by Architect.  

  

B. General Description:  Ceiling or wall mounting, solid-state type with a separate relay unit 
and isolated output.  

1. Operation:  Unless otherwise indicated, turn lights on when covered area is 
occupied and off when unoccupied; with a time delay for turning lights off, adjustable in 
ten (10) minute increments to a maximum setting of sixty (60) minutes.  
2. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 
773A.  Sensor shall be powered from the relay unit.  
3. Relay Unit:  Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-
A tungsten at 120-V ac, and for 1 hp at 120-V ac.  Power supply to sensor shall be 24-V 
dc, 150-mA, Class 2 power source as defined by NFPA 70.  
4. Mounting:  

a. Sensor:  Suitable for mounting in any position on a standard outlet box.  
b. Relay:  Externally mounted through a 1/2-inch knockout in a standard 
electrical enclosure.  
c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind 
hinged door.  
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5. Indicator:  LED, to show when motion is being detected during testing and normal 
operation of the sensor.  
6. Bypass Switch:  Override the ‘on’ function in case of sensor failure.  
7. Automatic Light-Level Sensor:  Adjustable from 2 to 200 fc; keep lighting off 
when selected lighting level is present.  
8. Sensors shall be UL listed.  
9. Communications capability with daylighting function.  
10. Five year warranty.  
11. Fully compatible with lighting control system/dimming system and shall 
communicate with said system.  
12. Color to be white, ivory or grey.  Custom colors to be coordinated with the 
Architect.  

  

C. Dual-Technology Low Voltage Type with Power Pack:  Ceiling or wall mounting; detect 
occupancy/vacancy by using a combination of PIR and ultrasonic detection methods in area of 
coverage.  Particular technology or combination of technologies that controls on-off functions 
shall be selectable in the field by operating controls on unit.  

1. Sensitivity Adjustment:  Separate for each sensing technology.  
2. Detector Sensitivity:  Detect occurrences of 6-inch minimum movement of any 
portion of a human body that presents a target of not less than 36 sq. in., and detect a person 
of average size and weight moving not less than 12 inches in either a horizontal or a vertical 
manner at an approximate speed of 12 inches/s.  
3. Detection Coverage (Standard Room):  360º coverage, detect occupancy anywhere 
in the following areas when mounted on a 96-inch high ceiling. a. Up to 1000 sq. ft. for 
normal range.  

 b.  Up to 2000 sq. ft. for extended range.  
4. Operating Environment:  Operating temperature 32º-104ºF with a relative 
humidity (noncondensing) of 0% to 95%.  
5. Color to be white, ivory or grey.  Custom colors to be coordinated with the 
Architect.  

  

D. Dual-Technology Line Voltage Dual Relay Type:  Wall mounted for dual level control; 
detect occupancy/vacancy by using a combination of PIR and ultrasonic detection methods in 
area of coverage.  Particular technology or combination of technologies that controls on-off 
functions shall be selectable in the field by operating controls on unit.  

1. Sensitivity Adjustment:  Separate for each sensing technology.  
2. Detector Sensitivity:  Detect occurrences of 6-inch minimum movement of any 
portion of a human body that presents a target of not less than 36 sq. in., and detect a person 
of average size and weight moving not less than 12 inches in either a horizontal or a vertical 
manner at an approximate speed of 12 inches/s.  
3. Detection Coverage (Standard Room):  180º coverage, detect occupancy anywhere 
in the following areas when mounted on wall.  

 a.  Up to 225 sq. ft. for utilizing dual technology.  
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4. Operating Environment:  Operating temperature 32º-104ºF with a relative 
humidity (noncondensing) of 0% to 95%.  
5. Dual Relay.  
6. Dual button.  
7. Color to be white, ivory or grey.  Custom colors to be coordinated with the 
Architect.  

2.4          WALL-BOX DIMMERS  

A. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on-off 
switches, with audible frequency and EMI/RFI suppression filters.  

 1.  Manufacturers: Subject to compliance with requirements, provide the following:  
 a.  Lutron.  

B. Control:  Continuously adjustable slide-to-off with single-pole or three-way switching.  
Comply with UL 1472.  

C. Fluorescent Lamp Dimmer Switches:  Modular; compatible with dimmer ballasts; trim 
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of consistent 
dimming with low end not greater than 20 percent of full brightness.  

D. Fully compatible with lighting control system/dimming system and shall communicate 
with said system.  

E. Color to be white, ivory or grey.  Custom colors to be coordinated with the Architect.  

2.6  EMERGENCY RELAY CONTROL DEVICE  

A. Internal Type:  Self contained, modular, emergency power transfer device, factory mounted 
or field mounted within luminaire body and compatible with ballast, as manufactured by The 
Bodine Company, Model GTD or approved equal by the Architect.  

1. Emergency Connection:  Operate one (1) ballast within fluorescent luminaire 
continuously under emergency conditions regardless of wall switch position.  Connect 
unswitched normal and emergency circuits, and switched normal circuit to transfer device.  
Output to one (1) AC ballast.  
2. Fused input.  
3. Rated for 3 amps, 120/277 volts.  

B. External Type:  Where control of multiple luminaires is indicated, externally mounted type 
unit as manufactured by The Bodine Company, GTD20 or approved equal by the Architect.  

1. Fused input.  
2. Rated for 20 amps, 120/277 volts.  

C. All devices shall be warranted for five (5) full years after date of purchase.  

D. UL 924 Listed.  
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2.7  CONDUCTORS AND CABLES  

A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 
AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables."  

B. Classes 2 and 3 Control Cable:  Multi-conductor cable with stranded-copper conductors 
not smaller than No.  18 AWG.  Comply with requirements in Division 26 Section "Low-Voltage 
Electrical Power Conductors and Cables."  

C. Class 1 Control Cable:  Multi-conductor cable with stranded-copper conductors not smaller 
than No. 14 AWG.  Comply with requirements in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables."  

  
PART 3 - EXECUTION  

3.1  INSTALLATION  

A. Coordinate layout and installation of ceiling-mounted devices with other construction that 
penetrates ceilings or is supported by them, including luminaires, HVAC equipment, smoke 
detectors, fire-suppression systems, and partition assemblies.  

B. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas 
indicated.  Do not exceed coverage limits specified in manufacturer's written instructions.   
Allow six (6) feet of cable slack for sensor location adjustment.    

C. Dimmers:  

1. Install dimmers within terms of their listing.  
2. Install unshared neutral conductors on line and load side of dimmers according to 
manufacturers' device listing conditions in the written instructions.  

3.2  WIRING INSTALLATION  

A. Wiring Method:  Comply with Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables." Minimum conduit size is 3/4 inch.  

B. Size conductors according to lighting control device manufacturer's written instructions 
unless otherwise indicated.  

C. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.  

3.3  IDENTIFICATION  
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A. Identify components and power and control wiring according to Section 260553 
"Identification for Electrical Systems."  

1.  Identify circuits or luminaires controlled by photoelectric and occupancy sensors 
at each sensor.  

B. Label time switches with a unique designation.  

3.4  FIELD QUALITY CONTROL  

A. Perform the following field tests and inspections and prepare test reports:  

1. After installing time switches and sensors, and after electrical circuitry has been 
energized, adjust and test for compliance with requirements.  
2. Operational Test:  Verify operation of each lighting control device, and adjust time 
delays.  

B. Lighting control devices that fail tests and inspections are defective Work.   

3.5  ADJUSTING  

A.  Occupancy Adjustments:  When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting sensors to suit occupied conditions.  
Provide up to two visits to Project during other-than-normal occupancy hours for this 
purpose.  

3.6  DEMONSTRATION  

A. Coordinate demonstration of products specified in this Section with demonstration 
requirements for low-voltage, programmable lighting control system specified in Division 26.  

 
 
 
 
 
 

END OF SECTION 26 09 23 
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SECTION 26 24 16 - PANELBOARDS 
 

PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.  

1.2  SUMMARY  

A. Section Includes:  

1. Distribution panelboards.  
2. Lighting and appliance branch-circuit panelboards.  
3. Electronic-grade panelboards.   

1.3  DEFINITIONS  

A. SVR:  Suppressed voltage rating.  

B. SPD:  Surge Protective Device.   

1.4  ACTION SUBMITTALS  

A. Product Data:  For each type of panelboard, switching and overcurrent protective device, 
surge suppression device, accessory, and component indicated.  Include dimensions and 
manufacturers' technical data on features, performance, electrical characteristics, ratings, and 
finishes.  

B. Shop Drawings:  For each panelboard and related equipment.  

1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of 
installed devices, equipment features, and ratings.  
2. Detail enclosure types and details for types other than NEMA 250, Type 1.  
3. Detail bus configuration, current, and voltage ratings.  
4. Short-circuit current rating of panelboards and overcurrent protective devices.  
5. Detail features, characteristics, ratings, and factory settings of individual 
overcurrent protective devices and auxiliary components.  
6. Include wiring diagrams for power, signal, and control wiring.  
7. Include time-current coordination curves for each type and rating of overcurrent 
protective device included in panelboards.  Submit on translucent log-log graft paper; 
include selectable ranges for each type of overcurrent protective device.  
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1.5  INFORMATIONAL SUBMITTALS  

A.  Panelboard Schedules:  For installation in panelboards.  Submit final versions after load 
balancing.  

1.7  CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data:  For panelboards and components to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in Division 01 Section 
"Operation and Maintenance Data," include the following:  

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices.  
2. Time-current curves, including selectable ranges for each type of overcurrent 
protective device that allows adjustments.  

1.8  MAINTENANCE MATERIAL SUBMITTALS  

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.  

 1. Keys:  Two spares for each type of panelboard cabinet lock.  

1.9  QUALITY ASSURANCE  

A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and 
accessories from single source from single manufacturer.  

B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and other items.  
Comply with indicated maximum dimensions.  

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 
70, by a qualified testing agency, and marked for intended location and application.  

D. Comply with NEMA PB 1.  

E. Comply with NFPA 70.  

1.10  DELIVERY, STORAGE, AND HANDLING  

A. Remove loose packing and flammable materials from inside panelboards.  

B. Handle and prepare panelboards for installation according to NEMA PB 1.  

1.11  PROJECT CONDITIONS  
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A. Environmental Limitations:  

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, 
wet work in spaces is complete and dry, work above panelboards is complete, and 
temporary HVAC system is operating and maintaining ambient temperature and humidity 
conditions at occupancy levels during the remainder of the construction period.  
2. Rate equipment for continuous operation under the following conditions unless 
otherwise indicated:  

a. Ambient Temperature:  Not exceeding minus 22 deg F (minus 30 deg C) 
to plus 104 deg F (plus 40 deg C).  
b. Altitude:  Not exceeding 6600 feet (2000 m).  

B. Service Conditions:  NEMA PB 1, usual service conditions, as follows:  

1. Ambient temperatures within limits specified.  
2. Altitude not exceeding 6600 feet (2000 m).  

1.12  COORDINATION  

A. Coordinate layout and installation of panelboards and components with other construction 
that penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  
Maintain required workspace clearances and required clearances for equipment access doors and 
panels.  

B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast 
anchor bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified 
in Division 03.  

1.13  WARRANTY  

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
transient voltage suppression devices that fail in materials or workmanship within specified warranty 
period.  

 1.  Warranty Period:  Five years from date of Substantial Completion.  

 

PART 2 - PRODUCTS  

2.1  GENERAL REQUIREMENTS FOR PANELBOARDS  

A. Enclosures:  Flush and surface-mounted cabinets.  

 1.  Rated for environmental conditions at installed location.  
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a. Indoor Dry and Clean Locations:  NEMA 250, Type 1.   
b. Outdoor Locations:  NEMA 250, Type 3R.  
c. Kitchen, Food Service and Wash-Down Areas:  NEMA 250, Type 4X, 
stainless steel.  
d. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.  
e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive 
Liquids:  NEMA 250, Type 12.  

2. Hinged Front Cover:  Entire front trim hinged to box and with standard door within 
hinged trim cover.  

3. Gutter Extension and Barrier:  Same gage and finish as panelboard enclosure; integral 
with enclosure body.  Arrange to isolate individual panel sections.  

4. Finishes:  

a. Panels and Trim:  Steel and galvanized steel, factory finished immediately 
after cleaning and pre-treating with manufacturer's standard two-coat, baked-on 
finish consisting of prime coat and thermosetting topcoat.  
b. Back Boxes: Galvanized steel.  
c. Fungus Proofing: [FOR TROPICAL LOCATIONS] Permanent 
fungicidal treatment for overcurrent protective devices and other components.  

5. Directory Card:  Inside panelboard door, mounted in metal frame with transparent 
protective cover.  

B. Incoming Mains Location:   Top or bottom.  

C. Phase, Neutral, and Ground Buses:  

1. Material:   Hard-drawn copper, 98 percent conductivity.  
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment 
grounding conductors; bonded to box.  
3. Isolated Ground Bus:  Adequate for branch-circuit isolated ground conductors; 
insulated from box.  
4. Fully rated Neutral bus.  
5. Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of phase bus and UL 
listed as suitable for nonlinear loads.  

D. Conductor Connectors:  Suitable for use with conductor material and sizes.  

1. Material:  Hard-drawn copper, 98 percent conductivity.  
2. Main and Neutral Lugs:   Mechanical type.  
3. Ground Lugs and Bus-Configured Terminators:   Mechanical type.  
4. Feed-Through Lugs:   Mechanical type, suitable for use with conductor material.  
Locate at opposite end of bus from incoming lugs or main device.  
5. Sub-feed (Double) Lugs:  Mechanical type suitable for use with conductor 
material.  Locate at same end of bus as incoming lugs or main device.  
6. Gutter-Tap Lugs:  Mechanical type suitable for use with conductor material.  
Locate at same end of bus as incoming lugs or main device.  
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7. Extra-Capacity Neutral Lugs:  Rated 200 percent of phase lugs mounted on 
extracapacity neutral bus.  

E. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards or 
load centers with one or more main service disconnecting and overcurrent protective devices.  

F. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary 
appurtenances required for future installation of devices.  

G. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit 
current available at terminals.  

2.2  DISTRIBUTION PANELBOARDS  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Eaton Corp. Electrical Group.  
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.  
3. Square D; a brand of Schneider Electric.  

B. Panelboards:  NEMA PB 1, power and feeder distribution type.  

C. Doors:  Secured with vault-type latch with tumbler lock; keyed alike.  

1. For doors more than 36 inches (914 mm) high, provide two latches, keyed alike.  

D.  Mains:  Circuit breaker or Lugs as shown on One Line Diagram.  

 E.  Branch Overcurrent Protective Devices:  Bolt-on circuit breakers.  

2.3  LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Eaton Corp. Electrical Group.  
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.  
3. Square D; a brand of Schneider Electric.  

B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.  

C. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without 
disturbing adjacent units.  

D. Contactors in Main Bus:  NEMA ICS 2, Class A, electrically held, general-purpose 
controller, with same short-circuits interrupting rating as panelboard.  
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1. Internal Control-Power Source:  Control-power transformer, with fused primary and 
secondary terminals, connected to main bus ahead of contactor connection.  

E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.  

2.4  ELECTRONIC-GRADE PANELBOARDS  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Eaton Corp. Electrical Group.  
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.  
3. Square D; a brand of Schneider Electric.  

B. Panelboards:  NEMA PB 1; with factory-installed, integral TVSS; labeled by an NRTL for 
compliance with UL 67 after installing TVSS.  

C. Doors:  Secured with vault-type latch with tumbler lock; keyed alike.  

D. Main Overcurrent Protective Devices:  Bolt-on thermal-magnetic circuit breakers.  

E. Branch Overcurrent Protective Devices:  Bolt-on thermal-magnetic circuit breakers.  

F. Buses:  

1. Copper phase and neutral buses; 200 percent capacity neutral bus and lugs.  
2. Copper equipment and isolated ground buses.  

G. Surge Protection Device:  IEEE C62.41-compliant, externally mounted, complying with 
UL 1449, 3rd edition and Specification 264313.  

2.5  DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.  
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.  
3. Square D; a brand of Schneider Electric.  

B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity 
to meet available fault currents.  

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 
overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic 
trip setting for circuit-breaker frame sizes up to 250 A.  
2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front 
mounted, field-adjustable trip setting.  
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3. Electronic trip circuit breakers with RMS sensing; field-replaceable rating plug or 
field replicable electronic trip for circuit-breaker frame sizes 250 A and larger; and the 
following field-adjustable settings:  

a.  Instantaneous trip.  
b. Long- and short-time pickup levels.  
c. Long- and short-time time adjustments.  
d. Ground-fault pickup level, time delay, and I2t response.  

4. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-
fault protection (6-mA trip).  
5. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Single- and two-
pole configurations with Class B ground-fault protection (30-mA trip).  
6. Multi-pole circuit breakers shall have common trip, use of handle ties is not 
permitted.  
7. Standard frame sizes, trip ratings, and number of poles.  
8. Application Listing:  Appropriate for application. (e.g. HACR, SWD)  
9. Lugs:   Mechanical style, suitable for number, size, trip ratings, and conductor 
materials.  
10. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:   

     
a. Ground-Fault Protection:  Integrally mounted relay and trip unit with 
adjustable pickup and time-delay settings, push-to-test feature, and ground-fault 
indicator.  
b. Communication Capability:  Communication module with functions and 
features compatible with power monitoring and control system specified in Division 
26 Section "Electrical Power Monitoring and Control."  
c. Shunt Trip:  120 -V trip coil energized from separate circuit.  
d. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage with 
field adjustable 0.1- to 0.6-second time delay.  
e. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" 
contacts mimic circuit-breaker contacts and "b" contacts operate in reverse of circuit 
breaker contacts.  
f. Alarm Switch:  Single-pole, normally open contact that actuates only when circuit 
breaker trips.  
g. Key Interlock Kit:  Externally mounted to prohibit circuit-breaker 
operation; key shall be removable only when circuit breaker is in off position.  
h. Zone-Selective Interlocking:  Integral with electronic trip unit; for 
interlocking ground-fault protection function with other upstream or downstream 
devices.  
i. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handles 
in on or off position.  
j. Handle Clamp:  Loose attachment, for holding circuit-breaker handles in on 
position.  

2.6  PANELBOARD SUPPRESSORS  
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A. Subject to compliance with requirements, Surge Protection Devices shall be IEEE 
C62.41compliant, externally mounted, and complying with UL 1449, 3rd edition and 
Specification 264313.     

PART 3 - EXECUTION  

3.1  EXAMINATION  

A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.  

B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted 
or have been subjected to water saturation.  

C. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work.  

D. Proceed with installation only after unsatisfactory conditions have been corrected.  

3.2  INSTALLATION  

A. Install panelboards and accessories according to NEMA PB 1.1.  

B. Wall Mounted Panelboards:  Do not attach directly to walls or structural surfaces. Attach 
panelboard to the vertical finished or structural surface behind the panelboard on channels such 
as “Unistrut”.  

C. Floor Mounted Panelboards:  Install panelboards on 4 inch high concrete bases.  Comply 
with requirements for concrete base specified in Division 03 Sections.  

1. For panelboards, install epoxy-coated anchor bolts that extend through concrete 
base and anchor into structural concrete floor.  
2. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded.  
3. Install anchor bolts to elevations required for proper attachment to panelboards.  

D. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from panelboards.  

F.  Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated.  

G.  Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed 
panelboards with fronts uniformly flush with wall finish and mating with back box. H. Install 
overcurrent protective devices and controllers not already factory installed.  

I.  Provide GFI circuit breakers with 30 mA sensitivity trip for all freeze protection, 
temperature   maintenance, and heat tracing circuits. J. Install filler plates in unused spaces.  

K. Circuit breaker handle locks shall be provided for all circuits that supply exit signs, 
emergency lights, energy management, and control system (EMCS) panels and fire alarm panels.  
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L. Stub six 1-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or 
space designated to be ceiling space in the future.  Stub four 1-inch (27-GRC) empty conduits 
into raised floor space or below slab not on grade.  

M. Arrange conductors in gutters into groups and bundle and wrap with wire ties after 
completing load balancing.  

N. Comply with NECA 1.  

O. New circuit breakers installed in existing panelboards shall be of standard manufacture, 
shall match existing, and shall have an interrupting rating of not less than the lowest rated circuit 
breaker in the panelboard.  

3.3  IDENTIFICATION  

A. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs complying with Division 26 Section "Identification for Electrical Systems."  

B. Create a directory to indicate installed circuit loads after balancing panelboard loads; 
incorporate owner’s final room designations.  Obtain approval before installing.  Use a computer 
or typewriter to create directory; handwritten directories are not acceptable.  

C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with 
requirements for identification specified in Division 26 Section "Identification for Electrical 
Systems."  

D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a 
nameplate complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems."  

3.4  FIELD QUALITY CONTROL  

 A. Acceptance Testing Preparation:  

1. Test insulation resistance for each panelboard bus, component, connecting supply, 
feeder, and control circuit.  

2. Test continuity of each circuit.  
3. Comply with NETS.  

B.  Tests and Inspections:  

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters.  
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest.  
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C. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform infrared scan of each panelboard.  Remove front so joints and connections 
are accessible to portable scanner.  

1. Instrument:  Use an infrared-scanning device designed to measure temperature or 
to detect significant deviations from normal values.  Provide calibration record for device.  
2. Record of Infrared Scanning:  Prepare a certified report that identifies panelboards 
checked and that describes infrared-scanning results.  Include notation of deficiencies 
detected, remedial actions taken, and observations after remedial action.  

D. Panelboards will be considered defective if they do not pass tests and inspections.  

E. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results.  Include notation of deficiencies detected, remedial 
action taken and observations after remedial action.  

3.5  CLEANING  

 A.  Vacuum dirt and debris from panelboard tubs; do not use compressed air to assist in cleaning.  

3.6  ADJUSTING  

A. Adjust moving parts and operable component to function smoothly, and lubricate as 
recommended by manufacturer.  

B. Set field-adjustable circuit-breaker trip ranges as specified in Division 26 Section 
"Overcurrent Protective Device Coordination Study."  

C. Load Balancing:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes.  

1. Measure as directed during period of normal system loading.  
2. Perform load-balancing circuit changes outside normal occupancy/working 
schedule of the facility and at time directed.  Avoid disrupting critical 24-hour services 
such as fax machines and on-line data processing, computing, transmitting, and receiving 
equipment.  
3. After circuit changes, recheck loads during normal load period.  Record all load 
readings before and after changes and submit test records.  
4. Tolerance:  Difference exceeding 20 percent between phase loads, within a 
panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this minimum 
requirement.  

3.7  PROTECTION  

A.  Temporary Heating:  Apply temporary heat to maintain temperature according to 
manufacturer's written instructions.  
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END OF SECTION 26 24 16   
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PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.  

B. “Lighting Control Devices” for wall box dimmers and wall box occupancy sensors.  

1.2  SUMMARY  

 A.  Section Includes:  

1. Receptacles, receptacles with integral GFCI, and associated device plates.  
2. Weather-resistant receptacles.  
3. Pendant cord-connector devices.  
4. Toggle Switches.  
5. Wall switch occupancy sensors.  
6. Floor service outlets.  

1.3  DEFINITIONS  

A. EMI:  Electromagnetic interference.  

B. GFCI:  Ground-fault circuit interrupter.  

C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.  

D. RFI:  Radio-frequency interference.  

1.4  ADMINISTRATIVE REQUIREMENTS  

 A.  Coordination:  

1. Cord and Plug Sets:  Match equipment requirements.  

1.5  QUALITY ASSURANCE  

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by UL and marked for intended location and application.  

B. Comply with NFPA 70.  

C. Source Limitations:  Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer.  
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1.6  ACTION SUBMITTALS  

A. Product Data:  For each type of product.  

B. Shop Drawings:  List of legends and description of materials and process used for pre-
marking wall plates.  

1.7  INFORMATIONAL SUBMITTALS  

 A.  Field quality-control reports.  

1.8  CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label 
warnings and instruction manuals that include labeling conditions.  

PART 2 - PRODUCTS  

2.1  GENERAL WIRING-DEVICE REQUIREMENTS  

A. Wiring Devices, Components, and Accessories:  UL listed and labeled as defined in NFPA 
70 and marked for intended location and application.  

B. Devices that are manufactured for use with modular plug-in connectors may be substituted 
under the following conditions:  

1. Connectors shall comply with UL 2459 and shall be made with stranding building 
wire.  
2. Devices shall comply with the requirements in this Section.  

2.2  STRAIGHT-BLADE RECEPTACLES  

A. Convenience Receptacles, 125 V, 20 A:  Heavy duty specification grade complying with 
NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.  

 1.  Products:  Subject to compliance with requirements, provide one of the following:  

a. Cooper; 5351 (single), CR5362 (duplex).  
b. Hubbell; HBL5351 (single), HBL5352 (duplex).  
c. Pass & Seymour; 5361 (single), 5362 (duplex).  
d. Leviton Mfg. Company; 5891(single), 5352 (duplex).  

2.3  GFCI RECEPTACLES  

A. General Description:  

1. Straight blade, non-feed through type.  
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2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943, Class A, and FS W-
C-596.  
3. Include correct wiring/trip indicator light.  

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:  

 1.  Products:  Subject to compliance with requirements, provide one of the following:  

a. Cooper; VGF20.  
b. Hubbell; GFR5352L.  
c. Pass & Seymour; 2095.  
d. Leviton Mfg. Company; 7590.  

C. Tamper-Resistant GFCI, Duplex Convenience Receptacles, 125 V, 20 A:  

 1.  Products:  Subject to compliance with requirements, provide one of the following:  

a. Hubbell; GFTR20.  
b. Pass & Seymour; 2095TR.  

2.4  RECEPTACLES FOR SPECIAL EQUIPMENT   

2.5  TWIST-LOCKING RECEPTACLES  

A. Single Receptacles, 125 V, 20 A for use in Isolated Power System Panels: Locking Type.  

 1.  Products:  Subject to compliance with requirements, provide the following:  
 a.  Hubbell: 23000.  

B. Single Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 
6, Configuration L5-20R, and UL 498.  

 1.  Products:  Subject to compliance with requirements, provide one of the following:  

a. Cooper; CWL520R.  
b. Hubbell; HBL2310.  
c. Pass & Seymour; L520-R.  
d. Leviton Mfg. Company; 2310.  

C. Isolated-Ground, Single Convenience Receptacles, 125 V, 20 A:  

 1.  Products:  Subject to compliance with requirements, provide one of the following:  

a. Cooper; IGL520R.  
b. Hubbell; IG2310.  
c. Pass & Seymour; IG4700.  
d. Leviton Mfg. Company; 2310-IG.  

 2.  Description:  
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a. Comply with NEMA WD 1, NEMA WD 6, Configuration L5-20R, and 
UL 498.  
b. Equipment grounding contacts shall be connected only to the green 
grounding screw terminal of the device and with inherent electrical isolation from 
mounting strap. Isolation shall be integral to receptacle construction and not 
dependent on removable parts.  

2.6  PENDANT CORD-CONNECTOR DEVICES  

 A.  Description:  

1. Matching, locking-type plug and receptacle body connector.  
2. NEMA WD 6 Configurations L5-20P and L5-20R, heavy-duty grade, and FS W-
C-596.  
3. Body:  Nylon, with screw-open, cable-gripping jaws and provision for attaching 
external cable grip.  
4. External Cable Grip:  Woven wire-mesh type made of high-strength, galvanized-
steel wire strand, matched to cable diameter, and with attachment provision designed for 
corresponding connector.  

2.7  CORD AND PLUG SETS  

 A.  Description:  

1. Match voltage and current ratings and number of conductors to requirements of 
equipment being connected.  
2. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; 
with green-insulated grounding conductor and ampacity of at least 130 percent of the 
equipment rating.  
3. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle 
type for connection.  

2.8  TOGGLE SWITCHES  

A. Comply with NEMA WD 1, UL 20, and FS W-S-896.  

B. Switches, 120/277 V, 20 A:  

 1.  Products:  Subject to compliance with requirements, provide one of the following:  

 a.  Single Pole:  

1) Cooper; AH1221.  
2) Hubbell; HBL1221.  
3) Pass & Seymour; CSB20AC1.  
4) Leviton Mfg. Company; 1221-2.  
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 b.  Two Pole:  

1) Cooper; AH1222.  
2) Hubbell; HBL1222.  
3) Pass & Seymour; CSB20AC2.  
4) Leviton Mfg. Company; 1222-2.  

 c.  Three Way:  

1) Cooper; AH1223.  
2) Hubbell; HBL1223.  
3) Pass & Seymour; CSB20AC3.  
4) Leviton Mfg. Company; 1223-2.  

 d.  Four Way:  

1) Cooper; AH1224.  
2) Hubbell; HBL1224.  
3) Pass & Seymour; CSB20AC4.  
4) Leviton Mfg. Company; 1224-2. C.  Pilot-Light Switches, 20 A:  

 1.  Products:  Subject to compliance with requirements, provide one of the following:  

a. Cooper; AH1221PL for 120 and 277 V.  
b. Hubbell; HBL1201PL for 120 and 277 V.  
c. Pass & Seymour; PS20AC1RPL for 120 V, PS20AC1RPL7 for 277 V.  
d. Leviton Mfg. Company; 1221-LH1.  

2.  Description:  Single pole, with neon-lighted handle, illuminated when switch is "off." D.  Key 
Operated Switches, 120/277 V, 20 A:  
 1.  Products:  Subject to compliance with requirements, provide one of the following :  

a. Cooper; AH1221L.  
b. Hubbell; HBL1221L.  
c. Pass & Seymour; PS20AC1-L.  
d. Leviton Mfg. Company; 1221-2L.  

 2.  Description:  Single pole, with factory-supplied key in lieu of switch handle. Provide six  
(6) spare keys.  

2.10  WALL BOX OCCUPANCY SENSORS  

A. Line voltage dual technology wall-switch sensors with power pack:  

 1.  Products:  Subject to compliance with requirements, provide one of the following:  

a. Watt Stopper (The) DW-100- Dual Technology.  
b. Hubbell.  
c. Leviton.  
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2. Description:  Line Voltage Dual Technology type, 120/230/277 VAC, adjustable 
time delay up to 30 minutes, 180-degree field of view, UL Listed with a minimum PIR 
coverage area of 300 sq. ft and a minimum UV coverage area of 225 sq. ft.  
3. Operating Environment:  Operating temperature 32-104 degrees F with a relative 
humidity (non-condensing) of 0% to 95%.  
4. Finish: White  
5. Warranty: 5 Years  

  

B. Line voltage dual technology dual relay wall-switch sensors.  

 1.  Products:  Subject to compliance with requirements, provide one of the following:  

a. Watt Stopper (The) DW 200 - Dual Technology dual relay output.  
b. Hubbell.  
c. Leviton.  

2. Description:  Line voltage dual technology type, 120/230/277 VAC, adjustable 
time delay up to 30 minutes, 180-degree field of view, UL listed with a minimum PIR 
coverage area of 300 sq. ft. and a minimum UV coverage area of 225 sq. ft. Contains two 
relays.  
3. Operating Environment:  Operating temperature 32-104 degrees F with a relative 
humidity (non-condensing) of 0% to 95%.  
4. Two relays.   
5. Dual on/off buttons.  
6. Finish: White 
7. Warranty: 5 Years.  

2.11  WALL PLATES  

A. Single and combination types shall match corresponding wiring devices.  

1. Plate-Securing Screws:  Metal with head color to match plate finish.  
2. Material for Finished Spaces:   

a. Offices and administrative areas: Smooth, flexible, thermoplastic nylon.  
3. Material for Unfinished Spaces:  0.035-inch- (1-mm-) thick, satin-finished, Type 
302 stainless steel.  

4. Material for Damp Locations:   Cast aluminum with spring-loaded lift cover, and 
listed and labeled for use in wet and damp locations.  
5. Receptacles for use with computers:    Use engraved machine printing with 0.188” 
high black-filled lettering on face of plate to read “COMPUTER ONLY”.   

B. Wet-Location, Weatherproof-in-use Cover Plates:  NEMA 250, complying with Type 3R, 
weather-resistant, die-cast aluminum with lockable cover.  

2.12  FLOOR SERVICE FITTINGS  
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A. Coordinate fittings with floor boxes as described in Section 260533.  

B. Type:  Modular, flush-type, dual-service units suitable for wiring method used.  

C. Compartments:  Barrier separates power from voice and data communication cabling.  

D. Service Plate:  Rectangular die-cast aluminum with satin finish.  

E. Power Receptacle:  NEMA WD 6 Configuration 5-20R, unless otherwise indicated.  

F. Voice and Data Communication Outlet:  Comply with Owner’s Standards.  

2.13  FINISHES  

A. Device Color:  

1. Wiring Devices Connected to Normal Power System:  As selected by Architect 
unless otherwise indicated or required by NFPA 70 or device listing.  
2. Wiring Devices Connected to Emergency Power System:  Red.  
3. Isolated-Ground Receptacles:  Orange.  
4. UPS: Blue.  

B. Wall Plate Color:  For non-metallic covers, match device color.  

PART 3 - EXECUTION  

3.1  INSTALLATION  

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated.  

B. Coordination with Other Trades:  

1. Protect installed devices and their boxes.  Do not place wall finish materials over 
device boxes and do not cut holes for boxes with routers that are guided by riding 
against outside of boxes.  

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, 
dust, paint, and other material that may contaminate the raceway system, conductors, 
and cables.  

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall.  

4. Install wiring devices after all wall preparation, including painting, is complete.  

C. Conductors:  
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1. Do not strip insulation from conductors until right before they are spliced or terminated 
on devices.  

2. Strip insulation evenly around the conductor using tools designed for the purpose.  
Avoid scoring or nicking of solid wire or cutting strands from stranded wire.  

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails.  

4. Existing Conductors:  

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter.  
c. Pig-tailing existing conductors are permitted, provided the outlet box is large 

enough.  

D. Device Installation:  

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete.  

2. Keep each wiring device in its package or otherwise protected until it is time to 
connect conductors.  

3. Do not remove surface protection, such as plastic film and smudge covers, until the 
last possible moment.  

4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 
mm) in length.  

5. “Daisy-chaining” of receptacles is not permitted.  
6. When there is a choice, use side wiring with binding-head screw terminals.  Wrap 

solid conductor tightly clockwise, two-thirds to three-fourths of the way around 
terminal screw.  

7. Use a torque screwdriver when a torque is recommended or required by manufacturer.  
8. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections.  
9. Tighten unused terminal screws on the device.  
10. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact.  

E.  Receptacle Orientation:  

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the left.  

 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall 
opening.  
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G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 
vertical and with grounding terminal of receptacles on top.  Group adjacent switches under 
single, multi-gang wall plates.  

H. Adjust locations of floor service outlets to suit arrangement of partitions and furnishings.  

3.2  IDENTIFICATION  

A. Comply with Division 26 Section "Identification for Electrical Systems."  

B. Identify each receptacle with panelboard identification and circuit number.  Use hot, 
stamped or engraved machine printing with white-filled lettering on black field, self 
adhesive nameplate attached to face of plate, and durable wire markers or tags inside outlet 
boxes.  

3.3  FIELD QUALITY CONTROL  

 A.  Perform the following tests and inspections:  

1. Test Instruments:  Use instruments that comply with UL 1436.  
2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout 

or illuminated digital-display indicators of measurement.  

B.  Tests for Convenience Receptacles:  

1. Line Voltage:  Acceptable range is 105 to 132 V.  
2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is 
unacceptable.  
3. Ground Impedance:  Values of up to 2 ohms are acceptable.  
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.  
5. Using the test plug, verify that the device and its outlet box are securely 
mounted.  
6. Tests shall be diagnostic, indicating damaged conductors, high resistance 
at the circuit breaker, poor connections, inadequate fault current path, defective 
devices, or similar problems.  Correct circuit conditions, remove 
malfunctioning units and replace with new ones, and retest as specified above.  

C. Test straight-blade commercial-grade convenience outlets for the retention force of the 
grounding blade.  Retention force shall be not less than 4 oz. (115 g).  

D. Wiring device will be considered defective if it does not pass tests and inspections.  

E. Prepare test and inspection reports.  

END OF SECTION 26 27 26  
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PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A.  Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.  

1.2  SUMMARY  

 A.  Section Includes:  

1. Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed switches, 
enclosed controllers, and motor-control centers.  

2. Spare-fuse cabinets.  

1.3  ACTION SUBMITTALS  

A. Product Data:  For each type of product indicated.  Include construction details, material, 
dimensions, descriptions of individual components, and finishes for spare-fuse cabinets. 
Include the following for each fuse type indicated:  

1. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted 
to accommodate ambient temperatures, provide list of fuses with adjusted ratings.  

a. For each fuse having adjusted ratings, include location of fuse, original fuse 
rating, local ambient temperature, and adjusted fuse rating.  

b. Provide manufacturer's technical data on which ambient temperature adjustment 
calculations are based.  

2. Dimensions and manufacturer's technical data on features, performance, electrical 
characteristics, and ratings.  

3. Current-limitation curves for fuses with current-limiting characteristics.  
4. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse.  
5. Coordination charts and tables and related data.  
6. Fuse sizes for elevator feeders and elevator disconnect switches.  

1.4  CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data:  For fuses to include in emergency, operation, and 
maintenance manuals.  In addition to items specified in Division 01, include the following:  

1. Ambient temperature adjustment information. 
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2. Current-limitation curves for fuses with current-limiting characteristics.  
3. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse.  
4. Coordination charts and tables and related data.  

1.5  MAINTENANCE MATERIAL SUBMITTALS  

A.  Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.  

 1.  Fuses:  Equal to 10 percent of quantity installed for each size and type, but no 
fewer than three (3) of each size and type.  

1.6  QUALITY ASSURANCE  

A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from single 
source from single manufacturer.  

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 

70, by UL and marked for intended location and application.  

C. Comply with NEMA FU 1 for cartridge fuses.  

D. Comply with NFPA 70.  

1.7  PROJECT CONDITIONS  

A.  Where ambient temperature to which fuses are directly exposed is less than 40 deg or more 
than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse 
ratings.  

1.8  COORDINATION  

A.  Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse 
size and with system short-circuit current levels.  

PART 2 - PRODUCTS  

2.1  MANUFACTURERS  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Cooper Bussmann, Inc.  
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2. Mersen USA (Ferraz Shawmut)  

B. The listing of specific manufacturers above does not imply acceptance of their products that 
do not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety.   

2.2  CARTRIDGE FUSES  

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent 
with circuit voltages.  

2.3  SPARE-FUSE CABINET  

A. Characteristics:  Wall-mounted steel unit with full-length, recessed piano-hinged door and 
keycoded cam lock and pull.  

1. Size:  Adequate for storage of spare fuses specified with 15 percent spare capacity 
minimum.  
2. Finish:  Gray, baked enamel.  
3. Identification:  "SPARE FUSES" in 1-1/2-inch- (38-mm-) high letters on exterior 
of door.  
4. Fuse Pullers:  Provide for each size of fuse.  

PART 3 - EXECUTION  

3.1  EXAMINATION  

A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically 
damaged.  

B. Examine holders to receive fuses for compliance with installation tolerances and other 
conditions affecting performance, such as rejection features.  

C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes 
and with characteristics appropriate for each piece of equipment.  

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied 
to fuse ratings.  

E. Proceed with installation only after unsatisfactory conditions have been corrected.  

3.2  FUSE APPLICATIONS  

A. Cartridge Fuses:  
1. Motor Branch Circuits:  Class RK1, time delay.  
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2. Other Branch Circuits:  Class RK1, time delay.  
3. Control Circuits:  Class CC, time delay.  

3.3  INSTALLATION  

A. Install fuses in fusible devices. Arrange fuses so rating information is readable without 
removing fuse.  

B. Install spare-fuse cabinet(s) in electric rooms and mechanical rooms, stock with spares and 
fuse pullers.  

3.4  IDENTIFICATION  

A.  Install labels complying with requirements for identification specified in Division 26 
Section "Identification for Electrical Systems" and indicating fuse replacement information 
on inside door of each fused switch and adjacent to each fuse block, and holder.  

END OF SECTION 26 28 13  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 
 

A. Section Includes: 
 

1. Fusible switches. 
2. Non-fusible switches. 
3. Shunt trip switches. 
4. Molded-case circuit breakers (MCCBs). 
5. Molded-case switches. 
6. Enclosures. 

 
B. Related Sections: 

 
1. Division 26 Section "Electrical Power Monitoring and Control" for interfacing 

communication and metering requirements. 
 

1.3 DEFINITIONS 
 

A. NC:  Normally closed. 
 

B. NO:  Normally open. 
 

C. SPDT:  Single pole, double throw. 
 
1.4 ACTION SUBMITTALS 

 
A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component 

indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data on 
features, performance, electrical characteristics, ratings, accessories, and finishes. 

 
1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices, accessories, and auxiliary components. 
5. Include time-current coordination curves (average melt) for each type and rating of 

overcurrent protective device; include selectable ranges for each type of overcurrent 
protective device. 

 
B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections, 
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details, and attachments to other work. 
 

1. Wiring Diagrams:  For power, signal, and control wiring. 
 

1.5 INFORMATIONAL SUBMITTALS 
 

A. Field quality-control reports. 
 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 
 

B. Manufacturer's field service report. 
 

1.6 CLOSEOUT SUBMITTALS 
 

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals. In addition to items specified in Division 01 
Section "Operation and Maintenance Data," include the following: 

 
1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit 

breakers. 
 

2. Time-current coordination curves (average melt) for each type and rating of overcurrent 
protective device; include selectable ranges for each type of overcurrent protective  device. 

 

1.7 MAINTENANCE MATERIAL SUBMITTALS 
 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

 
1. Fuses no fewer than three (3) of each size and type. 
2. Fuse Pullers:  one for each size and type. 

 

1.8 QUALITY ASSURANCE 
 

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective devices, 
components, and accessories, within same product category, from single source from single 
manufacturer. 

 
B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed 

switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and 
other items.  Comply with indicated maximum dimensions. 

 
C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,  by 
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UL and marked for intended location and application. 
 

D. Comply with NFPA 70. 
 

1.9 PROJECT CONDITIONS 
 

A. Environmental Limitations: Rate equipment for continuous operation under the following 
conditions unless otherwise indicated: 

 
1. Ambient  Temperature: Not  less  than  minus  22  deg F  (minus  30  deg C)    and  not 

exceeding 104 deg F (40 deg C). 
2. Altitude:  Not exceeding 6600 feet (2010 m). 
3. Comply with NFPA 70E. 

 

1.10 COORDINATION 
 

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment 
served and adjacent surfaces. Maintain required workspace clearances and required clearances for 
equipment access doors and panels. 

 

PART 2 - PRODUCTS 
 

2.1 FUSIBLE SWITCHES 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Square D; a brand of Schneider Electric. 

 
B. Type HD, Heavy Duty, Single Throw, [240] [600]-V ac, 1200 A and Smaller: UL 98 and NEMA 

KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, lockable handle 
with capability to accept three padlocks, and interlocked with cover in closed position. 

 
C. Accessories:  

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit: Internally  mounted;  insulated,  capable  of  being  grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit: Internally  mounted;  insulated,  capable  of  being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

4. Class R  Fuse  Kit: Provides  rejection  of  other  fuse  types  when  Class R   fuses  are 
specified. 

5. Auxiliary Contact Kit: One NO/NC (Form "C") auxiliary contact(s), arranged to activate 
before switch blades open. 
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6. Lugs:  Mechanical type, suitable for number, size, and conductor material. 
7. Service-Rated Switches:  Labeled for use as service equipment. 
8. Accessory Control Power Voltage:  Remote mounted and powered; 120-V ac. 

 

2.2 NONFUSIBLE SWITCHES 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Square D; a brand of Schneider Electric. 

 
B. Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, 

horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position. 

 
C. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit: Internally  mounted;  insulated,  capable  of  being  grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit: Internally  mounted;  insulated,  capable  of  being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

4. Auxiliary Contact Kit: One NO/NC (Form "C") auxiliary contact(s), arranged to activate 
before switch blades open. 

5. Lugs:  Mechanical type, suitable for number, size, and conductor material. 
6. Accessory Control Power Voltage:  Remote mounted and powered; 120-V ac. 

 

2.3 SHUNT TRIP SWITCHES  
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Cooper Bussmann, Inc. 
2. Mersen USA (Ferraz Shawmut, Inc.) 
3. Eaton Corp. Electrical Group. 

 
B. General Requirements: Comply with ASME A17.1, UL 50, and UL 98, with 200-kA interrupting 

and short-circuit current rating when fitted with Class J fuses. 
 

C. Switches: Three-pole, horsepower rated, with integral shunt trip mechanism and Class J fuse block; 
lockable handle with capability to accept three padlocks; interlocked with cover in closed position. 

 
D. Control Circuit: 120-V ac; obtained from integral control power transformer, with primary and 

secondary fuses, with a control power transformer of enough capacity to operate shunt trip, 
connected pilot, and indicating and control devices. 
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E. Accessories:  

 
1. Oiltight key switch for key-to-test function. 
2. Oiltight red ON pilot light. 
3. Isolated neutral lug; 100 percent rating. 
4. Mechanically interlocked auxiliary contacts that change state when switch is opened and 

closed. 
5. Form C alarm contacts that change state when switch is tripped. 

 
6. Three-pole, double-throw, fire-safety and a la rm relay; 120-V coil voltage. 
7. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72. 

 

2.4 MOLDED-CASE CIRCUIT BREAKERS 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Eaton Corp. Electrical Group. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Square D; a brand of Schneider Electric. 

 
B. General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3,  with interrupting 

capacity to comply with available fault currents. 
 

C. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit-
breaker frame sizes 250 A up to 400 A. 

 
D. Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-

adjustable trip setting. 
 

E. Electronic Trip Circuit Breakers: 400 A and larger. Field-replaceable rating plug, rms sensing, with 
the following field-adjustable settings: 

 
1. Instantaneous trip. 
2. Long- and short-time pickup levels. 
3. Long- and short-time time adjustments. 
4. Ground-fault pickup level, time delay, and I2t response. 

 
F. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers: Single- and two-pole configurations 

with Class A ground-fault protection (6-mA trip). 
 

G. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers: Single- and two-pole 
configurations with Class B ground-fault protection (30-mA trip). 

 
H. Features and Accessories: 

 
1. Standard frame sizes, trip ratings, and number of poles. 
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2. Lugs:  Mechanical type, suitable for number, size, trip ratings, and conductor material. 
3. Application Listing: Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits. 

4. Ground-Fault Protection: Comply with UL 1053; integrally mounted, self-powered type 
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay 
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero- 
sequence current transformer/sensor. 

 
5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact. 
6. Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" contacts mimic 

circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts. 
7. Electrical Operator:  Provide remote control for on, off, and reset operations. 
8. Accessory Control Power Voltage:  Integrally mounted, self-powered. 

2.5 ENCLOSURES 
 

A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to 
comply with environmental conditions at installed location. 

 
1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 
3. Kitchen,  Wash-Down  Areas,  Other  Wet  or  Damp    Indoor  Locations: NEMA 250, 

Type 4X, stainless steel. 
4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: 

NEMA 250, Type 12. 
 

PART 3 - EXECUTION 
 

3.1 EXAMINATION 
 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance 
with installation tolerances and other conditions affecting performance of the Work. 

 
B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

3.2 INSTALLATION 
 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated. 

 
B. Temporary Lifting Provisions: Remove  temporary  lifting  eyes,  channels,  and brackets and 

temporary blocking of moving parts from enclosures and components. 
 

A. Install wiring between circuit breakers and switches, and facility's EPMC system. Comply with 
requirements in Division 26 Section "Control-Voltage Electrical Power Cables." 

 
B. Install fuses in fusible devices in accordance with Division 26 Section "Overcurrent Protective 
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Device Coordination Study". 
 

C. Provide GFI circuit breakers with 30 mA sensitivity trip for all freeze protection, temperature 
maintenance, and heat tracing circuits. 

 
D. Comply with NECA 1. 

 

3.3 IDENTIFICATION 
 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 
 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 

2. Label each enclosure with engraved laminated-plastic nameplate. 
 

3.4 FIELD QUALITY CONTROL 
 

A. Perform tests and inspections. 
 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to assist 
in testing. 

 
B. Acceptance Testing Preparation: 

 
1. Test insulation resistance for each enclosed switch and circuit breaker, component, 

connecting supply, feeder, and control circuit. 
2. Test continuity of each circuit. 

 
C. Tests and Inspections: 

 
1. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification.  Certify compliance with test parameters. 
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; 

otherwise, replace with new units and retest. 
 

3. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 
malfunctioning controls and equipment. 

 
D. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final 

Acceptance, perform infrared scan of each device. Remove front and rear panels so joints and 
connections are accessible to portable scanner. 
1. Instrument: Use an infrared-scanning device designed to measure temperature or to detect 

significant deviations from normal values.  Provide calibration record for device. 
2. Record of Infrared Scanning: Prepare a certified report that  identifies  devices checked and 

that describes infrared-scanning results. Include notation of deficiencies detected, remedial 
actions taken, and observations after remedial action. 
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E. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections. 

 
F. Prepare test and inspection report, including a certified report that identifies enclosed switches and 

circuit breakers and that describes scanning results. Include notation of deficiencies detected, 
remedial action taken and observations after remedial action. 

 

3.5 ADJUSTING 
 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

 
B. Set field-adjustable circuit-breaker trip ranges as specified in Division 26 Section "Overcurrent 

Protective Device Coordination Study". 
 

END OF SECTION 26 28 16 
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PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.  

1.2  SUMMARY  

 A.  Section Includes:  

1. Interior luminaires and lamps.  
2. Emergency lighting units.  
3. Exit signs.  
4. Luminaire supports.  

 

B.  Related Sections:  

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including 
time switches, photosensors, occupancy sensors, and lighting relays and contactors, manual 
wall box dimmers.  

2. Section 260519 “Low Voltage Electrical Power Conductors and Cables” for wire and 
cabling.  

1.3  SYSTEM DESCRIPTION  

A. Catalog numbers indicated in the Luminaire Schedule are a design series reference and do 
not necessarily represent the exact catalog number, size, voltage, wattage, type of lamp, ballast, 
finish trim, ceiling type, mounting hardware or special requirements as specified or as required 
by the particular installations.  Provide complete luminaire to correspond with the features, 
accessories, number of lamps, wattage and/or size specified in the text description of each 
luminaire type.  Additional features, accessories and options specified shall be included.  

B. Provide all frames, supplementary support structures, hangers, spacers, stems, aligner 
canopies, auxiliary junction boxes and other hardware as required for a complete and proper 
installation.  Recessed luminaires shall have frames that are compatible with the ceiling systems.  

C. Luminaire voltage shall match the voltage of the circuit serving same.  

1.4  DEFINITIONS   

A. CCT:  Correlated color temperature.  
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B. CRI:  Color-rendering index.  

C. HID:  High-intensity discharge.  

D. LER:  Luminaire efficacy rating.  

E. Lumen:  Measured output of lamp and luminaire, or both.  

F. Luminaire:  Complete lighting fixture, including ballast housing if provided.  

1.5  SUBMITTALS  

A. Product Data:  For each type of luminaire, arranged in order of luminaire designation.  
Include data on features, accessories, finishes, and the following:  

1. Material and physical description of luminaire including dimensions.  
2. Emergency lighting units including battery and charger.  
3. Energy-efficiency data.  
4. Life, output (lumens, CCT, and CRI), Kelvin temperature, and energy-efficiency 

data for lamps.  
5. Photometric data and adjustment factors based on laboratory tests, complying with 

IESNA Lighting Measurements Testing & Calculation Guides, of each luminaire 
type.  The adjustment factors shall be for lamps, ballasts, and accessories identical 
to those indicated for the luminaire as applied in this Project.  

a. Testing Agency Certified Data:  For indicated luminaires, photometric 
data shall be certified by a qualified independent testing agency.  Photometric data 
for remaining luminaires shall be certified by manufacturer.  LM-79 and LM-80 data 
for solid state lighting.  
b. Manufacturer Certified Data:  Photometric data shall be certified by a 
manufacturer's laboratory with a current accreditation under the National Voluntary 
Laboratory Accreditation Program for Energy Efficient Lighting Products.  

6. Photometric data, certified by a qualified independent testing agency, in IESNA 
format, based on certified results of laboratory tests of each luminaire type, outfitted 
with lamps, ballasts and accessories identical to those indicated for the luminaire as 
applied in the Project.  

7. Low voltage transformers.  
8. LED power supplies.  

B. Shop Drawings shall:  
1. Show detail of nonstandard or custom luminaires.  
2. Indicate dimensions, weights, method of field assembly, components, features and 

accessories.  
3. For custom luminaires, modified luminaires or linear fluorescent luminaires mounted 

in continuous rows, submit scaled drawings prepared by the manufacturer showing 
all details of construction, lengths in runs, pendant or power feed locations, 
accessories, finishes and lists of materials.  
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4. This Contractor shall provide the manufacturer with accurate field dimensions where 
required.  

5. Include wiring diagrams, power and control wiring.  

C. Wiring diagrams shall detail wiring for luminaires and differentiate between manufacturer 
installed and field installed wiring.  

D. Product Certificates shall be signed by manufacturers of luminaires certifying that 
products comply with requirements.  

E. Dimming Ballast Compatibility Certificates shall be signed by the manufacturer of ballast 
certifying that ballasts are compatible with dimming systems and equipment with which 
they are used.  Product Certificates signed by product manufacturer shall be provided for 
each type of ballast for bi-level and dimmer controlled luminaires.  

F. Maintenance Data shall be provided for luminaires and equipment to include in 
emergency, operation and maintenance manuals specified in specifications section 
describing Operations and Maintenance Data.  

G. Field quality control test reports.  

H. Special Warranties specified in the Section.  

I. Review of luminaire submittals which indicate voltage, mounting condition, or quantities 
shall not be considered to be approval of said voltage, mounting condition or quantities.  This 
Contractor shall field verify voltage and actual mounting condition and method.  

J. Product samples, complete with housing, trim, specified lamp and 8’ cord with plug shall 
be submitted if requested.  

1.6  CUSTOM LUMINAIRES  

A. All custom luminaires require a prototype to be submitted prior to commencement of fabrication.  The 
purpose of the prototype will be to review construction, lamp placement within luminaire, lamp type, optical 
assembly, finishes, etc.  Modifications may be required as a result of prototype review.  These modifications 
and others that do not materially affect the cost of the luminaire shall be incorporated at no additional cost 
to the Owner, Architect or Architect/Engineer.  

1.7  CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data:  For lighting equipment and luminaires to include in emergency, 
operation, and maintenance manuals.  

 1.  Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.  

1.8  EXTRA MATERIALS  

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents.  
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1. Glass, Plastic Diffusers and Lenses:  4 of each  

type and rating installed.  Furnish at least one of each type.  
 

1.9  DELIVERY, STORAGE AND HANDLING  

A. Deliver luminaires individually wrapped in factory fabricated fiberboard type containers.  
Parabolic louvers shall be shipped in thermally sealed polyethylene wrapper.  

B. Handle luminaires carefully to prevent breakage, denting and scouring of the luminaire 
finish.  

C. Store product in a clean, dry space, protected from weather.  

1.10  QUALITY ASSURANCE  

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an 
independent agency, with the experience and capability to conduct the testing indicated, that is 
an NRTL as defined by OSHA in 29 CFR 1910.7.  

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 
70, Article 100, by a testing agency acceptable to the Authorities Having Jurisdiction, and marked 
for intended use.  

C. Comply with NFPA 70.  

D. FM Global Compliance:  Luminaires for hazardous locations shall be listed and labeled for 
indicated Class and Division of hazard by FM Global.  

E. Designated manufacturers are listed to define the requirements for quality and function of 
the specified product.  

F. Mockups:  Provide interior luminaires for room or module mockups, complete with power 
and control connections.  

1. Obtain Lighting Designer’s and Architect's approval of luminaires for mockups 
prior to starting installations.  
2. Maintain mockups during construction in an undisturbed condition as a standard 
for judging the completed Work.  
3. Remove mockups when directed.  Luminaires may be reinstalled in the Work with 
approval from the Owner.  
4. Install luminaires for mockups with power and control connections.  
5. Mockups evaluated on the Project site may become part of the complete Work with 
the approval of the Onwer, Lighting Designer and Architect if the mockup is undisturbed 
at the time of substantial completion.  

1.11  COORDINATION  
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A. Coordinate layout and installation of luminaires with ceiling system and other construction 
that penetrates ceilings or is supported by them including mechanical system, fire suppression, 
and technology and partition assemblies.  

B. Provide all frames, supplementary support structures, hangers, spacers, stems, aligner 
canopies, auxiliary junction boxes and other hardware as required for a complete and proper 
installation.  Recessed luminaires shall have frames that are compatible with the ceiling system.  

C. Coordination Meetings:  This Contractor shall meet at least twice with the ceiling installer.  
Hold first meeting before submittal of shop drawings to coordinate each luminaire mounting 
condition with ceiling type.  During second meeting, coordinate luminaire layout in each area.  
This Contractor shall meet at least twice with the mechanical systems installer prior to fabrication 
and installation of ductwork.  Coordinate depth and location of all luminaires with ductwork, fire 
suppression, and technology in all areas.  

1.12  WARRANTY  

A.  Special Warranty for LEDs’ and Drivers:  Manufacturers standard form in which 
manufacturer of LED’s and drivers agrees to replace components that fails in materials or 
workmanship within specified warranty period.  

1. LED arrays:  5 years from date of substantial completion.  
2. Drivers:  5 years from date of substantial completion.  

  

PART 2 - PRODUCTS  

2.1  MANUFACTURERS  

A.  Products:  Subject to compliance with requirements, provide one of the products indicated 
on Drawings.  

2.2  GENERAL REQUIREMENTS FOR LUMINAIRES AND COMPONENTS  

A. Recessed Luminaires:  Comply with NEMA LE 4 for ceiling compatibility for recessed 
luminaires.  

B. Metal Parts:  Free of burrs, sharp corners and edges.  Metal work shall be free of tool marks 
and dents and shall have accurate angles bent as sharply as compatible with the gauges of 
the required metal.  Intersections and joints shall be formed true and of adequate strength 
and structural rigidity to prevent any distortion after assembly.  All miters shall be in 
accurate alignment with abutting intersection members.  

C. Sheet Metal Components:  Steel unless otherwise indicated.  Form and support to prevent 
warping and sagging.  Luminaires to be painted after fabrication.  Finish ferrous mounting 
hardware and accessories to prevent corrosion and discoloration to adjacent materials.  
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D. Luminaire hardware to comply with the following material standards:  For steel and 
aluminum luminaires, all screws, bolts, nuts and other fastening and latching hardware 
shall be cadmium or equivalent plated.  For stainless steel luminaires, all hardware shall be 
stainless steel.  For bronze luminaires, all hardware shall be stainless steel or bronze, unless 
otherwise noted.  

E. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally 
during relamping and when secured in operating position.  Safety devices shall be 
detachable if necessary and shall not interfere with luminaire performance, maintenance or 
the seating of any luminaire element.  Safety device shall not be visible during normal 
luminaire operation and from normal viewing angles.  
 

F. Luminaires provided shall have means for disconnection from power source during service, 
as required in NEC Article 410.  
 

G. Reflecting Surfaces:  Minimum reflectance as follows, unless indicated otherwise:  
1. White Surfaces: 85%  
2. Specular Surfaces: 90%  
3. Diffusing Specular Surfaces: 75%  

H. Reflector cones shall adhere to the following:  

1. Cones designed for vertically mounted lamps shall provide a minimum of 45 degree 
cutoff of lamp and lamp image.  Cones designed for horizontally mounted lamps shall 
provide a minimum of 55 degree cutoff of lamp and lamp image.  These shall be no 
visible lamp flashing in the cone.  

2. Plastic material shall not be used for reflector cones, unless otherwise specified.  
3. Cones shall not be permanently fastened to the housing of ceiling and shall be 

removable without tools.  Retention devices shall not deform the cone or be visible 
from normal viewing angles.  

4. Trim shall be flush to ceiling without gaps or light leaks.  Where the flange trim is 
separate from the cone, it shall have the same finish as the reflector cone.  Cones with 
parabolic cross louvers shall be parallel and perpendicular to adjacent walls.  

5. Reflector cones shall be uniform gauge, not less than 0.032” thick, high purity 
aluminum Alcoa 3002 alloy.  Cones shall be free from spin marks or other defects.  

6. Manufacture cone using the Alzak process.  Refer to Luminaire Schedule for cone 
color and finish, i.e., specular or diffuse requirements.  For compact fluorescent 
luminaires, finish shall eliminate iridescence.  

I.  Lenses, Covers, Diffusers and Globes:  

1. Acrylic Lighting Diffusers:  100% virgin acrylic plastic.  UV stabilized, high resistance 

to yellowing and other changes due to aging, exposure to heat, and UV radiation.  

a. Lens Thickness:  At least 0.125 inch minimum unless otherwise indicated.  

 b.  Lenses shall have uniform brightness throughout the entire visible area.  
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 2. Glass:  Annealed crystal glass unless otherwise indicated.  

I. Provide plaster frame for recessed luminaires mounted in other than T-bar ceilings.  Verify 
mounting with architectural reflected ceiling plan before ordering luminaires. U. Provide 
wire guards on all fluorescent open strip type luminaires. 

 
J. For weatherproof or vapor tight installations, painted finishes of luminaires and accessories 

shall be weather resistant enamel using proper primers or galvanized and bonded epoxy, 
so that the entire assembly is completely corrosion resistant for the service intended.  
Exterior finishes shall have an outdoor life expectancy of not less than 20 years without 
any visible rust or corrosion.  Where aluminum parts come in contact with bronze or steel 
parts, apply a coating material to both surfaces to prevent corrosion.  

K. Luminaires for use outdoors or in areas designated as damp locations shall be suitable 
gasketed to prevent the entrance of moisture.  Provide approved wire mesh screens for 
ventilation openings.  Dissimilar metals shall be separated by non-conductive material to 
prevent galvanic action.  

L. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and 
ballasts.  Labels shall be located where they will be readily visible to service personnel, but 
not seen from normal viewing angles when lamps are in place.  

  

2.3 LED LUMINAIRES AND DRIVERS  

 A.  All Luminaires  
1. Comply with IES LM-79-08 Approved Method for measuring lumen maintenance 
of LED light sources.  
2. Comply with IES LM-80-08 Approved Method for electrical and photometric 
measurement of SSL product.  
3. LED arrays shall be sealed, high performance, long life type; minimum 70% rated 
output at 50,000 hours.  
7. Drivers shall be solid state and accept 120 through 277 VAC at 60 Hz input.  
8. The LED light source shall be fully dimmable with use of compatible dimmers 
switch designated for low voltage loads.  
9. Luminaires shall have internal thermal protection.  
10. Indoor luminaires shall have a minimum CRI of 85.  
11. Luminaire manufacturers shall adhere to device manufacturer guidelines, 
certification programs, and test procedures for thermal management  
12. LED package(s)/module(s)/array(s) used in qualified luminaires shall deliver a 
minimum 70% of initial lumens, when installed in-situ, for a minimum of 50,000 hours.  
13. Luminaires shall be fully accessible from below ceiling plane for changing drivers, 
power supplies and arrays.  

 B.  Power Supplies and Drivers  

1. Power Factor: 0.90 or higher  
2. Maximum driver case temperature not to exceed driver manufacturer 
recommended insitu operation.  
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3. Output operating frequency: 60Hz.  
4. Interference: EMI and RFI compliant with FCC 47 CFR Part 15.  
5. Total Harmonic Distortion Rating: 20% Maximum.  
6. Meet electrical and thermal conditions as described in LM-80 Section 5.0.  
7. Primary Current: Confirm primary current with Drawings.  
8. Secondary Current: Confirm secondary current specified by individual luminaire 
manufacturers.  
9. Compatibility: Certified by manufacturer for use with individually specified 
luminaire and individually specified control components.  
10. Solid-state control components to be integral or external per each specified 
luminaire.  Remote control gear to be enclosed in Class 1, Class 2, or NEMA 3R enclosures 
as required.  

 C.  Controller and Control System  
1. System electronics driver / controller to use coordinated communication protocols: 
DMX512, 0-10V, DALI, or proprietary as required  
2. The Contractor to ensure that external control equipment is compatible with LED 
control requirements  
3. Provide connector types and wiring as appropriate for un-interrupted 
communication between devices, considering distance maximums, field obstructions, and 
accessibility.  Ensure that connection points are optically isolated for system noise 
reduction.  
4. For control components that are part of overall area control system see Dimming 
Controls Specifications.  
5. Compatibility: Certified by manufacturer for use with individually specified 
luminaire and individually specified power supplies and/or drivers.  

  
   

2.5  WIRING  

A. All flexible cord wiring between luminaire components or to electrical receptacles and not 
in wireways shall have a minimum temperature rating of 105 degrees Celsius.  

B. Cords shall be fitted with proper strain reliefs and watertight entries where required by 
application.  

C. No internal wiring shall be visible at normal viewing angles.  

 

2.6  LUMINAIRE SUPPORT COMPONENTS  

A. Single-Stem Hangers shall be 1/2-inch steel tubing with swivel ball fitting and ceiling 
canopy.  Finish shall be the same as the luminaire.  

B. Twin-Stem Hangers shall be two, 1/2-inch steel tubes with single canopy arranged to 
mount a single fixture.  Finish shall be the same as the luminaire.  

C. Rod Hangers shall be 3/16-inch minimum diameter, cadmium-plated threaded steel rod.  
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D. Wires shall be ASTM A 641/A 641M, Class 3, soft temper, zinc coated steel, 12 gauge.  

E. Wires for humid spaces shall be ASTM A 580/A 580M, composition 302 or 304, annealed 
stainless steel, 12 gauge.  

F. Aircraft Cable Support shall use cable, anchorages, and intermediate supports 
recommended by luminaire manufacturer.  

G. Hangers for pendant industrial luminaires shall be heavy duty No. 8 jack chain with 
hangers, "S” hooks, mounting straps, and all required accessories for complete installation.    

2.7  EXIT SIGNS  

A. General Requirements for Exit Signs:  Comply with UL 924; for sign colors, visibility, 
luminance, and lettering size, comply with Authorities Having Jurisdiction.  

B. Internally Lighted Signs:  
1. Lamps for AC Operation:  LED, 50,000 hours minimum rated lamp life.  Red LED type 

shall be utilized in areas where red LED types are existing to remain.  Green LED type 
shall be utilized in new construction.  

  a. Individual LED modules shall not be visible.  
  

2. Self-Powered Exit Signs (Battery Type):  Integral automatic charger in a self-contained 
power pack.  

a. Battery:  Sealed, maintenance-free, nickel-cadmium type.  
b. Charger:  Fully automatic, solid-state type with sealed transfer relay.  
c. Operation:  Relay automatically energizes lamp from battery when circuit 
voltage drops to 80 percent of nominal voltage or below.  When normal voltage is 
restored, relay disconnects lamps from battery, and battery is automatically 
recharged and floated on charger.  
d. Test Push Button:  Push-to-test type, in unit housing, simulates loss of 
normal power and demonstrates unit operability.  
e. LED Indicator Light:  Indicates normal power on.  Normal glow indicates 
trickle charge; bright glow indicates charging at end of discharge cycle.  
f. Integral Self-Test:  Factory-installed electronic device automatically initiates 
coderequired test of unit emergency operation at required intervals.  Test failure is 
annunciated by an integral audible alarm and a flashing red LED.  
g. Individual LED modules shall not be visible.  

  

C.  Self-Luminous Signs:  Using electroluminescent type with universal mounting options, 
green letters on a clear brushed aluminum finish face.  

a. 120/277 VAC 60 Hz operation.  
b. Test Push Button:  Push-to-test type, in unit housing, simulates loss of 
normal power and demonstrates unit operability.  
c. 10 year warranty.  
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2.18  EMERGENCY LIGHTING UNITS  

A. General Requirements for Emergency Lighting Units:  Self-contained units complying with 
UL 924.  

1. Battery:  Sealed, maintenance-free, lead-acid type.  
2. Charger:  Fully automatic, solid-state type with sealed transfer relay.  
3. Operation:  Relay automatically turns lamp on when power-supply circuit voltage 

drops to 80 percent of nominal voltage or below.  Lamp automatically disconnects 
from battery when voltage approaches deep-discharge level.  When normal voltage is 
restored, relay disconnects lamps from battery, and battery is automatically recharged 
and floated on charger.  

4. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power 
and demonstrates unit operability.  

5. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle.  

6. Wire Guard:  Heavy-chrome-plated wire guard to protect lamp heads or units in areas 
where subject to physical damage.  

7. Integral Time-Delay Relay:  Holds unit on for fixed interval of 15 minutes when 
power is restored after an outage.  

8. Integral Self-Test:  Factory-installed electronic device automatically initiates Code 
required test of unit emergency operation at required intervals.  Test failure is 
annunciated by an integral audible alarm and a flashing red LED.   

PART 3 - EXECUTION  

3.1  INSTALLATION  

A.  Luminaires:  

1. Set level, plumb, and square with ceilings and walls, and secure according to 
manufacturers written instructions and approved submittal materials, unless otherwise 
indicated.  
2. Install lamps in each luminaire.  

B. Temporary Lighting:  If it is necessary, and approved by Architect, to use permanent 
luminaires for temporary lighting, install and energize the minimum number of luminaires 
necessary.  When construction is sufficiently complete, remove the temporary luminaires, 
disassemble, clean thoroughly, install new lamps, and reinstall.  

C. Remote Mounting of Ballasts:  Distance between the ballast and fixture shall not exceed 
that recommended by ballast manufacturer.  Verify, with ballast manufacturers, maximum 
distance between ballast and luminaire.  

D. Mounting height indicated from finished floor to bottom of pendant luminaire or to the 
center of the outlet box for wall mounted luminaires unless otherwise noted.  Verify mounting 
heights with Architect and Lighting Designer.  
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E. Mounting height may also be indicated as the length of the pendant below finished ceiling.  

F. Lay-in Ceiling Luminaire Supports:  Use grid as a support element.  

1. Install ceiling support system rods or wires, independent of the ceiling suspension 
devices for each luminaire.  Locate not more than 6 inches from luminaire corners.  

2. Support Clips:  Fasten to luminaire and to ceiling grid members at or near each 
luminaire corner with clips that are UL listed for the application.  

3. Luminaires of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling 
plans or center in acoustical panel, and support luminaires independently with at least 
two 3/4-inch metal channels spanning and secured to ceiling tees.  

G.  Suspended Luminaire Support:  

1. Pendants and Rods:  Where longer than 48 inches, brace to limit swinging.  
2. Stem-Mounted, Single-Unit Luminaires:  Suspend with twin-stem hangers.  
3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for 

suspension for each unit length of luminaire chassis, including one at each end.  
4. Do not use grid as support for pendant luminaires.  Connect support wires or rods to 

building structure.  
5. All power feeds shall originate from the same location/end of each run.  
6. Where pendants or rods are longer than 48”, brace to limit luminaire swinging.  

H. Provide all necessary hanging or mounting devices and accessories for all luminaires.  
Verify the types needed for various ceiling conditions.  Plaster rings shall be provided 
where required.  

I. Verify weight and mounting method of all luminaires prior to ordering and provide 
suitable support.  Coordinate with General Contractor for luminaires that require 
additional blocking or support.  Luminaire mounting assemblies shall comply with all 
local seismic codes and regulations.  

J. Metal decking shall not be pierced for luminaire support.  

K. Refer to architectural reflected ceiling plans for coordination of luminaire locations with 
mechanical, fire protection, technology and fire safety equipment.  Where conflicts occur, 
coordinate with Architect, Architect/Engineer and Lighting Designer prior to installing 
any of the Systems.  

L. In accessible suspended ceilings, luminaire wiring connections, including equipment 
grounding conductor, is to be through use of 72-inch flexible conduit from a rigidly 
supported junction box.  

M. Wire per requirements of branch circuit installation.  Properly ground each luminaire.  

N. Luminaires located in recessed ceilings with a fire resistive rating of 1 hour or more shall 
be enclosed in an approved fire resistive rated box equal to that of the ceiling. Acoustical 
ceiling tiles are not acceptable.  

O. Install luminaires with vent holes free of air blocking obstacles.  
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P. This Contractor shall be responsible for adjusting aperture flanges or rings on all recessed 
luminaires to be flush with the finished ceiling. Trim shall completely conceal ceiling opening.  

Q. Brace suspended luminaires installed near ducts or other elements so that they do not swing 
into obstructions.  

R. Wall mounted luminaires shall be supported from four-square outlet box plaster ring and 
from wall at non-feed end with two 1/4-inch toggle bolts for gypsum board walls or 1/4-inch bolts 
to pre-set inserts for concrete wall.  

S. Luminaires shall not be secured to ductwork or other Systems.  

T. Adjust variable position lampholders for proper lamp position prior to luminaire 
installation.  

U. Air-Handling Luminaires:  Install with dampers closed and ready for adjustment.  

V. Connect wiring according to Section 26 05 19 "Low-Voltage Electrical Power Conductors 
and Cables."   

3.5  LED LUMINAIRES  

 A.  Adhere to manufacturers installation guidelines regarding proper thermal management.  

3.6  LIGHTING CONTROL  

A. Provide branch circuiting in coordination with lighting control requirements of Division 26 – and as 
indicated.  

3.7  CLEANING AND ADJUSTING  

A. Remove protective plastic covers from luminaires and luminaire diffusers only after 
construction work, painting and clean-up are completed.  Remove, clean, and reinstall all 
dirty lamps, reflectors and diffusers.  

B. Clean luminaires internally and externally after installation.  Use methods and materials 
recommended by manufacturer for cleaning Alzak reflectors and other surfaces.  

C. Make final adjustment of aimable luminaires and adjustable light settings under the 
direction of the Architect and/or Lighting Designer during a scheduled period of time prior 
to the completion of the Project, after normal business hours if required.  Include all 
equipment and personnel expenses including overtime required for focusing.  

D. Luminaires, reflectors, louvers and accessories which are damaged, blemished, or 
impregnated with fingerprints shall be replaced at this Contractor's expense.  All finishes 
shall be unmarred upon Project completion.  

3.8  IDENTIFICATION  



Liberty Seneca Renovations       SECTION 265100 – 
INTERIOR LIGHTING 

  

Liberty Seneca Renovations                    INTERIOR LIGHTING 26 51 00 - 13 
 

A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.  Comply with 
requirements for identification specified in Section 260553 "Identification for Electrical Systems."  

3.9  FIELD QUALITY CONTROL  

A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  
Verify transfer from normal power to battery/generator and retransfer to normal.  

B. Verify that self-luminous exit signs are installed according to their listing and the 
requirements in NFPA 101.  

C. Prepare a written report of tests, inspections, observations, and verifications indicating 
and interpreting results.  If adjustments are made to lighting system, retest to demonstrate 
compliance with standards.  

D. Inspect each installed luminaire for damage.  Replace damaged luminaires and 
components.  

E. Replace all inoperable and burned out lamps at the end of construction prior to Owner 
occupancy.  

F. Advance Notice: Give dates and times for field tests.  

G. Provide instruments to make and record test results.  

H. Malfunctioning Luminaires and Components: Replace or repair, then retest.  Repeat 
procedure until units operate properly.  

  

END OF SECTION 26 51 00 
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PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.  

1.2  SUMMARY  

A. This Section provides general requirements for a complete and fully operational Exterior 
Lighting System including:  

1. Exterior Luminaires    
2. Accessories  
3. Luminaire supports  
4. LED Arrays  

  

B. Related Sections:  

1. Section 265100 "Interior Lighting" for exterior luminaires normally mounted on 
exterior surfaces of buildings.  

2. Section 260923 "Lighting Control Devices" for automatic control of lighting, 
including time switches, photosensors, occupancy sensors, and lighting relays and 
contactors.  
3. Section 260519 “Low Voltage Electrical Power Conductors and Cables” for wire 
and cabling.  

1.3  SYSTEM DESCRIPTION  

A.  Catalog numbers indicated in the Luminaire Schedule are a design series reference and do 
not necessarily represent the exact catalog number, size, voltage, wattage, type of lamp, 
ballast, finish trim, ceiling type, mounting hardware or special requirements as Specified or 
as required by the particular installations.  Provide complete luminaire to correspond with 
the features, accessories, number of lamps, wattage and/or size Specified in the text 
description of each luminaire type.  Additional features, accessories and options Specified 
shall be included. B. Luminaire voltage shall match the voltage of the circuit serving same.   

1.4  DEFINITIONS  

A. CCT:  Correlated color temperature.  

B. CRI:  Color-rendering index.  

C. LER:  Luminaire efficacy rating.  
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D. Luminaire:  Complete lighting fixture, including ballast housing if provided.  

E. Pole:  Luminaire support structure, including tower used for large area illumination.  

F. Standard:  Same definition as "Pole" above.   

1.6  SUBMITTALS  

A. The authorized manufacturer’s representative for the Project area shall prepare Submittals 
for each luminaire type.  In addition to the luminaire Submittals, a list shall be provided 
identifying the manufacturer representative for each luminaire type.  Provide manufacturers’ 
names, addresses, and telephone numbers.  Requests for prior approval shall also include this 
information.  Submittals or requests for prior approval without this information will be 
rejected.  

B. Product Data shall indicate that luminaire, lamps, ballasts and drivers fully comply with 
Contract Documents.  Data shall be submitted for each type of luminaire indicated, arranged 
in order of luminaire designation.  For standard catalog luminaires provide original product 
catalog sheets indicating data on features, accessories, finishes, and the following:  

1. Materials and dimensions of luminaires.  
2. Photometric data, in IESNA format, based on certified results of laboratory tests 
of each luminaire type, outfitted with lamps, LED arrays, ballasts, drivers and accessories 
identical to those indicated for the luminaire as applied in the Project.  

 1.  Photometric data shall be certified by a qualified independent testing agency.    
3. Low voltage transformers.  
4. High intensity discharge ballasts.  
5. LED power supplies.  
6. Types of lamps and LED’s, including manufacturer, wattage, and Color Rendering 
Index (CRI) and color temperature in degrees Kelvin (K).  

C. Shop Drawings shall:  
1. Show details of nonstandard or custom luminaires.  
2. Indicate dimensions, weights, method of field assembly, components, features, and 
accessories.  
3. This Contractor shall provide the manufacturer with accurate field dimensions 
where required.  
4. Include wiring diagrams, power and control wiring.  

D. Wiring Diagrams shall detail wiring for luminaires and differentiate between manufacturer 
installed and field-installed wiring.  

E. Product Certificates shall be signed by manufacturers of luminaires certifying that products 
comply with requirements.  

F. Maintenance Data shall be provided for luminaires and equipment to include in emergency, 
operation, and maintenance manuals Specified in Specifications Section describing 
Operations and Maintenance Data.  
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G. Field quality control test reports.  

H. Special Warranties Specified in this Section.  

I. Review of luminaire submittals which indicate voltage, mounting condition, or quantities 
shall not be considered to be approval of said voltage, mounting condition, or quantities.  
This Contractor shall field verify voltage and actual mounting condition and method.  

J. Product samples complete with housing, trim, specified lamp, and 8’ cord with plug shall 
be submitted if requested.  

K. Pole and Support Component Certificates:  Signed by Manufacturers of poles, certifying 
that products are designed for indicated load requirements in AASHTO LTS-4-M and that 
load imposed by luminaire and attachments has been included in design.  The certification 
shall be based on design calculations by a Professional Engineer.   

1.7  CLOSEOUT SUBMITTALS  

A.  Operation and Maintenance Data:  For lighting equipment and luminaires to include in 
emergency, operation, and maintenance manuals.  

 1.  Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.  

1.8  EXTRA MATERIALS  

A.  Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.  

1. Lamps:  5% of each type and rating installed.  Furnish at least one of each type.  
2. Glass, Plastic Diffusers and Lenses:  10% or one dozen (whichever is less) of each 
type and rating installed.  Furnish at least one of each type.  
3. Globes and Guards:  5% of each type and rating installed.  Furnish at least one of 
each type.  

1.9  DELIVERY, STORAGE, AND HANDLING  

A. Package poles for shipping according to ASTM B 660.  

B. Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.  
Support poles to prevent distortion and arrange to provide free air circulation.  

C. Retain factory-applied pole wrappings on metal poles until right before pole installation.  
Handle with web fabric straps.  

1.10  QUALITY ASSURANCE  
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A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an 
independent agency, with the experience and capability to conduct the testing indicated, 
that is an NRTL as defined by OSHA in 29 CFR 1910.7.  

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 
70, Article 100, by a testing agency acceptable to Authorities Having Jurisdiction, and 
marked for intended use.  

C. Comply with NFPA 70.  

D. All luminaires shall bear a UL label.  

E. Comply with IEEE C2, “National Electrical Safety Code.”  

F. Designated manufacturers are listed to define the requirements for quality and function of 
the specified product.    

1.11  COORDINATION  

A. Coordinate layout and installation of luminaires with plantings, paving, site walls and other 
site work elements.   

B. Coordination Meetings: This Contractor shall meet at least twice with the site work 
installer(s).  Hold first meeting before submittal of shop drawings to coordinate each 
luminaire mounting condition and location.  During second meeting, coordinate layout with 
other site components.  Coordinate depth and location of all luminaire pole bases in all areas.  

1.12  WARRANTY  

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace products that fail in materials or workmanship; that corrode; or that fade, stain, 
perforate, erode, or chalk due to effects of weather or solar radiation within specified 
warranty period.  Manufacturer may exclude lightning damage, hail damage, vandalism, 
abuse, or unauthorized repairs or alterations from special warranty coverage.  

1. Warranty Period for Luminaires:  Five years from date of Substantial Completion.  
2. Warranty Period for Metal Corrosion: Five years from date of Substantial 
Completion.  
3. Warranty Period for Color Retention:  Five years from date of Substantial 
Completion.  
4. Warranty Period for LED arrays/drivers:  Five years from date of Substantial 
Completion.  
5. Warranty Period for Lamps:  Replace lamps and fuses that fail within 12 months 
from date of Substantial Completion; furnish replacement lamps and fuses that fail within 
the second 12 months from date of Substantial Completion.  
6. Warranty Period for Poles:  Repair or replace lighting poles and standards that fail 
in finish, materials, and workmanship within manufacturer's standard warranty period, but 
not less than three years from date of Substantial Completion.  
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PART 2 - PRODUCTS  

2.1  MANUFACTURERS  

A.  Products:  Subject to compliance with requirements, provide one of the products indicated 
on Drawings.  

2.2  GENERAL REQUIREMENTS FOR LUMINAIRES  

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet 
locations by an NRTL acceptable to Authorities Having Jurisdiction.  

B. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for 
luminaires.  

C. Comply with IESNA TM-15-07 Luminaire Classification System for Outdoor Luminaires.  

D. Metal Parts:  Free of burrs and sharp corners and edges.  

E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or 
deform in use.  Provide filter/breather for enclosed luminaires.  

F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally 
during relamping and when secured in operating position.  Doors shall be removable for 
cleaning or replacing lenses.  Designed to disconnect ballast when door opens. G. Exposed 
Hardware Material:  Stainless steel.  

G. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, 
and UV radiation.  

H. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light 
distribution to indicated portion of normally illuminated area or field.  

I. Optical assemblies:  full cutoff with zero uplight, “dark sky” compliant.  LED assemblies 
shall comply with BUG rating system.  

J. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:  

1. White Surfaces:  85 percent.  
2. Specular Surfaces:  90 percent.  
3. Diffusing Specular Surfaces:  75 percent.  

K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion 
lenses and refractors in luminaire doors.  
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L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping.  Where indicated, match finish process and color of pole or support 
materials.  

M. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and designating 
finishes.  

1. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes.  

2. Finish: premium 5 stage TGIC polyester powder coat paint.  

 3.    Color:  See Luminaire Schedule.  

N. Outdoor Wall Mounted Area Luminaires  
1. Shall have minimum 52 lumens per watt.  
2. No more than 48% of the total luminaire output shall be within the forward 
60-80º zone.  
3. No more than 3% of the total luminaire output shall be in the forward 80-
90º zone.  
4. No light at or above horizontal 90-180º zone.  

O. Parking Structure Luminaires  
1. Shall have minimum 70 lumens per watt.  
2. At least 30% of total luminaire output shall be within the 60-80º zone.  
3. No more than 20% of total luminaire output shall be above the 80º zone.  

P. Canopy Luminaires  
1. Shall have minimum 70 lumens per watt.  
2. At least 30% of total luminaire output shall be within the 40-60º zone.  
3. No more than 20% of total luminaire output shall be above the 80º zone.  

2.3  LED DRIVERS AND ARRAYS  

A. UL 1598 listing.  

B. LED arrays shall have LED’s that produce minimum 55 lumens/watt when operated at 
350mA.  

1. Lumen Depreciation Data: At 40 deg C ambient, the L70 hours 
shall be 50,000 at 520 mA driver.  
2. LED color: neutral white, 4100 deg K, CRI of 75. C. 
 Drivers shall accept 120 through 480 volts, 50/60 Hz.  

D. The housing shall have an integral thermal management system with extruded aluminum 
radiation fins and lateral airways.  

E. Comply with IES LM-79-08 and LM-90-08 Approved Methods.  

F. Comply with In-Situ testing for more reliable results.  
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G. LED’s shall be Restriction of Hazardous Substances Directive (RoHS) compliant.  

2.4  LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS  

A. Comply with UL 773 or UL 773A.  

B. Contact Relays:  Factory mounted, single throw, designed to fail in the on position, and 
factory set to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time 
delay. Relay shall have directional lens in front of photocell to prevent artificial light sources from 
causing false turnoff.  

  
 1.  Adjustable window slide for adjusting on-off set points.   

2.8  GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS  

   A.  Structural Characteristics:  Comply with AASHTO LTS-4-M.  

1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade without 
failure, permanent deflection, or whipping in steady winds of speed indicated in 
"Structural Analysis Criteria for Pole Selection" Article, with a gust factor of 1.3.  

2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of 
luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to 
be used in pole selection strength analysis.  

B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting 
requirements.  Use stainless-steel fasteners and mounting bolts unless otherwise indicated.  

C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with 
support components.  

1. Materials:  Shall not cause galvanic action at contact points.  
2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after 

fabrication unless otherwise indicated.  
3. Anchor-Bolt Template:  Plywood or steel.  

D. Handhole:  Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches with cover 
secured by stainless-steel captive screws.  

E. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  
Concrete, reinforcement, and formwork are specified in Section 033000 "Cast-in-Place 
Concrete."  

2.9  ALUMINUM POLES  

A.  Poles:  Seamless, extruded structural tube complying with ASTM B 429/B 429M, Alloy 
6063T6 with access handhole in pole wall.  
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1. Shape:  Refer to Luminaire Schedule or shall match existing site poles.  
2. Mounting Provisions:  Butt flange for bolted mounting on foundation.  

B. Pole-Top Tenons:  Fabricated to support luminaire or luminaires and brackets indicated, and 
securely fastened to pole top.  

C. Grounding and Bonding Lugs:  Welded 1/2-inch threaded lug, complying with requirements 
in Section 260526 "Grounding and Bonding for Electrical Systems," listed for attaching 
grounding and bonding conductors of type and size listed in that Section, and accessible 
through handhole.  

D. Brackets for Luminaires:  Detachable, with pole and adapter fittings of cast aluminum.  
Adapter fitting welded to pole and bracket, and then bolted together with stainless-steel 
bolts.  

1. Tapered oval cross section, with straight tubular end section to accommodate 
luminaire.  

2. Finish:  Match pole and luminaire material and finish.  

E.  Aluminum Finish:  Comply with NAAMM's "Metal Finishes Manual for Architectural and 
Metal Products" for recommendations for applying and designating finishes.  

1. Finish designations prefixed by “AA", comply with the system established by the 
Aluminum Association for designating aluminum finishes.  

2. Finish:  Premium five (5) stage TGIC polyester powder coat paint.  

a. Color:  As selected by Architect from manufacturer's full range.  

PART 3 - EXECUTION  

3.1  LUMINAIRE INSTALLATION  

A. Install lamps in each luminaire.  

B. Fasten luminaire to indicated structural supports.  

C.  Adjust luminaires that require field adjustment or aiming.  Include adjustment of 
photoelectric device to prevent false operation of relay by artificial light sources, favoring 
a north orientation.   

3.2 CORROSION PREVENTION  

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment.  
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B. Steel Conduits:  Comply with Section 260533 "Raceways and Boxes for Electrical 
Systems." In concrete foundations, wrap conduit with 0.010-inch thick, pipe-wrapping plastic 
tape applied with a 50 percent overlap.  

3.3  GROUNDING  

A. Ground metal poles and support structures according to Section 260526 "Grounding and 
Bonding for Electrical Systems."  

1. Install grounding electrode for each pole unless otherwise indicated.  
2. Install grounding conductor pigtail in the base for connecting luminaire to grounding 

system.  

3.4  FIELD QUALITY CONTROL  

A. Inspect each installed luminaire for damage.  Replace damaged luminaires and components.  

B. Replace all burned out or inoperative lamps or LED arrays at the end of Construction prior 
to Owner occupancy.  

C. Advance Notice:  Give dates and times for field tests.  

D. Provide instruments to make and record test results.  

E. Test as follows:  
1. Verify proper operation, switching and phasing of each luminaire after installation.  
2. Emergency Lighting: Interrupt electrical supply to demonstrate proper operation.  

Verify normal transfer to generator and retransfer to normal.  
3. Prepare a written report of tests, inspections, observations, and verifications indicating 

and interpreting results.  If adjustments are made to the lighting system, retest to 
demonstrate compliance with standards.  

F. Malfunctioning Luminaires and Components: Replace or repair, then retest.  Repeat 
procedure until units operate properly.  

G. Observations:  Verify normal operation of lighting units after installing luminaires and 
energizing circuits with normal power source.  

1. Verify operation of photoelectric 

controls.  

H. Illumination Tests:  

1. Measure light intensities at night.  Use photometers with calibration referenced to 
NIST standards.  Comply with the following IESNA testing guide(s):  

  
a.   IESNA LM-64, "Photometric Measurements of Parking Areas."  
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b.   IESNA LM-72, "Directional Positioning of Photometric Data."  

2. Prepare a written report of tests, inspections, observations, and verifications indicating 
and interpreting results.  If adjustments are made to lighting system, retest to 
demonstrate compliance with standards.  

 

END OF SECTION 26 56 00 
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PART  1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions apply to this section. 

B. The work covered by this section is to be coordinated with related work as specified 
elsewhere in the specifications. Requirements of the following sections apply: 

1. Division 26: "Low Voltage Power Conductors and Cables" 
2. Division 26: "Grounding and Bonding for Electrical Systems" 
3. Division 21: "Fire Protection". 

C. The system and all associated operations shall be in accordance with the following: 

1. Requirements of the following Model Building Code: IBC, Latest Edition 
2. Requirements of the following Model Fire Code: NFPA 1, Latest Edition 
3. NFPA 72, National Fire Alarm Code, 2016 Edition 
4. NFPA 70, National Electrical Code, 2014 Edition 
5. NFPA 101, Life Safety Code, 2015 Edition 
6. Local Jurisdictional Adopted Codes and Standards 
7. ADA Accessibility Guidelines 

1.2 SUMMARY 

A. This Section covers fire alarm systems, including initiating devices, notification 
appliances, controls, and supervisory devices. 

B. Work covered by this section includes the furnishing of labor, equipment, and 
materials for installation of the fire alarm system as indicated on the drawings and 
specifications. 

C. The Fire Alarm System shall consist of all necessary hardware equipment and 
software programming to perform the following functions: 

1. Fire alarm system detection and notification operations. 

2. Control and monitoring of fire suppression systems, emergency power systems, 
and other equipment as indicated in the drawings and specifications. 

1.3 SCOPE OF WORK 

A. Design, install, and commission a NFPA72 compliant system fire detection and 
notification system mixed-use building as defined in bid drawings. 

1.4 SYSTEM DESCRIPTION 

A. General: Provide a complete, non-coded addressable, non-proprietary microprocessor-
based fire alarm system with initiating devices, notification appliances, and 
monitoring and control devices as indicated on the drawings and as specified herein. 
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B. Power Requirements 

1. The control unit shall receive AC power via a dedicated circuit. 

2. The system shall be provided with sufficient battery capacity to operate the entire 
system upon loss of normal AC power in a normal supervisory mode for a period 
of 90 hours with 15 minutes of alarm operation at the end of this period. The 
system shall automatically transfer to battery standby upon power failure. All 
battery charging and recharging operations shall be automatic. 

3. All circuits requiring system-operating power shall be 24 VDC nominal voltage 
and shall be individually fused at the control unit. 

4. The incoming power to the system shall be supervised so that any power failure 
will be indicated at the control unit. A green "power on" LED shall be displayed 
continuously at the user interface while incoming power is present. 

5. The system batteries shall be supervised so that a low battery or a depleted battery 
condition, or disconnection of the battery shall be indicated at the control unit 
and displayed for the specific fault type. 

6. The system shall support NAC Lockout feature to prevent subsequent activation of 
Notification Appliance Circuits after a Depleted Battery condition occurs in order 
to make use of battery reserve for front panel annunciation and control. 

7. The system shall support 100% of addressable devices in alarm or operated at the 
same time, under both primary (AC) and secondary (battery) power conditions. 

8. Loss of primary power shall sound a trouble signal at the FACU. FACU shall 
indicate when the system is operating on an alternate power supply. 

C. Software: The fire alarm system shall allow for loading and editing instructions and 
operating sequences as necessary. 

1. The system shall be capable of on-site programming to accommodate system 
expansion and facilitate changes in operation. 

2. All software operations shall be stored in a non-volatile programmable memory 
within the fire alarm control unit. Loss of primary and secondary power shall not 
erase the instructions stored in memory. 

3. Panels shall be capable of full system operation during new site specific 
configuration download, master exec downloads, and slave exec downloads. 

4. Remote panel site-specific software and executive firmware downloads shall be 
capable of being performed over proprietary fire alarm network communications, 
and via TCP/IP Ethernet network communications. Ethernet access to any fire 
alarm panel shall be capable of providing access only to authenticated users 
through a cryptographically authenticated and secure SSL tunnel. 

5. Panels shall automatically store all program changes to the panel’s non-volatile 
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memory each time a new program is downloaded. Panels shall be capable of 
storing the active site-specific configuration program and no less than 9 previous 
revisions in reserve. A compare utility program shall also be available to 
authorized users to compare any two of the saved programs. The compare utility 
shall provide a deviation report highlighting the changes between the two 
compared programs. 

6. Panels shall provide electronic file storage with a means to retrieve a record copy 
of the site-specific software and up to 9 previous revisions. Sufficient file storage 
shall be provided for other related system documentation such as record 
drawings, record of completion, owner’s manuals, testing and maintenance 
records, etc. 

7. The media used to store the record copy of site-specific software and other related 
system documentation shall be electrically supervised. If the media is removed a 
trouble shall be reported on the fire alarm control unit. 

D. History Logs: The system shall provide a means to recall alarms and trouble 
conditions in chronological order for the purpose of recreating an event history. A 
separate alarm and trouble log shall be provided. 

E. Recording of Events: The system shall be capable of recording all alarm, supervisory, 
and trouble events by means of system printer. The printout shall include the type of 
signal (alarm, supervisory, or trouble) the device identification, date and time of the 
occurrence. The printout shall differentiate alarm signals from all other printed 
indications. 

F. Wiring/Signal Transmission: 

1. Transmission shall be hard-wired using separate individual circuits for each zone 
of alarm operation, as required or addressable signal transmission, dedicated to 
fire alarm service only. 

2. System connections for initiating device circuits shall be Class B, Style D, 
signaling line circuits shall be Class B, Style 4 and notification appliance circuits 
shall be Class B, Style Y. 

3. Circuit Supervision: Circuit faults shall be indicated by a trouble signal at the 
FACU. Provide a distinctive indicating audible tone and alphanumeric 
annunciation. 

G. Supplemental Notification and Remote User Access (Fire Panel Internet Interface) 

1. Fire Alarm Control Unit (FACU) shall have the capability to provide supplemental 
notification and remote user access to the FACU using Ethernet and TCP/IP 
communications protocol compatible with IEEE Standard 802.3. 

2. A standard RJ-45 Ethernet connection shall connect to the owner's Ethernet 
network. Provisions for that connection must be provided at each fire alarm 
control unit as part of the contract. 
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3. The means of providing supplemental email and SMS text messaging notification 
shall be agency listed for specific interfaces and for the purpose described in this 
section. The use of non-listed external third party products and interfaces is not 
acceptable. 

4. The fire panel internet interface shall be capable of sending automated notification 
of discrete system events via email and SMS text messaging to up to 50 
individual user accounts and via email to up to 5 distribution lists. 

5. Each user account and distribution list shall be capable of being configurable for 
the specific type of events to be received. Each account shall be configurable to 
receive notification upon any combination of the following types of events: 

a) Fire Alarm, 
b) Priority 2, 
c) Supervisory, 
d) Trouble, 
e) Custom Action Messages, 
f) Fire Panel Internet Interface Security Violations 

6. Each user account and distribution list shall be capable of being configurable for 
the specific content to be received. Each account shall be configurable to receive 
any combination of the following message content: 

a) Summary, 
b) Event Information, 
c) Message, 
d) Emergency Contacts, 
e) Host Fire Alarm Control Unit Information 

7. Each user account and distribution list shall be capable of being configurable for 
the type of Fire Alarm Control Unit Logs and Reports to be received. Each 
account shall be configurable to receive any combination of the following Logs 
and Reports via email: 

a) Alarm Log, 
b) Trouble Log, 
c) Analog Sensor Status Report, 
d) Analog Sensor Service Report, 
e) Almost Dirty, Dirty and Excessively Dirty Sensor Report, 
f) CO Analog Sensor Service Report, 
g) Addressable Notification Appliance Candela Report, 
h) Addressable Notification Appliance Status Report 

8. Each user account and distribution list shall be capable of receiving email 
distribution of Fire Alarm Control Unit Logs and Reports On-Demand or 
automatically on a Pre-Determined schedule. Receipt of Logs and Reports shall 
be capable of being scheduled as follows: 

a) Weekly, or 
b) Bi-weekly, or 
c) Monthly 

9. The Fire Alarm Control Unit Logs and Reports shall be sent in CSV file format 
which can be imported into common database applications for viewing, sorting, 
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and customization. 

a) Each user account shall be capable of being configured to receive system 
events via email and/or SMS text messaging. 

b) Each distribution list shall be capable of supporting up to 20 email address 
recipients. 

10. The means to provide email notification shall be compatible with SMTP mail 
servers, ISP email services, and Internet email services. Communication with the 
email server shall be verified at selectable intervals of 5 to 30 minutes. 

11. Email operation shall be capable of being disabled for service by the system 
administrator. 

12. An email log shall be accessible to authorized users. The email log shall display 
the 25 most recent email notifications sent. 

13. The fire panel internet interface for supplemental notification and remote user 
access shall support: 

a) Secure HTTPS/SSL encrypted connections, 
b) Up to 50 individual password protected user accounts, 
c) Dynamic and Static IP addressing, 
d) IP Address Blocking, 
e) Restricted number of log-in attempts before lock-out configurable from 1 to 

20, 
f) Lock-out duration after unsuccessful log-in attempts configurable from 0 to 24 

hours, 
g) Email notification to Administrators of unsuccessful log-in attempts, 
h) Automatic lock-out reset upon a new event, 
i) Automatic inactivity logout configurable from 10 minutes to 24 hours, 
j) Firmware updates over Ethernet, 
k) Set-up and configuration via Local Service Port or via Remote Services over 

LAN/WAN connection 

14. Authorized users shall be capable of accessing the fire alarm panel using a 
compatible web browser (Internet Explorer 6.0 or higher) and a secure 
HTTPS/SSL encrypted connection. 

15. The fire panel internet interface shall support concurrent connections for up to 5 
users plus 1 administrator. 

16. Authorized users with remote access shall be capable of: 

a) Viewing the fire panel internet interface web home page 
(a) The fire panel internet interface home page shall display system status 

information and provide links to detailed status information and fire 
alarm panel reports and history logs 

(b) The web browser on the user’s computer shall automatically refresh 
system status information upon a new event 
(1) Systems that require a manual refresh to acquire updated system 

status information shall not be accepted 
b) Viewing the fire alarm panel detailed card status information 
c) Viewing the fire alarm panel detailed point status information 
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d) Viewing the fire alarm panel reports and history logs 
e) Viewing the fire panel internet interface email log 
f) Viewing system summary information 
g) Accessing Custom Hypertext Links 

17. The fire panel internet interface home page shall support customization to display 
the following information: 

a) Customer Name and Address, 
b) Fire Panel Location or Building Name, 
c) Up to 10 Custom Hypertext Links with Text Descriptions 

H. Remote Services Access: 

1. Fire Alarm Control Unit (FACU) shall have the capability to provide a remote 
service access feature using Ethernet and TCP/IP communications protocol 
compatible with IEEE Standard 802.3. The Remote Access feature shall provide 
automatic notification of system faults and remote diagnostics of system status 
for responding technicians prior to arrival on site. 

2. A standard RJ-45 Ethernet connection shall connect to the owner's Ethernet 
network. Provisions for that connection must be provided at each fire alarm 
control unit as part of the contract. 

3. The Ethernet access feature shall be agency listed for specific interfaces and for 
the purpose described in this section. The use of non-listed external third party 
interfaces is not acceptable. 

4. The internet remote access service function shall provide automated real time off-
site reporting of discrete system events to a remote service support center with 
details of internal FACU fault conditions allowing a pre-site visit analysis of 
repair requirements. 

5. Existing FACU controls shall be capable of retrofitting the Remote Service 
module as a plug-in upgrade feature. 

6. The remote service network shall work on the customers Ethernet infrastructure 
and be Fire-Wall friendly for two-way communications for off-site reporting. 
The feature shall be compatible with existing proxy servers and firewalls shall 
not require any special changes or modifications. 

7. The remote service system shall be able to connect to the remote service center 
without the need for a VPN account or similar tunnel. 

8. The remote service system shall be a non Windows based application to protect 
against conventional virus attacks. 

9. The remote service system shall support a secure connection with strong 
encryption, 128 bit or better, and an optional secondary encryption method if 
required. 

10. The remote service system shall be compatible with virtual LANS (VLAN). 
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11. The remote service system shall work on an outbound communication premise in 
order to eliminate the possibility of any inbound connection into the network. 

12. The remote service system shall provide an audit trail of all events and service 
connections. 

13. The Remote Service connection will provide access for panel software downloads 
and uploads for archiving job specific programs back at the enterprise server. 

14. The supplier shall provide an option for a service contract for the Remote Service 
program that provides the following requirements: 

a) 24/7 recording of FACU service activity. 
b) Off-site diagnostics by a technical specialist to provide repair and parts 

guidance to the service technician prior to a site visit. 

I. Required Functions: The following are required system functions and operating 
features: 

1. Priority of Signals: Fire alarm events have highest priority. Subsequent alarm 
events are queued in the order received and do not affect existing alarm 
conditions. Priority Two, Supervisory and Trouble events have second-, third-, 
and fourth-level priority, respectively. Signals of a higher-level priority take 
precedence over signals of lower priority even though the lower-priority 
condition occurred first. Annunciate all events regardless of priority or order 
received. 

2. Noninterfering: An event on one zone does not prevent the receipt of signals from 
any other zone. All zones are manually resettable from the FACU after the 
initiating device or devices are restored to normal. The activation of an 
addressable device does not prevent the receipt of signals from subsequent 
addressable device activations. 

3. Transmission to an approved Supervising Station: Automatically route alarm, 
supervisory, and trouble signals to an approved supervising station service 
provider, under another contract. 

4. Annunciation: Operation of alarm and supervisory initiating devices shall be 
annunciated at the FACU and the remote annunciator, indicating the type of 
device, the operational state of the device (i.e. alarm, trouble or supervisory) and 
shall display the custom label associated with the device. 

5. Selective Alarm: A system alarm shall include: 

a) Indication of alarm condition at the FACU and the annunciator(s). 
b) Identification of the device /zone that is the source of the alarm at the FACU 

and the annunciator(s). 
c) Operation of audible and visible notification appliances until silenced at 

FACU. 
d) Closing doors normally held open by magnetic door holders. 
e) Unlocking designated doors. 
f) Shutting down supply and return fans serving zone where alarm is initiated. 
g) Closing smoke dampers on system serving zone where alarm is initiated. 
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h) Initiation of smoke control sequence. 
i) Transmission of signal to the supervising station. 
j) Initiation of elevator Phase I functions (recall, shunt trip, illumination of 

indicator in cab, etc.)  in accordance with ANSI/ASME A17.1 / CSA B44, 
Safety Code for Elevators and Escalators, when specified detectors or sensors 
are activated, as appropriate. 

6. Supervisory Operations: Upon activation of a supervisory device such as a tamper 
switch, the system shall operate as follows: 

a) Activate the system supervisory service audible signal and illuminate the LED 
at the control unit and the remote annunciator. 

b) Pressing the Supervisory Acknowledge Key will silence the supervisory 
audible signal while maintaining the Supervisory LED "on" indicating off-
normal condition. 

c) Record the event in the FACU historical log. 
d) Transmission of supervisory signal to the supervising station. 
e) Restoring the condition shall cause the Supervisory LED to clear and restore 

the system to normal. 

7. Alarm Silencing: If the "Alarm Silence" button is pressed, all audible and visible 
alarm signals shall cease operation. 

8. Priority Two Operations: Upon activation of a priority two condition , the system 
shall operate as follows: 

a) Activate the system priority two audible signal and illuminate the LED at the 
control unit and the remote annunciator. 

b) Pressing the Priority 2 Acknowledge Key will silence the audible signal while 
maintaining the Priority 2 LED "on" indicating off-normal condition. 

c) Record the event in the FACU historical log. 
d) Transmission of priority two signal to the supervising station. 
e) Restoring the condition shall cause the Priority 2 LED to clear and restore the 

system to normal. 

9. System Reset 

a) The "System Reset" button shall be used to return the system to its normal 
state. Display messages shall provide operator assurance of the sequential 
steps ("IN PROGRESS", "RESET COMPLETED") as they occur.  The 
system shall verify all circuits or devices are restored prior to resetting the 
system to avoid the potential for re-alarming the system.  The display 
message shall indicate "ALARM PRESENT, SYSTEM RESET 
ABORTED." 

b) Should an alarm condition continue, the system will remain in an alarmed 
state. 

10. A manual evacuation (drill) switch shall be provided to operate the notification 
appliances without causing other control circuits to be activated. 

11. WALKTEST: The system shall have the capacity of 8 programmable passcode 
protected one person testing groups, such that only a portion of the system need 
be disabled during testing.  The actuation of the "enable one person test" program 
at the control unit shall activate the "One Person Testing" mode of the system as 
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follows: 

a) The city circuit connection and any suppression release circuits shall be 
bypassed for the testing group. 

b) Control relay functions associated with one of the 8 testing groups shall be 
bypassed. 

c) The control unit shall indicate a trouble condition. 
d) The alarm activation of any initiating device in the testing group shall cause 

the audible notification appliances assigned only to that group to sound a 
code to identify the device or zone. 

e) The unit shall automatically reset itself after signaling is complete. 
f) Any opening of an initiating device or notification appliance circuit wiring 

shall cause the audible signals to sound for 4 seconds indicating the trouble 
condition. 

12. Install Mode: The system shall provide the capability to group all non-
commissioned points and devices into a single "Install Mode" trouble condition 
allowing an operator to clearly identify event activations from commissioned 
points and devices in occupied areas. 

a) It shall be possible to individually remove points from Install Mode as 
required for phased system commissioning. 

b) It shall be possible to retrieve an Install Mode report listing that includes a list 
of all points assigned to the Install Mode. Panels not having an install mode 
shall be reprogrammed to remove any non-commissioned points and devices. 

13. Module Distribution: 

a) The fire alarm control unit shall be capable of allowing remote location of the 
following modules; interface of such modules shall be through a Style 4 
(Class B) supervised serial communications channel (SLC): 
(a) Initiating Device Circuits 
(b) Notification Appliance Circuits 
(c) Auxiliary Control Circuits 
(d) Graphic Annunciator LED/Switch Control Modules 

(1) In systems with two or more Annunciators and/or Command Centers, 
each Annunciator/Command Center shall be programmable to allow 
multiple Annunciators/Command Centers to have equal operation 
priority or to allow hierarchal priority control to be assigned to 
individual Annunciator/Command Center locations. 

(e) Initiating Device Signaling Line Circuits 
(f) Notification Appliance Signaling Line Circuits 
(g) Power Supplies 

14. Service Gateway: A Service Gateway software application shall be provided that 
allows an authorized service person to remotely query panel status during testing, 
commissioning, and service without the need to return to the panel using standard 
email or instant messaging tools. For systems without a service gateway 
application the service provider shall provide a minimum of two technicians for 
any system testing or commissioning. 

J. Integrated Automation 

1. Security Integration 
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a) The FA System shall provide the means to be integrated directly to OEM 
Security Management System (SMS) via a software interface for the purpose 
of communicating fire alarm events directly to the security system. 

b) Communication between the FA System and SMS shall be accomplished 
using Computer Port Protocol (CPP). 
(a) The FA and the SMS shall be connected via a local or network serial port 

server based RS-232 serial port connection. 
c) The CPP shall consist of a bi-directional serial protocol capable of accessing 

most of the Fire Alarm Control Unit (FACU) diagnostic features. 
d) The interface shall provide the means to communicate the following 

information to the SMS: 
(a) Device/Point status changes (e.g., Fire, Trouble, Disabled) 
(b) Panel event status (e.g. Number of Unacknowledged Fire Alarms, Card 

Failure Troubles, etc.) 
(c) Panel health status (e.g., AC power, battery status) 

e) Interface software shall include a data acquisition function that provides the 
following: 
(a) Establishes and maintains a supervised serial link 
(b) Extraction of the point database from the FACU 
(c) Merges the FACU database into the SMS database 

f) The software interface shall not allow system control functionality from the 
SMS to the FA System. 

g) The installation, programming and maintenance of the FA/SMS integration 
software interface shall be conducted by factory trained certified technicians. 

2. Building Automation and Control Network (BACnet) Integration 

a) The fire alarm control unit shall be capable of providing a one-way 
communications interface between the fire alarm control unit and an 
industry-standard Building Automation and Control Network (BACnet). 

b) The BACnet communications module shall be agency listed to UL Standard 
864 ULC Standard S527. 

c) The fire alarm control unit shall be capable of communicating minimum 256 
status changes to the building automation system. 

d) A standard RJ-45 Ethernet connection to the Building Automation System 
Ethernet network shall be provided at the fire alarm control unit as part of the 
contract. 

K. Analog Smoke Sensors: 

1. Monitoring: FACU shall individually monitor sensors for calibration, sensitivity, 
and alarm condition, and shall individually adjust for sensitivity. The control unit 
shall determine the condition of each sensor by comparing the sensor value to the 
stored values. 

2. Environmental Compensation: The FACU shall maintain a moving average of the 
sensor's smoke chamber value to automatically compensate for dust, dirt, and 
other conditions that could affect detection operations. 

3. Programmable Sensitivity:  Photoelectric Smoke Sensors shall have 7 selectable 
sensitivity levels ranging from 0.2% to 3.7%, programmed and monitored from 
the FACU. 
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4. Sensitivity Testing Reports:  The FACU shall provide sensor reports that meet 
NFPA 72 calibrated test method requirements. 

a) Reports shall be capable of being printed for annual recording and logging of 
the calibration maintenance schedule. 

b) Where required, reports shall be accessible remotely through: 
(a) A Fire Panel Internet Interface using Ethernet and TCP/IP 

communications protocol compatible with IEEE Standard 802.3. The 
Fire Panel Internet Interface shall be capable of automatically scheduling 
email reports to individual user accounts on a weekly, bi-weekly, or 
monthly schedule 

(b) A PC Annunciator using an RS232-C connection to the FACU or a PC 
Annunciator Client using a TCP/IP communications protocol connection 
to the PC Annunciator server compatible with IEEE Standard 802.3. 

5. The FACU shall automatically indicate when an individual sensor needs cleaning.   
The system shall provide a means to automatically indicate when a sensor 
requires cleaning.  When a sensor's average value reaches a predetermined value, 
(3) progressive levels of reporting are provided.  The first level shall indicate if a 
sensor is close to a trouble reporting condition and will be indicated on the 
FACU as "ALMOST DIRTY."  This condition provides a means to alert 
maintenance staff of a sensor approaching dirty without creating a trouble in the 
system.  If this indicator is ignored and the second level is reached, a "DIRTY 
SENSOR" condition shall be indicated at the FACU and subsequently a system 
trouble is reported to the Supervising Station. The sensor base LED shall glow 
steady giving a visible indication at the sensor location. The "DIRTY SENSOR" 
condition shall not affect the sensitivity level required to alarm the sensor.  If a 
"DIRTY SENSOR" is left unattended, and its average value increases to a third 
predetermined value, an "EXCESSIVELY DIRTY SENSOR" trouble condition 
shall be indicated at the control unit. 

6. The FACU shall continuously perform an automatic self-test on each sensor that 
will check sensor electronics and ensure the accuracy of the values being 
transmitted. Any sensor that fails this test shall indicate a "SELF TEST 
ABNORMAL" trouble condition. 

7. Multi-Sensors shall combine photoelectric smoke sensing and heat sensing 
technologies.  An alarm shall be determined by either smoke detection, with 
selectable sensitivity from nominal 0.2 to 3.7 %/ft obscuration; or heat detection, 
selectable as fixed temperature or fixed with selectable rate-of-rise; or based on 
an analysis of the combination of smoke and heat activity. 

8. Programmable bases. It shall be possible to program relay and sounder bases to 
operate independently of their associated sensor. 

9. Magnet test activation of smoke sensors shall be distinguished by its label and 
history log entry as being activated by a magnet. 

L. Fire Suppression Monitoring: 

1. Water flow: Activation of a water flow switch shall initiate general alarm 
operations. 
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2. Sprinkler valve tamper switch:  The activation of any valve tamper switch shall 
activate system supervisory operations. 

3. Water flow switch and sprinkler valve tamper switch shall be capable of existing 
on the same initiating zone.  Activation of either device shall distinctly report 
which device is in alarm on the initiating zone. 

M. Audible Alarm Notification: By horns in areas as indicated on drawings. 

N. Addressable Notification Appliances (Applies only where addressable notification is 
provided): 

1. Monitoring: The FACU shall monitor individual addressable notification 
appliances for status, condition, type of appliance, and configured appliance 
settings. A fault in any individual appliance shall automatically report a trouble 
condition on the FACU. 

2. Individual Appliance Custom Label: Each addressable appliance shall have its own 
40 character custom label to identify the location of the appliance and to aid in 
troubleshooting fault conditions. 

3. Individual Appliance Information Display: 

a) The FACU shall be capable of calling up detailed information for each 
addressable appliance including the appliance location, status, condition, type 
of appliance, and configured appliance settings. 

b) Notification appliances that are not capable of communicating and reporting 
their individual location, status, condition, type of appliance, and configured 
appliance settings to the FACU shall not be accepted. 

4. Programmable Appliance Settings: 

a) The selectable operation of each addressable notification appliance shall be 
capable of being configured by the FACU without having to replace or 
remove the appliance from the wall or ceiling. 
(a) Programmable appliance settings for applicable addressable notification 

appliances shall include: 
(1) Operation: 

((a)) General Evac 
((b)) Alert 
((c)) User Defined 

(2) Style: 
((a)) Indoor 
((b)) UL Weatherproof 
((c)) ULC Weatherproof 

(3) Candela Selections: 
((a)) Indoor: 15, 30, 75, 110, 135, or 185 cd (per UL1971) 
((b)) UL Weatherproof:  15 or 75 cd (per UL1971), and 75 or 185 cd 

(per UL1638) 
((c)) ULC Weatherproof: 20, 30 or 75 cd (per ULCS526) 

(4) Horn Volume: 
((a)) Hi 
((b)) Low 
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(5) Horn Cadence: 
((a)) Temporal 3 
((b)) Temporal 4 
((c)) March Time 20 bpm 
((d)) March Time 60 bpm 
((e)) March Time 120 bpm 
((f)) Steady 

(6) Horn Tone: 
((a)) 520 HZ 
((b)) Bell 
((c)) Slow Whoop 
((d)) Siren 
((e)) Hi / Lo 

 

5. Programmable Notification Zones: 

a) Changing the notification zone assigned to a notification appliance shall be 
configurable by the FACU and shall not require additional circuits or wiring. 

b) Systems that require additional circuits and wiring to change the notification 
zone assigned to a notification appliance shall not be accepted. 

6. Other Emergency and Non Emergency Notification: 

a) Where required, notification appliances for purposes not related to fire alarm 
shall be capable of: 
(a) being connected to the same circuit as the fire alarm appliances, and 
(b) being individually configured for their intended use without requiring 

additional circuits or wiring. 
b) Systems that require separate circuits and wiring for other Emergency and 

Non Emergency notification shall not be accepted. 

7. Addressable Notification Appliance Automated Self-Test: 

a) The fire alarm control unit shall be capable of performing an automated 
functional self-test of all self-test notification appliances and meet the 
requirements in NFPA 72, 2013 Edition, 14.2.8 Automated Testing and 
Table 14.4.3.2 testing requirements. 

b) Test results for each self-test notification appliance shall be stored in non-
volatile memory at the fire alarm control unit. 

c) The fire alarm control unit shall be capable of running a functional automated 
test for all self-test notification appliances in a general alarm group or for all 
self-test appliances within a specific notification zone. 

d) The duration required to complete the automated functional test for all self-test 
notification appliances shall be accomplished in 2 minutes or less. 

e) The automated test results for all self-test notification appliances shall be 
available from the fire alarm control unit within 4 minutes from the start of 
the test. 

f) If any notification appliance fails its automated functional self-test an audible 
and visual trouble signal shall be annunciated at the fire alarm control unit. 
(a) The self-test trouble signal shall be a latching trouble signal which 

requires manual restoration to normal. 

8. Addressable Notification Appliance Reports: 
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a) The fire alarm control unit shall maintain configuration and test data for each 
self-test addressable notification appliance. 

b) The fire alarm control unit shall be capable of generating configuration, self-
test, and deficiency reports, that can be viewed through the fire alarm control 
unit user interface or printed via the fire alarm control unit service port. 
(a) At minimum, the configuration report shall include the following 

information applicable for each addressable notification appliance: 
(1) Point ID 
(2) Custom Label 
(3) Device Type 
(4) Candela Setting 

(b) At minimum, the self-test report shall include the following information 
applicable for each self-test notification appliance: 
(1) Point ID 
(2) Custom Label 
(3) Time and Date of last test 
(4) Pass / Fail results of last visual test 
(5) Pass / Fail results of last audible test 

c) The fire alarm control unit shall also be capable of providing a deficiency 
report that includes a list of all self-test notification appliances that have 
failed self-test. 

9. Magnet test: When the control unit is in diagnostic mode, the appliances shall be 
capable of being tested with a magnet. The magnet diagnostics shall: 

a) Pulse the appliance LED to indicate appliance address. 
b) briefly flash the individual strobe to confirm visible appliance operation. 

1.5 SUBMITTALS 

A. General: Submit the following according to Conditions of Contract. 

1. Product data sheets for system components highlighted to indicate the specific 
products, features, or functions required to meet this specification.  Alternate or 
as-equal products submitted under this contract must provide a detailed line-by-
line comparison of how the submitted product meets, exceeds, or does not 
comply with this specification. 

2. Wiring diagrams from manufacturer. 

3. Shop drawings showing system details including location of FACU, all devices, 
circuiting and details of graphic annunciator. 

4. System power and battery charts with performance graphs and voltage drop 
calculations to assure that the system will operate in accordance with the 
prescribed backup time periods and under all voltage conditions per UL and 
NFPA standards. 

5. System operation description including method of operation and supervision of 
each type of circuit and sequence of operations for all manually and 
automatically initiated system inputs and outputs. A list of all input and output 
points in the system shall be provided with a label indicating location or use of 
IDC, SLC, NAC, relay, sensor, and auxiliary control circuits. 
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6. Operating instructions for FACU. 

7. Operation and maintenance data for inclusion in Operating and Maintenance 
Manual. Include data for each type product, including all features and operating 
sequences, both automatic and manual. Provide the names, addresses, and 
telephone numbers of service organizations. 

8. Product certification signed by a certified representative of the manufacturer of the 
fire alarm system components certifying that their products comply with 
indicated requirements. 

9. Record of field tests of system. 

B. Submission to Authority Having Jurisdiction: In addition to routine submission of the 
above material, make an identical submission to the authority having jurisdiction. 
Include copies of shop drawings as required to depict component locations to 
facilitate review. Upon receipt of comments from the Authority, make resubmissions, 
if required, to make clarifications or revisions to obtain approval. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A factory authorized installer is to perform the work of this 
section. 

B. Each and every item of the Fire Alarm System shall be listed under the appropriate 
category by a Nationally Recognized Testing Laboratory and shall bear the respective 
"NRTL" label. 

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Fire-Alarm Service:  Do not interrupt fire-alarm service to 
facilities occupied by Owner or others unless permitted under the following 
conditions and then only after arranging to provide temporary guard service 
according to requirements indicated: 

1. Notify Architect no fewer than two days in advance of proposed interruption of 
fire-alarm service. 

2. Do not proceed with interruption of fire-alarm service without Architect's written 
permission. 

1.8 SEQUENCING AND SCHEDULING 

A. Existing Fire-Alarm Equipment:  Maintain existing equipment fully operational until 
new equipment has been tested and accepted.  As new equipment is installed, label it 
"NOT IN SERVICE" until it is accepted.  Remove labels from new equipment when 
put into service and label existing fire-alarm equipment "NOT IN SERVICE" until 
removed from the building. 

B. Equipment Removal:  After acceptance of new fire-alarm system, remove existing 
disconnected fire-alarm equipment and wiring. 
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1.9 SOFTWARE SERVICE AGREEMENT 

A. Comply with UL 864. 

B. Technical Support:  Beginning with Substantial Completion, provide software support 
for two years. 

C. Upgrade Service:  Update software to latest version at Project completion.  Install and 
program software upgrades that become available within two years from date of 
Substantial Completion.  Upgrading software shall include operating system.  
Upgrade shall include new or revised licenses for use of software. 

1. Provide 30 days' notice to Owner to allow scheduling and access to system and to 
allow Owner to upgrade computer equipment if necessary. 

1.10 MAINTENANCE SERVICE (OPTIONAL) 

A. Warranty Maintenance Service: Provide maintenance of fire alarm systems and 
equipment for a period of 12 months, using factory-authorized service representatives 

B. Basic Services: Routine maintenance visits on an “as needed” basis at times scheduled 
with the Owner. Respond to service calls within 24 hours of notification of system 
trouble either by customer visit or other customer contact as necessary. Adjust and 
replace defective parts and components with original manufacturer's replacement 
parts, components, and supplies. 

C. Additional Services: Perform services within the above 12-month period not classified 
as routine maintenance or as warranty work when authorized in writing. 
Compensation for additional services must be agreed upon in writing prior to 
performing services. 

D. Maintenance Service Contract: No later than 60 days prior to the expiration of the 
warranty maintenance services, deliver to the Owner a proposal to provide contract 
maintenance and repair services for an additional one-year term. As an option with 
this proposal, deliver to the Owner a proposal to provide scheduled inspection and 
testing services for a one-year term.  Owner will be under no obligation to accept 
maintenance service contract proposal or inspection and testing proposal. 

1.11 EXTRA MATERIALS 

A. General: Furnish extra materials, packaged with protective covering for storage, and 
identified with labels clearly describing contents as follows: 

1. Break Rods for Manual Stations: Furnish quantity equal to 15 percent of the 
number of manual stations installed; minimum of 6 rods. 

2. Notification Appliances: Furnish quantity equal to 10 percent of each type and 
number of units installed, but not less than one of each type. 

3. Smoke Detectors or Sensors, Fire Detectors, and Flame Detectors: Furnish 
quantity equal to 10 percent of each type and number of units installed but not 
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less than one of each type. 

4. Detector or Sensor Bases: Furnish quantity equal to 2 percent of each type and 
number of units installed but not less than one of each type. 

5. Printer Ribbons: Furnish 6 spare printer ribbons when a printer is provided. 

PART  2 - PRODUCTS 

2.1 ACCEPTABLE EQUIPMENT AND SERVICE PROVIDERS 

A. Manufacturers: The equipment and service described in this specification are those 
supplied in compliance with all UL life safety requirements and supported by service 
centers with NICET certified technicians.  

B. Being an acceptable Manufacturer in no way relieves obligation to provide all 
equipment and features in accordance with these specifications. 

C. Alternate products must be submitted to the Owner at the time of bid for approval. 
Alternate or as-equal products submitted under this contract must provide a detailed 
line-by-line comparison of how the submitted product meets, exceeds, or does not 
comply with this specification. 

D. The equipment and service provider shall be a nationally recognized company 
specializing in fire alarm and detection systems. This provider shall employ factory 
trained and NICET certified technicians, and shall maintain a service organization 
within 100 miles of this project location. The equipment and service provider shall 
have a minimum of 5 years experience in the fire protective signaling systems 
industry. 

2.2 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices and 
systems: 

1. Manual stations. 

2. Heat detectors. 

3. Flame detectors. 

4. Smoke detectors. 

5. Duct smoke detectors. 

6. Verified automatic alarm operation of smoke detectors. 

7. Automatic sprinkler system water flow. 

8. Heat detectors in elevator shaft and pit. 

9. Fire-extinguishing system operation. 
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B. Fire-alarm signal shall initiate the following actions: 

1. Continuously operate alarm notification appliances. 

2. Identify alarm at fire-alarm control unit and remote annunciators. 

3. Transmit an alarm signal to the remote alarm receiving station. 

4. Unlock electric door locks in designated egress paths. 

5. Release fire and smoke doors held open by magnetic door holders. 

6. Activate emergency lighting control. 

7. Activate emergency shutoffs for gas and fuel supplies. 

8. Record events in the system memory. 

9. Record events by the system printer. 

C. Supervisory signal initiation shall be by one or more of the following devices and 
actions: 

1. Valve supervisory switch. 

D. System trouble signal initiation shall be by one or more of the following devices and 
actions: 

1. Open circuits, shorts, and grounds in designated circuits. 

2. Opening, tampering with, or removing alarm-initiating and supervisory signal-
initiating devices. 

3. Loss of primary power at fire-alarm control unit. 

4. Ground or a single break in fire-alarm control unit internal circuits. 

5. Abnormal AC voltage at fire-alarm control unit. 

6. Break in standby battery circuitry. 

7. Failure of battery charging. 

8. Abnormal position of any switch at fire-alarm control unit or annunciator. 

9. Fire-pump power failure, including a dead-phase or phase-reversal condition. 

E. System Trouble and Supervisory Signal Actions:  Initiate notification appliance and 
annunciate at fire-alarm control unit and remote annunciators.  Record the event on 
system printer where provided. 
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2.3 FIRE ALARM CONTROL UNIT (FACU) 

A. General: Comply with UL 864, "Control Units and Accessories for Fire Alarm 
Systems". 

B. The following FACU hardware shall be provided: 

1. Power Limited base panel with red cabinet and door, 120 VAC input power. 

2. Minimum 256 point capacity where (1) point equals (1) monitor (input) or (1) 
control (output). 

3. Minimum 256 point of annunciation where one (1) point of annunciation equals: 

a) 1 LED driver output on a graphic driver or 1 switch input on a graphic switch 
input module. 

b) 1 LED on panel or 1 switch on panel. 

4. 9 Amp Power Supply minimum with temperature compensated, dual-rate battery 
charger capable of charging up to 110 Ah batteries without a separate external 
battery charger. Battery charger voltage and amperage values shall be accessible 
on the FACU LCD display. 

5. One Auxiliary electronically resettable fused 2A @24VDC Output, with 
programmable disconnect operation for 4-wire detector reset. 

6. One Auxiliary Relay, SPDT 2A @32VDC, programmable as a trouble relay, either 
as normally energized or de-energized, or as an auxiliary control. 

7. Three (3) Class B Addressable Notification Appliance Signaling Line Circuits 
(SLCs). 

a) Each Addressable Notification Appliance SLC shall be rated at 3A and 
capable of supporting up to 127 Notification Appliances per channel. 

b) Wiring shall be 18 AWG to 12 AWG unshielded twisted pair wire. Systems 
that require shielded wire for Notification Appliances shall not be accepted. 

c) A constant voltage under both primary and secondary power conditions shall 
be maintained at the notification appliance field wiring terminal connections 
in the FACU to ensure the voltage drop on the circuit is consistent under both 
primary and secondary power conditions. 

d) For systems that do not provide a constant voltage source at the FACU 
notification appliance field wiring terminal connections, the fire alarm 
contractor shall: 
(a) Provide separate point-to-point voltage drop calculations for all 

notification appliances under worst case secondary power specifications, 
and 

(b) Perform a complete functional test of all notification appliances under 
worst case secondary power conditions. 

8. Three (3) Class B Notification Appliance Circuits (NAC; rated 3A@24VDC, 
resistive). 

a) NAC’s shall be conventional reverse polarity operation and shall be for 
synchronized strobes and independent horn/strobe operation over two wires. 
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b) NACs shall be selectable as auxiliary power outputs derated to 2 A for 
continuous duty. 

c) Strobe synchronization and audible cadence synchronization shall be across all 
panel NAC circuits.  Systems that cannot provide listed synchronization 
across all panel NAC’s shall not be acceptable. 

9. Where required provide Intelligent Remote Battery Charger for charging up to 
50Ah batteries. 

10. Expansion Power Supplies with three (3) Class B integral Intelligent Addressable 
Notification Appliance Signaling Line Circuits (SLCs) for system expansion. 
Expansion power supplies shall provide complete capability as the primary 
power supply. 

11. Power Supplies with integral conventional reverse polarity Notification 
Appliance Circuit Class B for system expansion. Expansion power supplies shall 
provide complete capability as the primary power supply. 

12. Four (4) form "C" Auxiliary Relay Circuits (Form C contacts rated 2A @ 
24VDC, resistive), operation is programmable for trouble, alarm, supervisory or 
other fire response functions.  Relays shall be capable of switching up to ½ A @ 
120VAC, inductive. 

13. The FACU shall support up to (5) RS-232-C ports and one service port. All (5) 
RS-232 Ports shall be capable of two-way communications. 

14. Remote Unit Interface: supervised serial communication channel for control and 
monitoring of remotely located annunciators and I/O panels. 

15. Municipal City Circuit Connection with Disconnect switch, 24VDC Remote 
Station (reverse polarity), local energy, shunt master box, or a form "C" contact 
output. 

16. Programmable DACT for either Common Event Reporting or per Point 
Reporting. 

17. Fire Panel Internet Interface to provide supplemental notification and remote user 
access to the FACU using Ethernet and TCP/IP communications protocol 
compatible with IEEE Standard 802.3. 

C. Cabinet: Lockable steel enclosure. Arrange unit so all operations required for testing 
or for normal care and maintenance of the system are performed from the front of the 
enclosure. If more than a single unit is required to form a complete control unit, 
provide exactly matching modular unit enclosures. 

D. Alphanumeric Display and System Controls: Panel shall include an 80 character LCD 
display to indicate alarm, supervisory, and component status messages and shall 
include a keypad for use in entering and executing control commands. 

1. The system shall have the capability to provide expanded content, multi-line, 
operator interface displays. The expanded content multi-line displays shall be 
Quarter-VGA (QVGA) or larger and be capable of supporting a minimum of 854 
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standard ASCII characters to minimize or eliminate the levels of navigation 
required for access to information when responding to critical emergencies and 
abnormal system conditions. The QVGA operator interface shall provide 
operator prompts and six context sensitive soft-keys for intuitive operation. 

a) Expanded content, multi-line operator interfaces shall be capable of providing 
the following functions: 
(a) Dual language operation with Instant-Switch language selection during 

runtime. 
(b) Activity display choices for: 

(1) First 8 Events. 
(2) First 5 Events and Most Recent Event (with first and most recent 

event time and date stamps). 
(3) First Event and Most Recent Event (with first and most recent event 

time and date stamps). 
(4) Scrollable List Display displays a scrollable list of active points for 

the event category (alarm, priority 2, supervisory, or trouble) 
selected. The position in this list will be the last acknowledged point 
(not flashing) at the top followed by the next 7 unacknowledged 
points (flashing). 

(5) General Event Status (alarm, priority 2, supervisory, or trouble in 
system) 

(6) Site Plan 
(c) Equal or hierarchal priority assignment. In systems with two or more 

operator interfaces, each operator interface shall be programmable to 
allow multiple operator interfaces to have equal operation priority or to 
allow hierarchal priority control to be assigned to individual operator 
interfaces (locations). 

(d) Up to 50 custom point detail messages for providing additional point 
specific information in detailed point status screens. 

(e) Bitmap file import for operator interface display of site plan and 
background watermark images. 

b) Expanded content, multi-line displays shall have the capability to provide  
(a) Language selection shall be via a switch on the operator interface panel. 

Operator interface panels shall support instant-language-switchover 
during runtime to allow the operator to toggle between languages each 
time the language selection switch is operated, without requiring 
complicated multi-step processes. 

(b) Both one-byte and two-byte characters shall be supported. 

E. Distributed Module Operation:  FACU shall be capable of allowing remote location of 
the following modules; interface of such modules shall be through a Style 4 (Class B) 
supervised serial communications channel (SLC): 

1. Addressable Signaling Line Circuits 

2. Initiating Device Circuits 

3. Notification Appliance Circuits 

4. Auxiliary Control Circuits 
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5. Graphic Annunciator LED/Switch Control Modules 

a) In systems with two or more Annunciators and/or Command Centers, each 
Annunciator/Command Center shall be programmable to allow multiple 
Annunciators/Command Centers to have equal operation priority or to allow 
hierarchal priority control to be assigned to individual 
Annunciator/Command Center locations. 

2.4 ADDRESSABLE INITIATING 

A. ADDRESSABLE MANUAL PULL STATIONS 

1. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes 
shall be finished in red with molded, raised-letter operating instructions in 
contrasting color; shall show visible indication of operation; and shall be 
mounted on recessed outlet box.  If indicated as surface mounted, provide 
manufacturer's surface back box. 

2. Description: Addressable double- action type, red LEXAN. Station shall 
mechanically latch upon operation and remain so until manually reset by opening 
with a key common with the control units.  Station shall be pull-lever type; with 
integral addressable module arranged to communicate manual-station status 
(normal, alarm, or trouble) to fire-alarm control unit.  Where double-action 
stations are provided, the mechanism shall require two actions push top 
activation door to initiate an alarm. 

3. Provide with a front showing red LED showing that will flash each time it is 
scanned by the Control Unit (once every 4 seconds). In alarm condition, the 
station LED shall be on steady. 

4. Indoor Protective Shield: Where required, or as indicated on the drawings, provide 
a factory-fabricated, tamperproof, clear LEXAN enclosure shield and red frame 
that easily fits over manual pull stations which shall be hinged at the top to 
permit lifting for access to initiate a local alarm. Unit shall be NRTL listed. 
Lifting the cover shall actuate an integral battery-powered audible horn intended 
to discourage false-alarm operation. The horn shall be silenced by lowering and 
realigning the shield. The horn shall provide 85dB at 10 feet and shall be 
powered by a 9 VDC battery. 

5. Weatherproof Protective Shield:  Factory-fabricated clear plastic enclosure hinged 
at the top to permit lifting for access to initiate an alarm. 

B. ADDRESSABLE ANALOG SMOKE SENSORS 

1. General Requirements for System Smoke Detectors: 

a) Comply with UL 268, "Smoke Detectors for Fire Protective Signaling 
Systems." Include the following features: 

b) Factory Nameplate: Serial number and type identification. 
c) Operating Voltage: 24 VDC, nominal and shall be two-wire type. 
d) Self-Restoring: Detectors do not require resetting or readjustment after 

actuation to restore normal operation. 
e) Plug-In Arrangement: Sensor and associated electronic components are 
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mounted in a module that connects to a fixed base with a twist-locking plug 
connection. Base shall provide break-off plastic tab that can be removed to 
engage the head/base locking mechanism.  Provide terminals in the fixed 
base for connection to building wiring.  No special tools shall be required to 
remove head once it has been locked. Removal of the detector head shall 
interrupt the supervisory circuit of the fire alarm detection loop and cause a 
trouble signal at the control unit.  Sensors shall include a communication 
transmitter and receiver in the mounting base having a unique identification 
and capability for status reporting to the FACU. Sensor address shall be 
located in base to eliminate false addressing when replacing sensors.  Integral 
Addressable Module shall be arranged to communicate detector status 
(normal, alarm, or trouble) to fire-alarm control unit. Each sensor base shall 
contain an integral visual-indicating LED. 

f) Each sensor base shall contain a magnetically actuated test switch to provide 
for easy pre-certification alarm testing at the sensor location. 

g) Each sensor shall be scanned by the Control Unit for its type identification to 
prevent inadvertent substitution of another sensor type. Upon detection of a 
"wrong device", the control unit shall operate with the installed device at the 
default alarm settings for that sensor; 2.5% obscuration for photoelectric 
sensor, 135-deg F and 15-deg F rate-of-rise for the heat sensor, but shall 
indicate a "Wrong Device" trouble condition. 

h) Unless otherwise indicated, detectors shall be analog-addressable type, 
individually monitored at fire-alarm control unit for calibration, sensitivity, 
and alarm condition and individually adjustable for sensitivity by fire-alarm 
control unit.  Provide multiple levels of detection sensitivity for each sensor. 

i) Environmental compensation, programmable sensitivity settings, status testing, 
and monitoring of sensor dirt accumulation for the duct smoke sensor shall 
be provided by the FACU. 

j) The sensor's electronics shall be immune from nuisance alarms caused by EMI 
and RFI.  Removal of the sensor head for cleaning shall not require the 
setting of addresses. 

k) Bases: CO Sensor, relay output, sounder and isolator bases shall be supported 
alternatives to the standard base. 

2. Addressable Sensor Bases 

a) Standard base - Twist lock addressable base with address selection DIP switch 
accessible from front with sensor removed. Integral red LED for power-on 
(pulsing), or alarm or trouble (steady on). Locking anti-tamper design 
mounts on standard outlet box. 

b) Sensor Base with remote device connection - All standard base features with 
wired connection for either a Remote LED alarm indicator or remote relay 
(relay is unsupervised and requires separate 24VDC) 

c) Supervised Relay Bases - All standard base features and shall be available in 
either a 4-Wire Sensor Base to use with remote or locally mounted relay; 
requires separate 24 VDC, or as a 2-Wire Sensor Base to use with remote or 
locally mounted relay; no separate power required. Supervised relay 
operation shall be programmable and shall be manually operated from 
control panel. 

d) Sensor base with built-in electronic alarm sounder - All standard base features 
and piezoelectric sounder shall provide high output (88 dBA) with low 
current requirements (20 mA). Sounder shall be synchronized via SLC 
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communications or by the NAC if NAC powered, sounder shall operation 
shall be programmable and shall be manually operated from control panel. 

e) 520 Hz Sensor base with built-in electronic low frequency sounder - All 
standard base features and piezoelectric sounder shall provide a low 
frequency 520 Hz Square Wave (85 dBA) with nominal current requirements 
(115 mA). Sounder shall be synchronized via SLC communications or by the 
NAC if NAC powered, sounder operation shall be programmable and shall 
be manually operated from control panel. 
(a) Emitted tone shall be a 520Hz Square Wave signal in compliance with 

the requirements of the 2010 edition of NFPA 72 for sleeping areas. 
(b) The 520Hz Sounder base shall be listed to UL 268 and UL464, Audible 

Signal Appliances. 

C. ADDRESSABLE HEAT SENSORS 

1. General Requirements for Heat Detectors:  Comply with UL 521. 

2. Thermal Sensor Combination type: Fixed-temperature and rate-of-rise unit with 
plug-in base and alarm indication lamp; Actuated by either a fixed temperature of 
135 deg F (57 deg C) or a rate of rise that exceeds 15 deg F (8 deg C) per minute 
unless otherwise indicated. 

3. Thermal sensor shall be of the epoxy encapsulated electronic design.  It shall be 
thermistor-based, rate-compensated, self-restoring and shall not be affected by 
thermal lag.  Selectable rate compensated, fixed temperature sensing with or 
without rate-of-rise operation. 

4. Mounting: Twist-lock base interchangeable with smoke-sensor heads. 

5. Integral Addressable Module:  Arranged to communicate detector status (normal, 
alarm, or trouble) to fire-alarm control unit. 

6. Sensor fixed temperature sensing shall be independent of rate-of-rise sensing and 
programmable to operate at 135-deg F or 155-deg F. Sensor rate-of-rise 
temperature detection shall be selectable at the FACU for either 15-deg F or 20-
deg F per minute. 

7. Sensor shall have the capability to be programmed as a utility monitoring device to 
monitor for temperature extremes in the range from 32-deg F to 155-deg F. 

8. Unless otherwise indicated, sensors shall be analog-addressable type, individually 
monitored at fire-alarm control unit for calibration, sensitivity, and alarm 
condition and individually adjustable for temperature by fire-alarm control unit. 

a) Rate-of-rise temperature characteristic shall be selectable at fire-alarm control 
unit for 15 or 20 deg F (8 or 11 deg C) per minute. 

b) Fixed-temperature sensing shall be independent of rate-of-rise sensing and 
shall be settable at fire-alarm control unit to operate at 135 or 155 deg F (57 
or 68 deg C). 

D. ADDRESSABLE CO SENSOR 

1. Addressable CO Sensor 
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a) The CO Sensor shall be an addressable carbon monoxide (CO) sensing module 
providing both CO toxic gas detection and enhanced fire detection, and shall 
be listed to UL 268, Smoke Detectors for Fire Alarm Signaling Systems and 
UL 2075, Gas and Vapor Detectors and Sensors; allowing systems to be 
listed to UL 2034, Single and Multiple Station Carbon Monoxide Alarms. 

b) The CO Sensor shall include CO sensor element mounted in the sensor base 
which can be easily replaced without replacing the complete sensor base 
assembly. 

c) The CO Sensor base shall provide address selection in the base allowing the 
address to remain with its location when the sensor is removed for service or 
type change. 

d) The CO Sensor base shall include an integral red LED to indicate the power-
on, trouble, test mode or alarm status. 

e) CO sensor shall provide enhanced fire detection with the addition of two 
selectable modes of operation: Nuisance Alarm Reduction Mode and Faster 
Fire Detection. 

f) The CO Sensor shall provide a 10-year life expectancy before replacement is 
necessary or required. 

g) The CO Sensor base shall report the following CO Sensor troubles: 
Communication loss, Disabled, Almost Expired 12 Months, Almost Expired 
6 Months, expired (End of Life), and Sensor Missing/Failed. 

2. Addressable CO Sensor Sounder Base 

a) The CO Sensing element shall support operation with a Sounder base; the CO 
Sensor Sounder base shall provide temporal code 3 (TC3) for fire, or 
temporal code 4 (TC4) for toxic carbon monoxide alarms. 

b) The CO Sensor Sounder base shall be listed to UL464, Audible Signal 
Appliances. 

c) CO sensor shall provide enhanced fire detection with the addition of two 
selectable modes of operation: Nuisance Alarm Reduction Mode and Faster 
Fire Detection. 

d) The CO Sensor Sounder Base shall include CO sensor element mounted in the 
sounder base which can be easily replaced without replacing the complete 
sensor base assembly. 

e) The CO Sensor Sounder base shall provide address selection in the base 
allowing the address to remain with its location when the sensor is removed 
for service or type change. 

f) The CO Sensor Sounder Sensor base shall include an integral red LED to 
indicate the power-on, trouble, test mode or alarm status. 

g) The CO Sensor Sounder base shall report the following CO Sensor troubles: 
Communication loss, Disabled, Almost Expired 12 Months, Almost Expired 
6 Months, Expired (End of Life), and Sensor Missing/Failed. 

h) The CO Sensor Sounder Base shall be interchangeable with the CO Sensor 
520 Hz Sounder Base. 

3. Addressable CO Sensor 520 Hz Sounder Base 

a) The CO Sensing element shall support operation with a 520 Hz Sounder base; 
the 520 Hz CO Sounder base shall provide temporal code 3 (TC3) for fire, or 
temporal code 4 (TC4) for toxic carbon monoxide alarms. 

b) Emitted tone shall be a 520Hz Square Wave signal in compliance with the 
requirements of the 2010 edition of NFPA 72 for sleeping areas. 
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c) The CO Sensor 520Hz Sounder base shall be listed to UL 268 and UL464, 
Audible Signal Appliances. 

d) CO sensor shall provide enhanced fire detection with the addition of two 
selectable modes of operation: Nuisance Alarm Reduction Mode and Faster 
Fire Detection. 

e) The CO Sensor 520 Hz Sounder Base shall include CO sensor element 
mounted in the sounder base which can be easily replaced without replacing 
the complete sensor base assembly. 

f) The CO Sensor 520 Hz Sounder base shall provide address selection in the 
base allowing the address to remain with its location when the sensor is 
removed for service or type change. 

g) The CO Sensor 520 Hz Sounder base shall include an integral red LED to 
indicate the power-on, trouble, test mode or alarm status. 

h) The CO Sensor 520 Hz Sounder base shall report the following CO Sensor 
troubles: Communication loss, Disabled, Almost Expired 12 Months, Almost 
Expired 6 Months, expired (End of Life), and Sensor Missing/Failed. 

i) The CO Sensor 520 Hz Sounder Base shall be interchangeable with the 
standard CO Sensor Sounder Base. 

E. ADDRESSABLE MULTI-POINT/MULTI-SENSOR/MULTI-CRITERIA SENSOR 

1. Smoke and heat sensing shall be available to be combined in a single housing to 
provide smoke activity accurately monitored by photoelectric sensing technology 
and thermal activity accurately monitored by thermistor sensing technology. 

2. A correlation algorithm of smoke activity and thermal activity shall be provided 
for intelligent fire detection earlier than with either technology activity alone but 
shall provide software and programming capabilities to help reduce nuisance 
alarms. 

3. Individual sensor information shall be processed by the host fire alarm control unit 
to determine sensor status and to determine whether conditions are normal, off-
normal, or alarm. 

4. Analog information from each sensor type shall be digitally communicated to the 
control panel where it is to be analyzed.  Photoelectric sensor input is to be stored 
and tracked as an average value with an alarm or abnormal condition being 
determined by comparing the sensor’s present value against its average value. 
Thermal data is to be processed to look for absolute or rate-of-rise temperature as 
desired. 

5. Monitoring each photoelectric sensor’s average value shall provide a software 
filtering process that compensates for environmental factors (dust, dirt, etc.) and 
component aging, which shall provide an accurate reference for evaluating new 
activity. The intent of this process is to be a significant reduction in the 
probability of false or nuisance alarms caused by shifts in sensitivity, either up or 
down. Status indications of dirty and excessively dirty shall be automatically 
generated allowing maintenance to be performed on a per device basis. 

6. Peak activity per sensor shall be stored by the host fire alarm control unit to assist 
in evaluating specific locations where the alarm set point for each sensor shall be 
capable of being determined at the control panel, and selectable as more or less 
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sensitive as the individual application requires. 

7. Alarm set points shall be programmed for timed automatic sensitivity selection 
(such as more sensitive at night, less sensitive during day). Control panel 
programming shall also provide multi-stage operation per sensor, for example a 
0.2% level may cause a warning to prompt investigation while a 2.5% level may 
initiate an alarm. 

8. Combination smoke and heat sensors Rate-of-rise temperature characteristic shall 
be selectable at fire-alarm control unit for 15 or 20 deg F (8 or 11 deg C) per 
minute.  The fixed-temperature sensing shall be independent of rate-of-rise 
sensing and shall be settable at fire-alarm control unit to operate at 135 or 155 
deg F (57 or 68 deg C). 

9. Bases: CO Sensor, relay output, sounder, 520 Hz Sounder, and isolator bases shall 
be supported alternatives to the standard base. 

F. ADDRESSABLE CIRCUIT INTERFACE MODULES 

1. Addressable Circuit Interface Modules: Arrange to monitor or control one or more 
system components that are not otherwise equipped for addressable 
communication. Modules shall be used for monitoring of waterflow, valve 
tamper, non-addressable devices, and for control of AHU systems. 

2. Addressable Circuit Interface Modules will be capable of mounting in a standard 
electric outlet box. Modules will include cover plates to allow surface or flush 
mounting. Modules will receive their operating power from the signaling line 
circuit or a separate two wire pair running from an appropriate power supply, as 
required. 

3. There shall be the following types of modules: 

a) Type 1: Monitor Circuit Interface Module: 
(a) For conventional 2-wire smoke detector and/or contact device monitoring 

with Class B or Class A wiring supervision. The supervision of the zone 
wiring will be Class B. This module will communicate status (normal, 
alarm, trouble) to the FACU. 

(b) For conventional 4-wire smoke detector with Class B wiring supervision. 
The module will provide detector reset capability and over-current power 
protection for the 4-wire detector. This module will communicate status 
(normal, alarm, trouble) to the FACU. 

b) Type 2: Line Powered Monitor Circuit Interface Module 
(a) This type of module is an individually addressable module that has both 

its power and its communications supplied by the two wire signaling line 
circuit. It provides location specific addressability to an initiating device 
by monitoring normally open dry contacts. This module shall have the 
capability of communicating four zone status conditions (normal, alarm, 
current limited, trouble) to the FACU. 

(b) This module shall provide location specific addressability for up to five 
initiating devices by monitoring normally closed or normally open dry 
contact security devices.  The module shall communicate four zone 
status conditions (open, normal, abnormal, and short).  The two-wire 
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signaling line circuit shall supply power and communications to the 
module. 

c) Type 3:  Single Address Multi-Point Interface Modules 
(a) This multipoint module shall provide location specific addressability for 

four initiating circuits and control two output relays from a single 
address.  Inputs shall provide supervised monitoring of normally open, 
dry contacts and be capable of communicating four zone status 
conditions (normal, open, current limited, and short). The input circuits 
and output relay operation shall be controlled independently and disabled 
separately. 

(b) This dual point module shall provide a supervised multi-state input and a 
relay output, using a single address.  The input shall provide supervised 
monitoring of two normally open, dry contacts with a single point and be 
capable of communicating four zone status conditions (normal, open, 
current limited, and short).  The two-wire signaling line circuit shall 
supply power and communications to the module. 

(c) This dual point module shall monitor an unsupervised normally open, dry 
contact with one point and control an output relay with the other point, 
using a single address. The two-wire signaling line circuit shall supply 
power and communications to the module. 

d) Type 4: Line Powered Control Circuit Interface Module 
(a) This module shall provide control and status tracking of a Form "C" 

contact.  The two-wire signaling line circuit shall supply power and 
communications to the module. 

e) Type 5: 4-20 mA Analog Monitor Circuit Interface Module 
(a) This module shall communicate the status of a compatible 4-20 mA 

sensor to the FACU.  The FACU shall annunciate up to three threshold 
levels, each with custom action message; display and archive actual 
sensor analog levels; and permit sensor calibration date recording. 

4. All Circuit Interface Modules shall be supervised and uniquely identified by the 
control unit. Module identification shall be transmitted to the control unit for 
processing according to the program instructions.  Modules shall have an on-
board LED to provide an indication that the module is powered and 
communicating with the FACU.  The LEDs shall provide a troubleshooting aid 
since the LED blinks on poll whenever the peripheral is powered and 
communicating. 

2.5 CONVENTIONAL INITIATING 

A. CONVENTIONAL MANUAL PULL STATIONS 

1. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes 
shall be finished in red with molded, raised-letter operating instructions in 
contrasting color; shall show visible indication of operation; and shall be 
mounted on recessed outlet box.  If indicated as surface mounted, provide 
manufacturer's surface back box. 

2. Description: Conventional single- action type, red LEXAN. Station shall 
mechanically latch upon operation and remain so until manually reset by opening 
with a key common with the control units.  Station shall be pull-lever type; with 
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integral terminal strip to accommodate wiring connections to fire-alarm control 
unit Initiating Device Circuit.  Where double-action stations are provided, the 
mechanism shall require two actions break front glass to initiate an alarm. 

3. Indoor Protective Shield: Where required, or as indicated on the drawings, provide 
a factory-fabricated, tamperproof, clear LEXAN enclosure shield and red frame 
that easily fits over manual pull stations which shall be hinged at the top to 
permit lifting for access to initiate a local alarm. Unit shall be NRTL listed. 
Lifting the cover shall actuate an integral battery-powered audible horn intended 
to discourage false-alarm operation. The horn shall be silenced by lowering and 
realigning the shield. The horn shall provide 85dB at 10 feet and shall be 
powered by a 9 VDC battery. 

4. Weatherproof Protective Shield:  Factory-fabricated clear plastic enclosure hinged 
at the top to permit lifting for access to initiate an alarm. 

2.6 ADDRESSABLE NOTIFICATION 

A. ADDRESSABLE ALARM NOTIFICATION APPLIANCES 

1. Addressable Notification Appliances: The Contractor shall furnish and install 
Addressable Notification Appliances and accessories to operate on compatible 
signaling line circuits (SLC). 

a) Addressable Notification appliance operation shall provide power, supervision 
and separate control of horns and strobes over a single pair of wires. The 
controlling channel (SLC) digitally communicates with each appliance and 
receives a response to verify the appliance's presence on the channel. The 
channel provides a digital command to control appliance operation. SLC 
channel wiring shall be unshielded twisted pair (UTP), with a capacitance 
rating of less than 60pf/ft and a minimum 3 twists (turns) per foot. 

b) All Notification Appliances shall operate as a completely independent device 
allowing for specific location alerting of both fire alarm and Mass 
Notification functions.  Each visible device (both clear fire alarm and amber 
mass notification) shall be capable of operating on multiple notification 
zones or completely separate from all other notification devices, this allows 
“On the fly” program operation changes for Mass Notification alerting and 
fire alarm notification. 

c) All Notification Appliances shall operate as a completely independent device 
allowing for appliances in handicap accessible rooms and other locations to 
operate on the same SLC and to activate individually based on an alarm 
condition in a room or as part of a general alarm condition where all 
appliances activate together. 

d) Individual Notification Appliances shall be able to be grouped into zones (or 
operational groups) by central programming at the main fire alarm control 
unit. 

e) Notification Appliances shall provide for “unobtrusive” testing.  Each 
Notification Appliance shall be tested for audible and visible operation on an 
individual basis at the device or from the main fire alarm control unit, 
allowing for minimal invasive impact. 

f) Class B (Style 4) notification appliances shall be wired without requiring 
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traditional in/out wiring methods; addressable "T" Tapping shall be 
permitted. Up to 127 addresses can be supported on a single channel. 

g) Each Addressable notification appliance shall contain an electronic module 
and a selectable address setting to allow it to occupy a unique location on the 
channel. This on-board module shall also allow the channel to perform 
appliance diagnostics that assist with installation and subsequent test 
operations. A visible LED on each appliance shall provide verification of 
communications and shall flash with the appliances address setting when 
locally requested using a magnetic test tool. 

h) Each addressable notification appliance shall have electrical test point access 
without removing the device cover. 

i) Both wall mount and ceiling mount devices shall be available. 

2. Addressable Horn: Addressable horn shall be listed to UL 464. Horn shall support 
Temporal Code 3, March Time (20, 60, or 120 BPM), Continuous, and Temporal 
Code 4 coding patterns.  Horn appliances shall have a High/Low Setting, 
programmable by channel from the addressable controller or by appliance from 
the host FACU.  The horn shall have a minimum sound pressure level of 83 or 89 
dBA for steady) or of 79 or 85 dBA for coded operation.  The horn device shall 
consist of three pieces; appliance, cover and mounting plate.  For ease of 
installation the mounting plate shall mount directly to a standard single gang, 
double gang or 4" square electrical box, without the use of special adapter or trim 
rings. When the appliance is connected to an active circuit, the front cover of the 
appliance shall be removable without causing a trouble indication on the fire 
alarm control unit. Appliances shall be wired with UTP conductors, having a 
minimum of 3 twists per foot. 

3. Addressable Visible/Only: Addressable strobe shall be listed to UL 1971. The V/O 
device shall consist of a xenon flash tube and associated lens/reflector system, 
cover and mounting plate. For ease of installation the mounting plate shall mount 
directly to standard single gang, double gang or 4" square electrical box, without 
the use of special adapters or trim rings. When the appliance is connected to an 
active circuit, the front cover of the appliance shall be removable without causing 
a trouble indication on the fire alarm control unit. Appliances shall be wired with 
UTP conductors, having a minimum of 3 twists per foot. The V/O appliance shall 
be provided with multiple minimum flash intensities of 15cd, 30cd, 75cd, 110cd, 
135cd and 185cd.  The Candela levels shall be settable from the fire alarm 
control unit or by using a hardware selector on the appliance. 

4. Addressable Audible/Visible: Addressable combination Audible/Visible (A/V) 
Notification Appliances shall be listed to UL 1971 and UL 464. The strobe 
device shall consist of a xenon flash tube and associated lens/reflector system, 
cover and mounting plate. For ease of installation audible/visible mounting plate 
shall mount directly to standard single gang, double gang or 4" square electrical 
box, without the use of special adapters or trim rings. The strobe shall provide 
multiple minimum flash intensities of 15cd, 30cd, 75cd, 110cd, 135cd and 185cd. 
The Candela levels shall be settable from the fire alarm control unit or using a 
hardware selector on the appliance. The Horn shall support Temporal Code 3, 
March Time (20, 60, or 120 BPM), Continuous, and Temporal Code 4 coding 
patterns.  The horn shall have a minimum sound pressure level of 83 or 89 dBA 
for steady or 79 or 85 dBA for coded operation. When the appliance is connected 
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to an active circuit, the front cover of the appliance shall be removable without 
causing a trouble indication on the fire alarm control unit. Appliances shall be 
wired with UTP conductors, having a minimum of 3 twists per foot. The 
appliance shall be capable of two-wire synchronization with one of the following 
options: 

a) Synchronized Strobe with Horn on steady. 
b) Synchronized Strobe with Temporal Code Pattern on Horn. 
c) Synchronized Strobe with March Time cadence on Horn. 
d) Synchronized Strobe firing to NAC sync signal with Horn silenced. 

5. Addressable Multi-Tone Audible Only: Addressable multi-tone appliance shall be 
listed to UL 464. Per appliance tone selection of 520 Hz Horn, Broadband Horn, 
Bell, and Chime tones shall be controlled as Temporal Code 3, Temporal Code 4, 
March Time (selectable as 20, 60, or 120 bpm), or Continuous shall be 
programmable from the control panel, or selected using an on-board DIP Switch.  
Slow Whoop, Siren, and High/Low tone selections shall be controlled as 
synchronized continuous operation. Appliances shall have a High/Low Setting, 
programmable by channel from the addressable controller or by appliance from 
the host FACU.  520 Hz tone shall be compliant with NFPA 72 Low Frequency 
Signal Requirements for Sleeping Areas. The appliance shall consist of three 
pieces; appliance, cover and mounting plate.  For ease of installation the 
mounting plate shall mount directly to a standard single gang, double gang or 4" 
square electrical box, without the use of special adapter or trim rings. When the 
appliance is connected to an active circuit, the front cover of the appliance shall 
be removable without causing a trouble indication on the fire alarm control unit. 

6. Addressable Multi-Tone Audible/Visible: Addressable combination Multi-Tone 
Audible/Visible (A/V) Notification Appliances shall be listed to UL 1971 and 
UL 464. The strobe device shall consist of a xenon flash tube and associated 
lens/reflector system, cover and mounting plate. For ease of installation 
audible/visible mounting plate shall mount directly to standard single gang, 
double gang or 4" square electrical box, without the use of special adapters or 
trim rings. The strobe shall provide multiple minimum flash intensities of 15cd, 
30cd, 75cd, 110cd, 135cd and 185cd. The Candela levels shall be settable from 
the fire alarm control unit or using a hardware selector on the appliance. Per 
appliance tone selection of 520 Hz Horn, Broadband Horn, Bell, and Chime 
tones shall be controlled as Temporal Code 3, Temporal Code 4, March Time 
(selectable as 20, 60, or 120 bpm), or Continuous shall be programmable from 
the control panel, or selected using an on-board DIP Switch.  Slow Whoop, 
Siren, and High/Low tone selections shall be controlled as synchronized 
continuous operation. Appliances shall have a High/Low Setting, programmable 
by channel from the addressable controller or by appliance from the host FACU.  
520 Hz tone shall be compliant with NFPA 72 Low Frequency Signal 
Requirements for Sleeping Areas. 

7. Addressable Weatherproof Visible Only: Addressable weatherproof strobe shall be 
UL 1971 listed for indoor applications with strobe intensity selectable as 15 or 75 
cd or UL 1638 listed for outdoor applications with strobe rated at 75 cd (WP75) 
or 185 cd (WP185). The appliances shall be acceptable for indoor and outdoor, 
extended temperature and extended humidity applications. The V/O device shall 
consist of a xenon flash tube and associated lens/reflector system, weatherproof 



 

 
Liberty Seneca Renovations                    FIRE ALARM SYSTEMS                           28 31 12 - 32 
  

cover and weatherproof mounting box. The V/O appliance shall be provided with 
multiple minimum flash intensities of 15, 75, WP 75, or WP 185 candela.  The 
Candela levels shall be settable from the fire alarm control unit or by using a 
hardware selector on the appliance. 

8. Addressable Weatherproof Audible/Visible: Addressable weatherproof horn/strobe 
shall be UL 464 and UL 1971 listed for indoor applications with strobe intensity 
selectable as 15 or 75 cd or UL 1638 listed for outdoor applications with strobe 
rated at 75 cd (WP75) or 185 cd (WP185).. The appliances shall be acceptable 
for indoor and outdoor, extended temperature and extended humidity 
applications. The A/V device shall consist of a xenon flash tube and associated 
lens/reflector system, weatherproof cover and weatherproof mounting box. The 
strobe appliance shall be provided with multiple minimum flash intensities of 15, 
75, WP 75, or WP 185 candela.  The Candela levels shall be settable from the 
fire alarm control unit or by using a hardware selector on the appliance. The 
Horn shall support Temporal Code 3, March Time (20, 60, or 120 BPM), 
Continuous, and Temporal Code 4 coding patterns.  The horn shall have a 
minimum sound pressure level of 81 or 87 dBA for steady or 80 or 87 dBA for 
coded operation. 

9. Addressable Mini-Horn Audible Only: Addressable mini-horn shall be listed to UL 
464. Horn shall support Temporal Code 3, March Time (20, 60, or 120 BPM), 
Continuous, and Temporal Code 4 coding patterns.  Mini-horn appliances shall 
have a High/Low Setting, selectable at the appliance or programmable from the 
addressable controller by appliance from the host FACU.  The horn shall have a 
minimum sound pressure level of 85 or 87 dBA for steady) or of 81 or 83 dBA 
for coded operation.  The horn device shall consist of two pieces; cover and 
appliance/mounting plate.  For ease of installation the appliance/mounting plate 
shall mount directly to a standard single gang electrical box, without the use of 
special adapter or trim rings. When the appliance is connected to an active 
circuit, the front cover of the appliance shall be removable without causing a 
trouble indication on the fire alarm control unit. Weatherproof model shall mount 
to provided single gang weatherproof electrical box. 

10. Addressable LED Visible Only: Addressable LED visible strobe (V/O) shall be 
listed to UL 1971. The multi-candela LED V/O strobe device shall be available 
in low (15, 30, 75 cd) and high (110, 135, 185 cd) range candela. Models shall 
provide a small compact design with low current draw due to efficient strobe 
LED’s.  LED strobe device shall consist of two pieces; cover and 
appliance/mounting plate.  For ease of installation the appliance/mounting plate 
shall mount directly to a standard single gang electrical box, without the use of 
special adapter or trim rings. Synchronized LED strobe operation shall be 
provided with other LED or Xenon strobe devices on the same circuit or the same 
panel on different circuits.  LED strobe device shall meet the 20ms pulse width 
requirement in the 2016 Edition of NFPA 72. When the appliance is connected to 
an active circuit, the front cover of the appliance shall be removable without 
causing a trouble indication on the fire alarm control unit. The Candela levels 
shall be settable from the fire alarm control unit or by using a hardware selector 
on the appliance. Weatherproof model shall mount to provided single gang 
weatherproof electrical box. 
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11. Addressable LED Audible/Visible: Addressable combination LED 
Audible/Visible (A/V) Notification Appliances shall be listed to UL 1971 and 
UL 464. Horn shall support Temporal Code 3, March Time (20, 60, or 120 
BPM), Continuous, and Temporal Code 4 coding patterns.  Horn shall have a 
High/Low Setting, selectable at the appliance or programmable from the 
addressable controller by appliance from the host FACU.  The horn shall have a 
minimum sound pressure level of 85 or 87 dBA for steady) or of 81 or 83 dBA 
for coded operation.  The multi-candela LED V/O strobe device shall be 
available in low (15, 30, 75 cd) and high (110, 135, 185 cd) range candela. 
Models shall provide a small compact design with low current draw due to 
efficient strobe LED’s.  Synchronized LED strobe operation shall be provided 
with other LED or Xenon strobe devices on the same circuit or the same panel on 
different circuits.  LED strobe device shall meet the 20ms pulse width 
requirement in the 2016 Edition of NFPA 72. The A/V device shall consist of 
two pieces; cover and appliance/mounting plate.  For ease of installation the 
appliance/mounting plate shall mount directly to a standard single gang electrical 
box, without the use of special adapter or trim rings. When the appliance is 
connected to an active circuit, the front cover of the appliance shall be removable 
without causing a trouble indication on the fire alarm control unit. Weatherproof 
model shall mount to provided single gang weatherproof electrical box. 

12. Isolator Module: Isolator module provides short circuit isolation for addressable 
notification appliance SLC wiring.  Isolator shall be listed to UL 864. The 
Isolator shall mount directly to a minimum 2 1/8" deep, standard 4" square 
electrical box, without the use of special adapter or trim rings. Power and 
communications shall be supplied by the Addressable Controller channel SLC; 
dual port design shall accept communications and power from either port and 
shall automatically isolate one port from the other when a short circuit occurs.  
The following functionality shall be included in the Isolator module: 

a) Report faults to the host FACU. 
b) On-board Yellow LED provides module status. 
c) After the wiring fault is repaired, the Isolator modules shall test the lines and 

automatically restore the connection. 

13. Addressable Textual Notification Appliance: Textual Notification Appliance is to 
operate on a compatible Signaling Line Circuit (SLC) and is to provide a high 
visibility, multi-color LED text message display. 

a) Textual Notification Appliance shall be Listed to UL 1638 Visual Signaling 
Appliances. 

b) Appliance shall be capable of up to thirty two (32) pre-programmed message 
selections that can be activated in response to pre-defined emergency 
situations or linked to specific system point status conditions. 

c) Textual Notification Appliance shall be capable of displaying dual or single 
line emergency instructions. Instructions can show as static, flashing, or 
scrolling with a variety of appearance/transition options. Instructions shall be 
capable of displaying using multi-colors to emphasize instructions content. 

d) Textual Notification Appliance shall be capable of providing non-emergency 
information during non-emergency conditions. Emergency conditions will 
override non-emergency message/instructions and display emergency 
instructions. 
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e) Textual Notification Appliance shall be capable of scrolling instructions of at 
least 512 characters in length. 

f) Textual Notification Appliance shall be viewable from a distance of 100 feet. 
g) Textual Notification Appliance shall be powered by a listed fire alarm power 

supply providing 24VDC with battery back-up. 
h) Textual Notification Appliance shall be capable of wall or ceiling mounting 

options. 

14. Accessories: The contractor shall furnish the necessary accessories. 

2.7 CONVENTIONAL NOTIFICATION 

A. STANDARD ALARM NOTIFICATION APPLIANCES 

1. Horn: Piezoelectric type horn shall be listed to UL 464. The horn shall have a 
minimum sound pressure level of 85 dBA @ 24VDC. The horn shall mount 
directly to a standard single gang, double gang or 4" square electrical box, 
without the use of special adapter or trim rings. 

2. Visible/Only: Strobe shall be listed to UL 1971. The V/O shall consist of a xenon 
flash tube and associated lens/reflector system. The V/O enclosure shall mount 
directly to standard single gang, double gang or 4" square electrical box, without 
the use of special adapters or trim rings. V/O appliances shall be provided with 
different minimum flash intensities of 15cd, 30cd, 75cd and 110cd. Provide a 
label inside the strobe lens to indicate the listed candela rating of the specific 
Visible/Only appliance. 

3. High Intensity Visible/Only: High Intensity Visible/Only: Visible/Only: Strobe 
shall be listed to UL 1971. The V/O shall consist of a xenon flash tube and 
associated lens/reflector system. The V/O appliance shall mount directly to 
standard single gang, double gang or 4" square electrical box, without the use of 
special adapters or trim rings. V/O appliances shall be provided with different 
minimum flash intensities of 135cd, 177cd and 185cd. Provide a label inside the 
strobe lens to indicate the listed candela rating of the specific Visible/Only 
appliance. 

4. Audible/Visible: Combination Audible/Visible (A/V) Notification Appliances 
shall be listed to UL 1971 and UL 464. The strobe light shall consist of a xenon 
flash tube and associated lens/reflector system. Provide a label inside the strobe 
lens to indicate the listed candela rating of the specific strobe. The horn shall 
have a minimum sound pressure level of 85 dBA @ 24VDC. The audible/visible 
enclosure shall mount directly to standard single gang, double gang or 4" square 
electrical box, without the use of special adapters or trim rings. 

5. High Intensity Audible/Visible: Combination Audible/Visible (A/V) Notification 
Appliances shall be listed to UL 1971 and UL 464. The strobe light shall consist 
of a xenon flash tube and associated lens/reflector system. Strobe appliances shall 
be provided with different minimum flash intensities of 135cd, 177cd and 185cd. 
Provide a label inside the strobe lens to indicate the listed candela rating of the 
specific strobe. The horn shall have a minimum sound pressure level of 85 dBA 
@ 24VDC. The audible/visible appliance shall mount directly to standard single 
gang, double gang or 4" square electrical box, without the use of special adapters 
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or trim rings. 

6. Multi-Tone Audible Only: Multi-tone appliance shall be listed to UL 464. Per 
appliance tone selection of 520 Hz Horn, Broadband Horn, Bell, Chime, 
High/Low, Slow Whoop, or Siren shall be selected using an on-board DIP 
Switch. Output level shall be selectable as high or low.  520 Hz tone shall be 
compliant with NFPA 72 Low Frequency Signal Requirements for Sleeping 
Areas. For ease of installation the appliance shall mount directly to a standard 
single gang, double gang or 4" square electrical box, without the use of special 
adapter or trim rings. 

7. Multi-Tone Audible/Visible: Combination Audible/Visible (A/V) Notification 
Appliances shall be listed to UL 1971 and UL 464. The strobe light shall consist 
of a xenon flash tube and associated lens/reflector system and shall be provided 
with different minimum flash intensities of 15cd, 30cd, 75cd, 110cd, 135, and 
185 candela. Provide a label inside the strobe lens to indicate the listed candela 
rating of the specific strobe.  Multi-tone appliance shall be listed to UL 464. Per 
appliance tone selection of 520 Hz Horn, Broadband Horn, Bell, Chime, 
High/Low, Slow Whoop, or Siren shall be selected using an on-board DIP 
Switch. Output level shall be selectable as high or low.  520 Hz tone shall be 
compliant with NFPA 72 Low Frequency Signal Requirements for Sleeping 
Areas. For ease of installation the appliance shall mount directly to a standard 
single gang, double gang or 4" square electrical box, without the use of special 
adapter or trim rings. 

8. Weatherproof Visible Only: Weatherproof strobe shall be UL 1971 listed for 
indoor applications with strobe intensity selectable as 15, 60, or 75 cd or UL 
1638 listed for outdoor applications with strobe rated at 75 cd (WP75). The 
appliances shall be acceptable for indoor and outdoor, extended temperature and 
extended humidity applications. The V/O device shall consist of a xenon flash 
tube and associated lens/reflector system, weatherproof cover and weatherproof 
mounting box. The Candela levels shall be selectable by using a hardware 
selector on the appliance. 

9. Weatherproof Audible/Visible: Weatherproof horn/strobe shall be UL 464 and UL 
1971 listed for indoor applications with strobe intensity selectable as 15, 60, or 
75 cd or UL 1638 listed for outdoor applications with strobe rated at 75 cd 
(WP75). The appliances shall be acceptable for indoor and outdoor, extended 
temperature and extended humidity applications. The A/V device shall consist of 
a xenon flash tube and associated lens/reflector system, weatherproof cover and 
weatherproof mounting box. The Candela levels shall be selectable by using a 
hardware selector on the appliance. The Horn shall support Temporal Code 3, 
March Time (20, 60, or 120 BPM), Continuous, and Temporal Code 4 coding 
patterns.  The horn shall have a minimum sound pressure level of 79 dBA for 
coded operation at 24 VDC. 

10. Notification Appliance Circuit provides synchronization of strobes at a rate of 
1Hz and operates horns with a Temporal Code Pattern operation.  The circuit 
shall provide the capability to silence the audible signals, while the strobes 
continue to flash, over a single pair of wires.  The capability to synchronize 
multiple notification appliance circuits shall be provided. 
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11. Accessories: The contractor shall furnish any necessary accessories. 

2.8 REMOTE LCD ANNUNCIATOR 

A. Provide a remote LCD Annunciator, where required, with the same "look and feel" as 
the FACU operator interface.  The Remote LCD Annunciator shall use the same 
Primary Acknowledge, Silence, and Reset Keys; Status LEDs and LCD Display as 
the FACU. 

B. Annunciator shall have super-twist LCD display with two lines of 40 characters each.  
Annunciator shall be provided with four (4) programmable control switches and 
associated LEDs. 

C. Under normal conditions the LCD shall display a "SYSTEM IS NORMAL" message 
and the current time and date. 

D. Should an abnormal condition be detected the appropriate LED (Alarm, Supervisory 
or Trouble) shall flash.  The unit audible signal shall pulse for alarm conditions and 
sound steady for trouble and supervisory conditions. 

E. The LCD shall display the following information relative to the abnormal condition of 
a point in the system: 

1. 40 character custom location label. 

2. Type of device (e.g., smoke, pull station, waterflow). 

3. Point status (e.g., alarm, trouble). 

F. Operator keys shall be key switch enabled to prevent unauthorized use.  The key shall 
only be removable in the disabled position.  Acknowledge, Silence and Reset 
operation shall be the same as the FACU. 

2.9 DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A. Digital alarm communicator transmitter shall be acceptable to the remote central 
station and shall comply with UL 632 and be listed and labeled by an NRTL. 

B. Functional Performance:  Unit shall receive an alarm, supervisory, or trouble signal 
from fire-alarm control unit and automatically capture two telephone line(s) and dial 
a preset number for a remote central station.  When contact is made with central 
station(s), signals shall be transmitted.  If service on either line is interrupted for 
longer than 45 seconds, transmitter shall initiate a local trouble signal and transmit 
the signal indicating loss of telephone line to the remote alarm receiving station over 
the remaining line.  Transmitter shall automatically report telephone service 
restoration to the central station.  If service is lost on both telephone lines, transmitter 
shall initiate the local trouble signal. 

C. Local functions and display at the digital alarm communicator transmitter shall include 
the following: 
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1. Verification that both telephone lines are available. 

2. Programming device. 

3. LED display. 

4. Manual test report function and manual transmission clear indication. 

5. Communications failure with the central station or fire-alarm control unit. 

D. Digital data transmission shall include the following: 

1. Address of the alarm-initiating device. 

2. Address of the supervisory signal. 

3. Address or loss of power. 

4. Low battery. 

5. Abnormal test signal. 

6. Communication bus failure. 

E. Secondary Power:  Integral rechargeable battery and automatic charger. 

F. Self-Test:  Conducted automatically every 24 hours with report transmitted to central 
station. 

2.10 RADIO ALARM TRANSMITTER 

A. Transmitter shall comply with NFPA 1221 and shall be listed and labeled by an 
NRTL. 

B. Comply with 47 CFR 90. 

C. Description:  Manufacturer's standard commercial product; factory assembled, wired, 
tested, and ready for installation and operation. 

1. Packaging:  A single, modular, NEMA 250, Type 1 metal enclosure with a tamper-
resistant flush tumbler lock. 

2. Signal Transmission Mode and Frequency:  VHF or UHF 2-W power output, 
coordinated with operating characteristics of the established remote alarm 
receiving station designated by Owner. 

3. Normal Power Input:  120-V ac. 

4. Secondary Power:  Integral-sealed, rechargeable, 12-V battery and charger.  
Comply with NFPA 72 requirements for battery capacity; submit calculations. 

5. Antenna:  Omnidirectional, coaxial half-wave, dipole type with driving point 



 

 
Liberty Seneca Renovations                    FIRE ALARM SYSTEMS                           28 31 12 - 38 
  

impedance matched to transmitter and antenna cable output impedance.  Wind-
load strength of antenna and mounting hardware and supports shall withstand 
100 mph (160 km/h) with a gust factor of 1.3 without failure. 

6. Antenna Cable:  Coaxial cable with impedance matched to the transmitter output 
impedance. 

7. Antenna-Cable Connectors:  Weatherproof. 

8. Alarm Interface Devices:  Circuit boards, modules, and other auxiliary devices, 
integral to the transmitter, matching fire-alarm and other system outputs to 
message-generating inputs of the transmitter that produce required message 
transmissions. 

D. Functional Performance:  Unit shall receive an alarm, supervisory, or trouble signal 
from fire-alarm control unit or from its own internal sensors or controls and shall 
automatically transmit signal along with a unique code that identifies the transmitting 
station to the remote alarm receiving station.  Transmitted messages shall correspond 
to standard designations for fire-reporting system to which the signal is being 
transmitted and shall include separately designated messages in response to the 
following events or conditions: 

1. Transmitter Low-Battery Condition:  Sent when battery voltage is below 85 
percent of rated value. 

2. System Test Message:  Initiated manually by a test switch within the transmitter 
cabinet, or automatically at an optionally preselected time, once every 24 hours, 
with transmission time controlled by a programmed timing device integral to 
transmitter controls. 

3. Transmitter Trouble Message:  Actuated by failure, in excess of one-minute 
duration, of the transmitter normal power source, derangement of the wiring of 
the transmitter, or any alarm input interface circuit or device connected to it. 

4. Local Fire-Alarm-System Trouble Message:  Initiated by events or conditions that 
cause a trouble signal to be indicated on the building system. 

5. Local Fire-Alarm-System Alarm Message:  Actuated when the building system 
goes into an alarm state.  Identifies device that initiated the alarm. 

6. Local Fire-Alarm-System Supervisory-Alarm Message:  Actuated when the 
building alarm system indicates a supervisory alarm. 

2.11 AUTOCALL SYSTEM INTERFACE 

A. When a fire alarm system using existing autocall loop devices requires expansion, the 
FACU shall be capable of interfacing to the loop via an interface module. This 
module shall allow the FACU to be selected to function as either the loop master 
controller (head end) or as a Data Gathering Panel as an intelligent device on the loop 
reporting to a remote master controller. Multiple Loop Interface Modules can be 
installed in the FACU allowing a variety of system expansion situations to be 
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satisfied. 

2.12 EMERGENCY POWER SUPPLY 

A. General: Components include battery, charger, and an automatic transfer switch. 

B. Battery: Sealed lead-acid or nickel cadmium type. Provide sufficient capacity to 
operate the complete alarm system in normal or supervisory (non-alarm) mode for a 
period of 24 hours. Following this period of operation on battery power, the battery 
shall have sufficient capacity to operate all components of the system, including all 
alarm notification devices in alarm mode for a period of 15 minutes. 

2.13 DEVICE GUARDS 

A. Description:  Welded wire mesh of size and shape for the manual station, smoke 
detector, gong, or other device requiring protection. 

1. Factory fabricated and furnished by manufacturer of device. 

2. Finish:  Paint of color to match the protected device. 

PART  3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Install system components and all associated devices in accordance with applicable 
NFPA Standards and manufacturer's recommendations. 

B. Installation personnel shall be supervised by persons who are qualified and 
experienced in the installation, inspection, and testing of fire alarm systems.  
Examples of qualified personnel shall include, but not be limited to, the following: 

1. Factory trained and certified personnel. 

2. National Institute of Certification in Engineering Technologies (NICET) fire alarm 
level II certified personnel. 

3. Personnel licensed or certified by state or local authority. 

3.2 EQUIPMENT INSTALLATION 

A. Furnish and install a complete Fire Alarm System as described herein and as shown on 
the plans.  Include sufficient control unit(s), annunciator(s), manual stations, 
automatic fire detectors, smoke detectors, audible and visible notification appliances, 
wiring, terminations, electrical boxes, Ethernet drops, and all other necessary 
material for a complete operating system. 

B. Existing Fire Alarm Equipment shall be maintained fully operational until the new 
equipment has been tested and accepted. 

C. Equipment Removal: After acceptance of the new fire alarm system, disconnect and 
remove the existing fire alarm equipment and restore damaged surfaces. Package 
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operational fire alarm and detection equipment that has been removed and deliver to 
the Owner. Remove from the site and legally dispose of the remainder of the existing 
material. 

D. Water-Flow and Valve Supervisory Switches: Connect for each sprinkler valve 
required to be supervised. 

E. Device Location-Indicating Lights: Locate in the public space immediately adjacent to 
the device they monitor. 

F. Install manual station with operating handle 48 inches (1.22 m) above floor.  Install 
wall mounted audible and visual notification appliances not less than 80 inches (2.03 
m) above floor to bottom of lens and not greater than 96 inches (2.44 m) above floor 
to bottom of lens. 

G. Mount outlet box for electric door holder to withstand 80 pounds pulling force. 

H. Make conduit and wiring connections to door release devices, sprinkler flow switches, 
sprinkler valve tamper switches, fire suppression system control units, duct smoke 
detectors. 

I. Automatic Detector Installation:  Conform to NFPA 72. 

J. Ethernet Drop: A standard RJ-45 Ethernet connection to the owner’s Ethernet network 
shall be provided at each fire alarm control unit as part of the contract. 

3.3 PREPARATION 

A. Coordinate work of this Section with other affected work and construction schedule. 

3.4 CONNECTIONS 

A. For fire-protection systems related to doors in fire-rated walls and partitions and to 
doors in smoke partitions, comply with requirements in Division 08 Section "Door 
Hardware."  Connect hardware and devices to fire-alarm system. 

1. Verify that hardware and devices are NRTL listed for use with fire-alarm system 
in this Section before making connections. 

B. Make addressable connections with a supervised interface device to the following 
devices and systems.  Install the interface device less than 3 feet (1 m) from the 
device controlled.  Make an addressable confirmation connection when such 
feedback is available at the device or system being controlled. 

1. Alarm-initiating connection to smoke-control system (smoke management) at 
firefighter smoke-control system panel. 

2. Alarm-initiating connection to stairwell and elevator-shaft pressurization systems. 

3. Smoke dampers in air ducts of designated air-conditioning duct systems. 

4. Alarm-initiating connection to elevator recall system and components. 
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5. Alarm-initiating connection to activate emergency lighting control. 

6. Alarm-initiating connection to activate emergency shutoffs for gas and fuel 
supplies. 

7. Supervisory connections at valve supervisory switches. 

8. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler 
system. 

9. Supervisory connections at elevator shunt trip breaker. 

3.5 WIRING INSTALLATION 

A. System Wiring: Wire and cable shall be a type listed for its intended use by an 
approval agency acceptable to the Authority Having Jurisdiction and shall be 
installed in accordance with the appropriate articles from the current approved edition 
of NFPA 70: National Electric Code (NEC). 

B. Contractor shall obtain from the Fire Alarm System Manufacturer written instruction 
regarding the appropriate wire/cable to be used for this installation. No deviation 
from the written instruction shall be made by the Contractor without the prior written 
approval of the Fire Alarm System Manufacturer. 

C. Color Coding: Color-code fire alarm conductors differently from the normal building 
power wiring. Use one color code for alarm initiating device circuits wiring and a 
different color code for supervisory circuits. Color-code notification appliance 
circuits differently from alarm-initiating circuits. Paint fire alarm system junction 
boxes and covers red. 

D. Mount end-of-line device in box with last device or separate box adjacent to last 
device for Class "B" supervision. 

E. Ethernet Circuits: 

1. Ethernet circuits shall be provided to the Fire Alarm Control Unit as shown on the 
plans. 

2. Where a dedicated Fire Alarm Ethernet LAN is specified only Agency Listed Fire 
Alarm Ethernet hardware shall be installed. 

3. The electrical contractor shall coordinate and ensure proper Ethernet connections 
occur at the fire alarm control unit and other designated equipment locations 
prior to system turnover. 

3.6 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with 
requirements for identification specified in Division 26 Section "Identification for 
Electrical Systems." 
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B. Install framed instructions in a location visible from fire-alarm control unit. 

3.7 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  
Install a ground wire from main service ground to fire-alarm control unit. 

3.8 FIELD QUALITY CONTROL 

A. Manufacturer's Field Services: Provide services of a factory-authorized service 
representative to supervise the field assembly and connection of components and the 
pretesting, testing, and adjustment of the system. 

B. Service personnel shall be qualified and experienced in the inspection, testing, and 
maintenance of fire alarm systems.  Examples of qualified personnel shall be 
permitted to include, but shall not be limited to, individuals with the following 
qualifications: 

1. Factory trained and certified. 

2. National Institute for Certification in Engineering Technologies (NICET) fire 
alarm certified. 

3. International Municipal Signal Association (IMSA) fire alarm certified. 

4. Certified by a state or local authority. 

5. Trained and qualified personnel employed by an organization listed by a national 
testing laboratory for the servicing of fire alarm systems. 

C. Pretesting: Determine, through pretesting, the conformance of the system to the 
requirements of the Drawings and Specifications. Correct deficiencies observed in 
pretesting. Replace malfunctioning or damaged items with new and retest until 
satisfactory performance and conditions are achieved. 

D. Inspection: 

1. Inspect equipment installation, interconnection with system devices, mounting 
locations, and mounting methods. 

2. Verify that units and controls are properly installed, connected, and labeled and 
that interconnecting wires and terminals are identified. 

E. Acceptance Operational Tests: 

1. Perform operational system tests to verify conformance with specifications: 

a) Each alarm initiating device installed shall be operationally tested.  Each 
device shall be tested for alarm and trouble conditions.  Contractor shall 
submit a written certification that the Fire Alarm System installation is 
complete including all punch-list items.  Test battery operated emergency 
power supply.  Test emergency power supply to minimum durations 
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specified.  Test Supervising Station Signal Transmitter.  Coordinate testing 
with Supervising Station monitoring firm/entity. 

b) Test each Notification Appliance installed for proper operation.  Submit 
written report indicating sound pressure levels at specified distances. 

c) Test Fire Alarm Control Unit and Remote Annunciator. 

2. Provide minimum 10 days notice of acceptance test performance schedule to 
Owner, and local Authority Having Jurisdiction. 

F. Retesting: Correct deficiencies indicated by tests and completely retest work affected 
by such deficiencies. Verify by the system test that the total system meets the 
Specifications and complies with applicable standards. 

G. Report of Tests and Inspections: Provide a written record of inspections, tests, and 
detailed test results in the form of a test log. Use NFPA 72 Forms for documentation. 

H. Final Test, Record of Completion, and Certificate of Occupancy: 

1. Test the system as required by the Authority Having Jurisdiction in order to obtain 
a certificate of occupancy.  Provide completed NFPA 72 Record of Completion 
form to Owner and AHJ. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain fire-alarm system. 

3.10 CLEANING AND ADJUSTING 

A. Cleaning: Remove paint splatters and other spots, dirt, and debris. Clean unit 
internally using methods and materials recommended by manufacturer. 

B. Occupancy Adjustments: When requested within one year of date of Substantial 
Completion, provide on-site assistance in adjusting sound pressure levels and 
adjusting controls and sensitivities to suit actual occupied conditions. Provide up to 
three visits to the site for this purpose. 

3.11 TRAINING 

A. Provide the services of a factory-authorized service representative to demonstrate the 
system and train Owner's maintenance personnel as specified below. 

1. Train Owner's maintenance personnel in the procedures and schedules involved in 
operating, troubleshooting, servicing, and preventive maintaining of the system. 
Provide a minimum of 8 hours' training. 

2. Schedule training with the Owner at least seven days in advance. 

B. References 

1. The Seller shall provide four references.  References must include equipment 
similar to the requirements included in this section. 
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C. Warranty/Service Availability 

1. The seller shall explain their local warranty and service capability that's available 
from the seller's local office.  Warranty and Service Information shall include: 

a) Preventative Maintenance 
b) Local Trained Technicians 
c) Repair Parts 
d) A Strategy for resolving system malfunctions during business hours, non-

business hours, and weekends 
e) A Process of tracking service calls and escalation of recurring problems. 

D. Staffing and Management 

1. The seller shall provide a description of their local office personnel. 

2. The seller shall describe their local Project Management capability, Service and 
Installation Personnel. 

3. The seller shall describe additional resources (i.e. Corporate, Manufacturing, 
Quality Assurance Resources). 

E. Scope of Work 

1. The seller shall describe their design and phasing approach on this fire alarm 
system upgrade project.  Please describe your system design, project 
management approach, professional installation services, and technical installer 
support.  Also, include a fire alarm system test procedure. 

F. Safety 

1. The seller shall explain why safety is important on this type of installation project.  
The Seller shall appoint an accountable safety foreman on this project.  An 
overview of a safety plan must be described. 

G. Training 

1. The seller shall demonstrate their ability to meet both on-site and off-site fire 
alarm operation and maintenance training. 

H. Quality Assurance/Quality Control Plan 

1. The seller shall provide a Quality Assurance/Quality Control Plan. 

2. Please provide the name of the project's site foreman and describe their assigned 
project responsibilities.  The assigned foreman must be NICET certified for the 
installation and maintenance of fire alarm systems. 

3. Please explain how quality is implemented in both Project Management and 
Technical Installation Support on this project.  The seller shall provide start-up 
procedures, construction procedures, and close-out procedures for this fire alarm 
system upgrade project. 



 

 
Liberty Seneca Renovations                    FIRE ALARM SYSTEMS                           28 31 12 - 45 
  

4. The seller's processes must be ISO 9001 and ISO 9002 compliant.  The seller shall 
provide their UL Certificate of Registration. 

5. Please explain how defect prevention is conducted both in your manufacturing 
facility as well as with your existing fire alarm customers. 

6. Please describe how Software Quality Assurance (SQA) and product life cycle 
development work together in the various stages of a new product. 

7. The seller must demonstrate two problem-solving examples that show how their 
field office and the seller's headquarter manufacturing personnel work together to 
solve a fire alarm issue. 

I. Cost 

1. The seller shall provide a complete turnkey price for design/build and installation 
of a retrofit fire alarm system. 

J. Central Monitoring 

1. The Seller shall provide around the clock electronic monitoring for trouble and 
alarm conditions.  Please describe the process used to notify agencies and/or 
individuals if a condition occurs.  Note any value added features such as 
redundancy or technology enhancements. 

K. Security Integration to the Proposed Fire Alarm System 

1. The seller shall provide an optional overview of a security access control platform 
that integrates to the proposed fire alarm system.  The seller shall describe the 
variety of network solutions that are available for this security platform (i.e. 
dedicated fault tolerant network, Ethernet Network, Wide Area Network.) 

 
END OF SECTION 28 31 12 
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SECTION 32 31 00 – WOOD PRIVACY FENCES AND GATES 

 
 

Part 1           GENERAL 
 
1.1     SECTION INCLUDES 

A.       Requirements regarding wood fencing and gates. 
 
1.2     SUBMITTALS 

A.       Drawings: Indicate plan layout, grid, size and spacing of 
components, accessories, fittings, anchorage, and post sec-
tion. 

B.       Data: Submit manufacturer’s installation instructions and 
procedures, including details of fence and gate installation. 

 
 
Part 2           PRODUCTS 

 
2.1     GENERAL 

A.       All wood materials shall be treated wood, or wood of a natural 
resistance to decay. Materials shall be free from loose knots, 
cracks, and other imperfections. 

B.       Cast-in-place Concrete: Class 3000 minimum, Section 03 30 04. 
 
2.2     WOOD BOARDS OR SLATS 

A.       Wood boards or slats shall be of cedar, redwood, combed 
spruce. 

B.       Wood boards or slats shall be between 3/8 inches and 5/8 
inches thick and be no greater than 6 inches wide. 

 
2.3     POSTS 

A.       Fence and Man Gate posts shall be 4-inch by 4-inch. 
B.       Truck Gate posts shall be at minimum dual 6-inch by 6-

inch or as recommended by manufacturer. 
C.       Posts shall be pressure treated redwood, douglas fir-larch, cedar . 
D.       Buried post ends should be treated with an approved wood 

preservative product. 
 
2.4     GATES 

A.       Provide additional horizontal, vertical, and diagonal members 
to ensure proper gate operation and for attachment of wood, 
hardware and accessories. Consult manufacturer as neces-
sary. 

B.       Accessibility: Gate stops, latches and locks shall be accessible 
from either side of gate. 

C.       Types: Man Gates and Truck Gates 
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1.   Man Gates 
a.    Openings shall be a minimum of 3 feet wide. 

2.  Truck Gates 
a.    Openings shall be a minimum of 12 feet wide. 

 
2.5    GATE HARDWARE 

A.       Gate hardware including, but not limited to, latches, hinges, 
stops and bolts shall be stainless steel, powder coated black, 
or galvanized. 

B.       Hinges and Pins shall be heavy duty and sized as per manu-
facturer's recommendations. 

C.       For truck gates (double-leaf), a drop rod or stop shall be installed 
on one leaf, include at least one guide and shall extend into con-
crete base or similarly solid base. 

D.       Dual access (accessible and lockable from either side) latch 
and lock systems are required on all gates. 
1.       The following dual access latch and lock systems are al-
lowed and must be approved in writing prior to installation: 
a.       Lock ThruTM Latch (website: 

http://www.hooverfence.com/woodfence/lockthru.htm); 
b.       Sure Latch (website: http://surelatch.com/gate-latches/7- 

lockable-two-way-latch-and-pin.html); 
c.       or Equal. 

 
 
Part 3           EXECUTION 

 
3.1     INSTALLATION OF POSTS 

A.       Posts shall be set true to line and grade. 
B.       Set posts in 12-inch diameter concrete footings extending at 

least 24- inches into undisturbed natural ground or properly 
compacted fill. 

 
3.2     INSTALLATION OF FENCE 

A.       Typical fence installation can be found in Figure 1 at the end 
of this specification section. 
 

3.3 INSTALLATION OF GATES 
A.       Install gates plumb, level, and secure for full opening without interference. 

Install ground-set items in concrete for anchorage as recommended by the 
fence manufacturer. Adjust hardware for smooth operation. 

B.       Man Gates: 
1.       Once gate is installed coordinate on lock installation. 
2.       Typical gate installation can be found in Figure 2 at the end of this 

specification section.. 
 

C.       Truck Gates: 
1.       Shall open/close in direction as directed. 

http://www.hooverfence.com/woodfence/lockthru.htm)%3B
http://surelatch.com/gate-latches/7-
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2.       Once gate is installed coordinate on lock installation 
3.       Typical gate installation can be found in Figure 3 at the end of this 

specification section. 

 
FIGURE 1 Wood Fence Detail 
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END OF SECTION 32 31 00 
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	012500 - SUBSTITUTION PROCEDURES [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.
	B. Related Requirements:
	1. Document 002600 "Procurement Substitution Procedures" for requirements for substitution requests prior to award of Contract.
	2. Section 016000 "Product Requirements" for requirements for submitting comparable product submittals for products by listed manufacturers.


	1.2 DEFINITIONS
	A. Substitutions: Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	1. Substitutions for Cause: Changes proposed by Contractor that are required due to changed Project conditions, such as unavailability of product, regulatory changes, or unavailability of required warranty terms.
	2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not required in order to meet other Project requirements but may offer advantage to Contractor or Owner.


	1.3 ACTION SUBMITTALS
	A. Substitution Requests: Submit three copies of each request for consideration. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form: Use form acceptable to Architect.
	2. Documentation: Show compliance with requirements for substitutions and the following, as applicable:
	a. Statement indicating why specified product or fabrication or installation method cannot be provided, if applicable.
	b. Coordination of information, including a list of changes or revisions needed to other parts of the Work and to construction performed by Owner and separate contractors that will be necessary to accommodate proposed substitution.
	c. Detailed comparison of significant qualities of proposed substitutions with those of the Work specified. Include annotated copy of applicable Specification Section. Significant qualities may include attributes, such as performance, weight, size, du...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. Certificates and qualification data, where applicable or requested.
	g. List of similar installations for completed projects, with project names and addresses as well as names and addresses of architects and owners.
	h. Material test reports from a qualified testing agency, indicating and interpreting test results for compliance with requirements indicated.
	i. Research reports evidencing compliance with building code in effect for Project, from ICC-ES .
	j. Detailed comparison of Contractor's construction schedule using proposed substitutions with products specified for the Work, including effect on the overall Contract Time. If specified product or method of construction cannot be provided within the...
	k. Cost information, including a proposal of change, if any, in the Contract Sum.
	l. Contractor's certification that proposed substitution complies with requirements in the Contract Documents, except as indicated in substitution request, is compatible with related materials and is appropriate for applications indicated.
	m. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Architect's Action: If necessary, Architect will request additional information or documentation for evaluation within seven days of receipt of a request for substitution. Architect will notify Contractor  through Construction Manager of acceptance...
	a. Forms of Acceptance: Change Order, Construction Change Directive, or Architect's Supplemental Instructions for minor changes in the Work.
	b. Use product specified if Architect does not issue a decision on use of a proposed substitution within time allocated.



	1.4 QUALITY ASSURANCE
	A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution with related products and materials. Engage a qualified testing agency to perform compatibility tests recommended by manufacturers.

	1.5 PROCEDURES
	A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved substitutions.

	1.6 SUBSTITUTIONS
	A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for change, but not later than 15 days prior to time required for preparation and review of related submittals.
	1. Conditions: Architect will consider Contractor's request for substitution when the following conditions are satisfied. If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance with...
	a. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	b. Substitution request is fully documented and properly submitted.
	c. Requested substitution will not adversely affect Contractor's construction schedule.
	d. Requested substitution has received necessary approvals of authorities having jurisdiction.
	e. Requested substitution is compatible with other portions of the Work.
	f. Requested substitution has been coordinated with other portions of the Work.
	g. Requested substitution provides specified warranty.
	h. If requested substitution involves more than one contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.


	B. Substitutions for Convenience: Architect will consider requests for substitution if received within 60 days after commencement of the Work . Requests received after that time may be considered or rejected at discretion of Architect.
	1. Conditions: Architect will consider Contractor's request for substitution when the following conditions are satisfied. If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance with...
	a. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or other considerations, after deducting additional responsibilities Owner must assume. Owner's additional responsibilities may include compensation to ...
	b. Requested substitution does not require extensive revisions to the Contract Documents.
	c. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	d. Substitution request is fully documented and properly submitted.
	e. Requested substitution will not adversely affect Contractor's construction schedule.
	f. Requested substitution has received necessary approvals of authorities having jurisdiction.
	g. Requested substitution is compatible with other portions of the Work.
	h. Requested substitution has been coordinated with other portions of the Work.
	i. Requested substitution provides specified warranty.
	j. If requested substitution involves more than one contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.




	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	012300 - ALTERNATES [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for alternates.

	1.2 DEFINITIONS
	A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in the bidding requirements that may be added to or deducted from the base bid amount if the Owner decides to accept a corresponding change either in the a...
	1. Alternates described in this Section are part of the Work only if enumerated in the Agreement.
	2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternates into the Work. No other adjustments are made to the Contract Sum.


	1.3 PROCEDURES
	A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

	B. Execute accepted alternates under the same conditions as other work of the Contract.
	C. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES
	A. Alternate No.  See Drawings and Finish Schedule.



	012900 - PAYMENT PROCEDURES [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements necessary to prepare and process Applications for Payment.

	1.2 SCHEDULE OF VALUES
	A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's construction schedule.
	1. Coordinate line items in the schedule of values with items required to be indicated as separate activities in Contractor's construction schedule.
	2. Submit the schedule of values to Architect  through Construction Manager at earliest possible date, but no later than seven days before the date scheduled for submittal of initial Applications for Payment.

	B. Format and Content: Use Project Manual table of contents as a guide to establish line items for the schedule of values. Provide at least one line item for each Specification Section.
	1. Arrange schedule of values consistent with format of AIA Document G703 .
	2. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of Applications for Payment and progress reports. Provide multiple line items for principal subcontract amounts in excess of five percent of the Contract Sum.
	3. Provide a separate line item in the schedule of values for each part of the Work where Applications for Payment may include materials or equipment purchased or fabricated and stored, but not yet installed.
	a. Differentiate between items stored on-site and items stored off-site.

	4. Allowances: Provide a separate line item in the schedule of values for each allowance. Show line-item value of unit-cost allowances, as a product of the unit cost, multiplied by measured quantity. Use information indicated in the Contract Documents...
	5. Overhead Costs: Include total cost and proportionate share of general overhead and profit for each line item.
	6. Closeout Costs. Include separate line items under Contractor and principal subcontracts for Project closeout requirements in an amount totaling five percent of the Contract Sum and subcontract amount.


	1.3 APPLICATIONS FOR PAYMENT
	A. Each Application for Payment following the initial Application for Payment shall be consistent with previous applications and payments as certified by Architect  and Construction Manager and paid for by Owner.
	B. Payment Application Times: Submit Application for Payment to Architect by the xx of the month. The period covered by each Application for Payment is one month, ending on the last day of the month .
	1. Submit draft copy of Application for Payment seven days prior to due date for review by Architect.

	C. Application for Payment Forms: Use AIA Document G702 and AIA Document G703 as form for Applications for Payment.
	D. Application Preparation: Complete every entry on form. Notarize and execute by a person authorized to sign legal documents on behalf of Contractor. Construction Manager will return incomplete applications without action.
	1. Entries shall match data on the schedule of values and Contractor's construction schedule. Use updated schedules if revisions were made.
	2. Include amounts for work completed following previous Application for Payment, whether or not payment has been received. Include only amounts for work completed at time of Application for Payment.
	3. Include amounts of Change Orders and Construction Change Directives issued before last day of construction period covered by application.

	E. Transmittal: Submit three signed and notarized original copies of each Application for Payment to Construction Manager by a method ensuring receipt  within 24 hours. One copy shall include waivers of lien and similar attachments if required.
	1. Transmit each copy with a transmittal form listing attachments and recording appropriate information about application.

	F. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's lien from entities lawfully entitled to file a mechanic's lien arising out of the Contract and related to the Work covered by the payment .
	1. Submit partial waivers on each item for amount requested in previous application, after deduction for retainage, on each item.
	2. When an application shows completion of an item, submit conditional final or full waivers.
	3. Owner reserves the right to designate which entities involved in the Work must submit waivers.
	4. Submit final Application for Payment with or preceded by conditional final waivers from every entity involved with performance of the Work covered by the application who is lawfully entitled to a lien.
	5. Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner.

	G. Initial Application for Payment: Administrative actions and submittals that must precede or coincide with submittal of first Application for Payment include the following:
	1. List of subcontractors.
	2. Schedule of values.
	3. Contractor's construction schedule (preliminary if not final).
	4. Products list (preliminary if not final).
	5. Sustainable design action plans, including preliminary project materials cost data.
	6. Schedule of unit prices.
	7. Submittal schedule (preliminary if not final).
	8. List of Contractor's staff assignments.
	9. List of Contractor's principal consultants.
	10. Copies of building permits.
	11. Copies of authorizations and licenses from authorities having jurisdiction for performance of the Work.
	12. Initial progress report.
	13. Report of preconstruction conference.
	14. Certificates of insurance and insurance policies.
	15. Performance and payment bonds.
	16. Data needed to acquire Owner's insurance.

	H. Application for Payment at Substantial Completion: After Architect issues the Certificate of Substantial Completion, submit an Application for Payment showing 100 percent completion for portion of the Work claimed as substantially complete.
	1. Include documentation supporting claim that the Work is substantially complete and a statement showing an accounting of changes to the Contract Sum.
	2. This application shall reflect Certificate(s) of Substantial Completion issued previously for Owner occupancy of designated portions of the Work.

	I. Final Payment Application: After completing Project closeout requirements, submit final Application for Payment with releases and supporting documentation not previously submitted and accepted, including, but not limited, to the following:
	1. Evidence of completion of Project closeout requirements.
	2. Insurance certificates for products and completed operations where required and proof that taxes, fees, and similar obligations were paid.
	3. Updated final statement, accounting for final changes to the Contract Sum.
	4. AIA Document G706.
	5. AIA Document G706A.
	6. AIA Document G707.
	7. Evidence that claims have been settled.
	8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of date of Substantial Completion or when Owner took possession of and assumed responsibility for corresponding elements of the Work.
	9. Final liquidated damages settlement statement.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	014000 - QUALITY REQUIREMENTS [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspection services are required to verify compliance with requirements specified or indicated. These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and quality-control procedures that facilitate compliance with the Contract Document requirements.
	2. Requirements for Contractor to provide quality-assurance and quality-control services required by Architect, Owner,  Commissioning Authority, or authorities having jurisdiction are not limited by provisions of this Section.


	1.2 DEFINITIONS
	A. Experienced: When used with an entity or individual, "experienced" unless otherwise further described means having successfully completed a minimum of five previous projects similar in nature, size, and extent to this Project; being familiar with s...
	B. Field Quality-Control Tests and Inspections: Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, assembly, and simil...
	1. Use of trade-specific terminology in referring to a Work result does not require that certain construction activities specified apply exclusively to specific trade(s).

	D. Mockups: Full-size physical assemblies that are constructed on-site either as freestanding temporary built elements or as part of permanent construction. Mockups are constructed to verify selections made under Sample submittals; to demonstrate aest...
	1. Integrated Exterior Mockups: Mockups of the exterior envelope constructed on-site as freestanding temporary built elements , consisting of multiple products, assemblies, and subassemblies, with cutaways enabling inspection of concealed portions of ...
	a. Include each system, assembly, component, and part of the exterior wall to be constructed for the Project. Colors of components shall be those selected by the Architect for use in the Project.


	E. Preconstruction Testing: Tests and inspections performed specifically for Project before products and materials are incorporated into the Work, to verify performance or compliance with specified criteria. Unless otherwise indicated, copies of repor...
	F. Product Tests: Tests and inspections that are performed by a nationally recognized testing laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program (NVLAP),...
	G. Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the source; for example, plant, mill, factory, or shop.
	H. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing laboratory shall have the same meaning as testing agency.
	I. Quality-Assurance Services: Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	J. Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements. Contractor's quali...

	1.3 CONFLICTING REQUIREMENTS
	A. Conflicting Standards and Other Requirements: If compliance with two or more standards or requirements is specified and the standards or requirements establish different or conflicting requirements for minimum quantities or quality levels, inform t...
	B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be the minimum provided or performed. The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minimum...

	1.4 ACTION SUBMITTALS
	1.5 INFORMATIONAL SUBMITTALS
	1.6 REPORTS AND DOCUMENTS
	A. Test and Inspection Reports: Prepare and submit certified written reports specified in other Sections. Include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, telephone number, and email address of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspection.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	B. Manufacturer's Technical Representative's Field Reports: Prepare written information documenting manufacturer's technical representative's tests and inspections specified in other Sections. Include the following:
	1. Statement on condition of substrates and their acceptability for installation of product.
	2. Statement that products at Project site comply with requirements.
	3. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	4. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	5. Other required items indicated in individual Specification Sections.

	C. Factory-Authorized Service Representative's Reports: Prepare written information documenting manufacturer's factory-authorized service representative's tests and inspections specified in other Sections. Include the following:
	1. Statement that equipment complies with requirements.
	2. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	3. Other required items indicated in individual Specification Sections.


	1.7 QUALITY ASSURANCE
	A. Qualifications paragraphs in this article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required u...
	C. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated. Engineering services are def...
	D. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspection indicated, as documented according to ASTM E329 ; and with additional qualifications spec...

	1.8 QUALITY CONTROL
	A. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with the...
	B. Testing Agency Responsibilities: Cooperate with Architect , Commissioning Authority and Contractor in performance of duties. Provide qualified personnel to perform required tests and inspections.
	1. Notify Architect , Commissioning Authority, and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the locations from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected Work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform duties of Contractor.


	1.9 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections: Owner will engage a qualified testing agency to conduct special tests and inspections required by authorities having jurisdiction as the responsibility of Owner , as indicated in the Statement of Special Inspections a...
	1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures and reviewing the completeness and adequacy of those procedures to perform the Work.
	2. Notifying Architect , Commissioning Authority, and Contractor promptly of irregularities and deficiencies observed in the Work during performance of its services.
	3. Submitting a certified written report of each test, inspection, and similar quality-control service to Architect  and Commissioning Authority with copy to Contractor and to authorities having jurisdiction.
	4. Submitting a final report of special tests and inspections at Substantial Completion, which includes a list of unresolved deficiencies.
	5. Interpreting tests and inspections and stating in each report whether tested and inspected work complies with or deviates from the Contract Documents.
	6. Retesting and reinspecting corrected Work.
	7. .



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and inspection log for Architect's , Commissioning Authority's, and authorities' having jurisdiction reference during normal working hours.
	1. Submit log at Project closeout as part of Project Record Documents.


	3.2 REPAIR AND PROTECTION
	A. General: On completion of testing, inspection, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections or matching existing substrates and finishes. Restore patched areas and extend restoration into adjoining areas with durable seams that are as inv...

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.



	014200 - REFERENCES [MS - SF]
	PART 1 -  GENERAL
	1.1 DEFINITIONS
	A. General: Basic Contract definitions are included in the Conditions of the Contract.
	B. "Approved": When used to convey Architect's action on Contractor's submittals, applications, and requests, "approved" is limited to Architect's duties and responsibilities as stated in the Conditions of the Contract.
	C. "Directed": A command or instruction by Architect. Other terms including "requested," "authorized," "selected," "required," and "permitted" have the same meaning as "directed."
	D. "Indicated": Requirements expressed by graphic representations or in written form on Drawings, in Specifications, and in other Contract Documents. Other terms including "shown," "noted," "scheduled," and "specified" have the same meaning as "indica...
	E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, and rules, conventions, and agreements within the construction industry that control performance of the Work.
	F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and similar operations.
	G. "Install": Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to dimension, finish, cure, protect, clean, and similar operations at Project site.
	H. "Provide": Furnish and install, complete and ready for the intended use.
	I. "Project Site": Space available for performing construction activities. The extent of Project site is shown on Drawings and may or may not be identical with the description of the land on which Project is to be built.

	1.2 INDUSTRY STANDARDS
	A. Applicability of Standards: Unless the Contract Documents include more stringent requirements, applicable construction industry standards have the same force and effect as if bound or copied directly into the Contract Documents to the extent refere...
	B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless otherwise indicated.

	1.3 ABBREVIATIONS AND ACRONYMS
	A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. Abbreviations and acronyms not included in this list shall m...
	1. AABC - Associated Air Balance Council; www.aabc.com.
	2. AAMA - American Architectural Manufacturers Association; www.aamanet.org.
	3. ABMA - American Bearing Manufacturers Association; www.americanbearings.org.
	4. ABMA - American Boiler Manufacturers Association; www.abma.com.
	5. ACI - American Concrete Institute; (Formerly: ACI International); www.concrete.org.
	6. ACPA - American Concrete Pipe Association; www.concrete-pipe.org.
	7. AEIC - Association of Edison Illuminating Companies, Inc. (The); www.aeic.org.
	8. AF&PA - American Forest & Paper Association; www.afandpa.org.
	9. AGA - American Gas Association; www.aga.org.
	10. AHAM - Association of Home Appliance Manufacturers; www.aham.org.
	11. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org.
	12. AI - Asphalt Institute; www.asphaltinstitute.org.
	13. AIA - American Institute of Architects (The); www.aia.org.
	14. AISC - American Institute of Steel Construction; www.aisc.org.
	15. AISI - American Iron and Steel Institute; www.steel.org.
	16. AITC - American Institute of Timber Construction; www.aitc-glulam.org.
	17. AMCA - Air Movement and Control Association International, Inc.; www.amca.org.
	18. ANSI - American National Standards Institute; www.ansi.org.
	19. APA - APA - The Engineered Wood Association; www.apawood.org.
	20. APA - Architectural Precast Association; www.archprecast.org.
	21. API - American Petroleum Institute; www.api.org.
	22. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI).
	23. ARI - American Refrigeration Institute; (See AHRI).
	24. ARMA - Asphalt Roofing Manufacturers Association; www.asphaltroofing.org.
	25. ASCE - American Society of Civil Engineers; www.asce.org.
	26. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See ASCE).
	27. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers; www.ashrae.org.
	28. ASME - ASME International; (American Society of Mechanical Engineers); www.asme.org.
	29. ASSE - American Society of Safety Engineers (The); www.asse.org.
	30. ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org.
	31. ASTM - ASTM International; www.astm.org.
	32. AWI - Architectural Woodwork Institute; www.awinet.org.
	33. AWMAC - Architectural Woodwork Manufacturers Association of Canada; www.awmac.com.
	34. AWPA - American Wood Protection Association; www.awpa.com.
	35. AWS - American Welding Society; www.aws.org.
	36. AWWA - American Water Works Association; www.awwa.org.
	37. BHMA - Builders Hardware Manufacturers Association; www.buildershardware.com.
	38. BIA - Brick Industry Association (The); www.gobrick.com.
	39. BICSI - BICSI, Inc.; www.bicsi.org.
	40. BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's Association); www.bifma.org.
	41. CDA - Copper Development Association; www.copper.org.
	42. CE - Conformite Europeenne; http://ec.europa.eu/growth/single-market/ce-marking/.
	43. CEA - Consumer Electronics Association; www.ce.org.
	44. CFFA - Chemical Fabrics and Film Association, Inc.; www.chemicalfabricsandfilm.com.
	45. CFSEI - Cold-Formed Steel Engineers Institute; www.cfsei.org.
	46. CGA - Compressed Gas Association; www.cganet.com.
	47. CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org.
	48. CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org.
	49. CISPI - Cast Iron Soil Pipe Institute; www.cispi.org.
	50. CPA - Composite Panel Association; www.pbmdf.com.
	51. CRI - Carpet and Rug Institute (The); www.carpet-rug.org.
	52. CRRC - Cool Roof Rating Council; www.coolroofs.org.
	53. CRSI - Concrete Reinforcing Steel Institute; www.crsi.org.
	54. CSA - CSA Group; www.csagroup.com.
	55. CSA - CSA International; (Formerly: IAS - International Approval Services); www.csa-international.org.
	56. CSI - Construction Specifications Institute (The); www.csinet.org.
	57. CTI - Cooling Technology Institute; (Formerly: Cooling Tower Institute); www.cti.org.
	58. CWC - Composite Wood Council; (See CPA).
	59. DASMA - Door and Access Systems Manufacturers Association; www.dasma.com.
	60. DHI - Door and Hardware Institute; www.dhi.org.
	61. ECA - Electronic Components Association; (See ECIA).
	62. ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA).
	63. ECIA - Electronic Components Industry Association; www.eciaonline.org.
	64. EIA - Electronic Industries Alliance; (See TIA).
	65. EIMA - EIFS Industry Members Association; www.eima.com.
	66. EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org.
	67. ESD - ESD Association; (Electrostatic Discharge Association); www.esda.org.
	68. ESTA - Entertainment Services and Technology Association; (See PLASA).
	69. ETL - Intertek (See Intertek); www.intertek.com.
	70. EVO - Efficiency Valuation Organization; www.evo-world.org.
	71. FCI - Fluid Controls Institute; www.fluidcontrolsinstitute.org.
	72. FM Approvals - FM Approvals LLC; www.fmglobal.com.
	73. FM Global - FM Global; (Formerly: FMG - FM Global); www.fmglobal.com.
	74. FRSA - Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, Inc.; www.floridaroof.com.
	75. FSA - Fluid Sealing Association; www.fluidsealing.com.
	76. FSC - Forest Stewardship Council U.S.; www.fscus.org.
	77. GA - Gypsum Association; www.gypsum.org.
	78. GANA - Glass Association of North America; www.glasswebsite.com.
	79. GS - Green Seal; www.greenseal.org.
	80. HI - Hydraulic Institute; www.pumps.org.
	81. HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI).
	82. HMMA - Hollow Metal Manufacturers Association; (See NAAMM).
	83. HPVA - Hardwood Plywood & Veneer Association; www.hpva.org.
	84. HPW - H. P. White Laboratory, Inc.; www.hpwhite.com.
	85. IAPSC - International Association of Professional Security Consultants; www.iapsc.org.
	86. IAS - International Accreditation Service; www.iasonline.org.
	87. IAS - International Approval Services; (See CSA).
	88. ICBO - International Conference of Building Officials; (See ICC).
	89. ICC - International Code Council; www.iccsafe.org.
	90. ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net.
	91. ICPA - International Cast Polymer Alliance; www.icpa-hq.org.
	92. ICRI - International Concrete Repair Institute, Inc.; www.icri.org.
	93. IEC - International Electrotechnical Commission; www.iec.ch.
	94. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org.
	95. IES - Illuminating Engineering Society; (Formerly: Illuminating Engineering Society of North America); www.ies.org.
	96. IESNA - Illuminating Engineering Society of North America; (See IES).
	97. IEST - Institute of Environmental Sciences and Technology; www.iest.org.
	98. IGMA - Insulating Glass Manufacturers Alliance; www.igmaonline.org.
	99. ILI - Indiana Limestone Institute of America, Inc.; www.iliai.com.
	100. Intertek - Intertek Group; (Formerly: ETL SEMCO; Intertek Testing Service NA); www.intertek.com.
	101. ISA - International Society of Automation (The); (Formerly: Instrumentation, Systems, and Automation Society); www.isa.org.
	102. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA).
	103. ISFA - International Surface Fabricators Association; (Formerly: International Solid Surface Fabricators Association); www.isfanow.org.
	104. ISO - International Organization for Standardization; www.iso.org.
	105. ISSFA - International Solid Surface Fabricators Association; (See ISFA).
	106. ITU - International Telecommunication Union; www.itu.int/home.
	107. KCMA - Kitchen Cabinet Manufacturers Association; www.kcma.org.
	108. LMA - Laminating Materials Association; (See CPA).
	109. MFMA - Maple Flooring Manufacturers Association, Inc.; www.maplefloor.org.
	110. MHIA - Material Handling Industry of America; www.mhia.org.
	111. MMPA - Moulding & Millwork Producers Association; www.wmmpa.com.
	112. MPI - Master Painters Institute; www.paintinfo.com.
	113. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.; www.mss-hq.org.
	114. NAAMM - National Association of Architectural Metal Manufacturers; www.naamm.org.
	115. NACE - NACE International; (National Association of Corrosion Engineers International); www.nace.org.
	116. NADCA - National Air Duct Cleaners Association; www.nadca.com.
	117. NAIMA - North American Insulation Manufacturers Association; www.naima.org.
	118. NBI - New Buildings Institute; www.newbuildings.org.
	119. NCMA - National Concrete Masonry Association; www.ncma.org.
	120. NEBB - National Environmental Balancing Bureau; www.nebb.org.
	121. NECA - National Electrical Contractors Association; www.necanet.org.
	122. NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org.
	123. NEMA - National Electrical Manufacturers Association; www.nema.org.
	124. NETA - InterNational Electrical Testing Association; www.netaworld.org.
	125. NFPA - National Fire Protection Association; www.nfpa.org.
	126. NFPA - NFPA International; (See NFPA).
	127. NFRC - National Fenestration Rating Council; www.nfrc.org.
	128. NHLA - National Hardwood Lumber Association; www.nhla.com.
	129. NLGA - National Lumber Grades Authority; www.nlga.org.
	130. NOFMA - National Oak Flooring Manufacturers Association; (See NWFA).
	131. NOMMA - National Ornamental & Miscellaneous Metals Association; www.nomma.org.
	132. NRCA - National Roofing Contractors Association; www.nrca.net.
	133. NRMCA - National Ready Mixed Concrete Association; www.nrmca.org.
	134. NSF - NSF International; www.nsf.org.
	135. NSPE - National Society of Professional Engineers; www.nspe.org.
	136. NWFA - National Wood Flooring Association; www.nwfa.org.
	137. PCI - Precast/Prestressed Concrete Institute; www.pci.org.
	138. PDI - Plumbing & Drainage Institute; www.pdionline.org.
	139. PLASA - PLASA; (Formerly: ESTA - Entertainment Services and Technology Association); www.plasa.org.
	140. RCSC - Research Council on Structural Connections; www.boltcouncil.org.
	141. RFCI - Resilient Floor Covering Institute; www.rfci.com.
	142. SAE - SAE International; www.sae.org.
	143. SCTE - Society of Cable Telecommunications Engineers; www.scte.org.
	144. SDI - Steel Door Institute; www.steeldoor.org.
	145. SEFA - Scientific Equipment and Furniture Association (The); www.sefalabs.com.
	146. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See ASCE).
	147. SIA - Security Industry Association; www.siaonline.org.
	148. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; www.smacna.org.
	149. SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org.
	150. SPIB - Southern Pine Inspection Bureau; www.spib.org.
	151. SRCC - Solar Rating & Certification Corporation; www.solar-rating.org.
	152. SSPC - SSPC: The Society for Protective Coatings; www.sspc.org.
	153. TCA - Tilt-Up Concrete Association; www.tilt-up.org.
	154. TCNA - Tile Council of North America, Inc.; www.tileusa.com.
	155. TIA - Telecommunications Industry Association (The); (Formerly: TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance); www.tiaonline.org.
	156. TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See TIA).
	157. TMS - The Masonry Society; www.masonrysociety.org.
	158. TPI - Truss Plate Institute; www.tpinst.org.
	159. UL - Underwriters Laboratories Inc.; www.ul.com.
	160. UNI - Uni-Bell PVC Pipe Association; www.uni-bell.org.
	161. USGBC - U.S. Green Building Council; www.usgbc.org.
	162. WA - Wallcoverings Association; www.wallcoverings.org.
	163. WASTEC - Waste Equipment Technology Association; www.wastec.org.
	164. WCMA - Window Covering Manufacturers Association; www.wcmanet.org.
	165. WDMA - Window & Door Manufacturers Association; www.wdma.com.
	166. WI - Woodwork Institute; www.wicnet.org.

	B. Code Agencies: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is believed to be accurate as of the date of the Con...
	1. IAPMO - International Association of Plumbing and Mechanical Officials; www.iapmo.org.
	2. ICC - International Code Council; www.iccsafe.org.
	3. ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org.

	C. Standards and Regulations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the standards and regulations in the following list. This information is subject to change an...
	1. USAB - United States Access Board; www.access-board.gov.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	015000 - TEMPORARY FACILITIES AND CONTROLS [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. Related Requirements:
	1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions.


	1.2 INFORMATIONAL SUBMITTALS
	A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging areas, construction site entrances, vehicle circulation, and parking areas for construction personnel.

	1.3 QUALITY ASSURANCE
	1.4 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, reg...


	PART 2 -  PRODUCTS
	2.1 TEMPORARY FACILITIES
	A. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect , Construction Manager, and construction personnel office activities and to accommodate Project meetings specified in other Division 01 Sections. Keep office clean...
	1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide electrical power service and 120-V ac duplex receptacles, with no fewer than one receptacle on each wall. Furnish room with conference table, chairs, and 4-foot- ...
	3. Drinking water and private toilet.
	4. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72 deg F.
	5. Lighting fixtures capable of maintaining average illumination of 20 fc at desk height.


	2.2 EQUIPMENT
	A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.
	B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating, Cooling, and Dehumidifying Units: Listed and labeled for type of fuel being consumed, by a qualified testing agency acceptable to authorities having jurisdiction, and marked for intended location and application.
	3. Permanent HVAC System: If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return-air grille in system and remove at end of construction [.]  and clean HVAC system as require...



	PART 3 -  EXECUTION
	3.1 TEMPORARY FACILITIES, GENERAL
	A. Conservation: Coordinate construction and use of temporary facilities with consideration given to conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize waste.
	1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work. See other Sections for disposition of salvaged materials that are designated as Owner's property.


	3.2 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work. Relocate and modify facilities as required by progress of the Work.
	B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.3 TEMPORARY UTILITY INSTALLATION
	A. General: Install temporary service or connect to existing service.
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.

	B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
	C. Water Service: Install water service and distribution piping in sizes and pressures adequate for construction.
	D. Sanitary Facilities: Provide temporary toilets, wash facilities, safety shower and eyewash facilities, and drinking water for use of construction personnel. Comply with requirements of authorities having jurisdiction for type, number, location, ope...
	E. Temporary Heating and Cooling: Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humid...
	1. Provide temporary dehumidification systems when required to reduce ambient and substrate moisture levels to level required to allow installation or application of finishes and their proper curing or drying.

	F. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering occupied areas.
	G. Electric Power Service: Provide electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations.
	H. Lighting: Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.


	3.4 SUPPORT FACILITIES INSTALLATION
	A. Comply with the following:
	1. Provide construction for temporary field offices, shops, and sheds located within construction area or within 30 feet of building lines that is noncombustible according to ASTM E136. Comply with NFPA 241.
	2. Utilize designated area within existing building for temporary field offices.
	3. Maintain support facilities until Architect schedules Substantial Completion inspection. Remove before Substantial Completion. Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptab...

	B. Parking: Use designated areas of Owner's existing parking areas for construction personnel.
	C. Storage and Staging: Use designated areas of Project site for storage and staging needs.
	D. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.
	1. Identification Signs: Provide Project identification signs as indicated on Drawings.
	2. Temporary Signs: Provide other signs as indicated and as required to inform public and individuals seeking entrance to Project.
	a. Provide temporary, directional signs for construction personnel and visitors.

	3. Maintain and touch up signs so they are legible at all times.

	E. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.
	1. Truck cranes and similar devices used for hoisting materials are considered "tools and equipment" and not temporary facilities.

	F. Existing Elevator Use: Use of Owner's existing elevators will be permitted, provided elevators are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore elevators to condition existing before initial use, inc...
	1. Do not load elevators beyond their rated weight capacity.
	2. Provide protective coverings, barriers, devices, signs, or other procedures to protect elevator car and entrance doors and frame. If, despite such protection, elevators become damaged, engage elevator Installer to restore damaged work so no evidenc...

	G. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore stairs to condition existing before initial use.
	1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs and to maintain means of egress. If stairs become damaged, restore damaged areas so no evidence remains of correction work.

	H. Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be permitted, provided stairs are protected and finishes restored to new condition at time of Substantial Completion.

	3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered. Repair damage to existing facilities.
	1. Where access to adjacent properties is required in order to affect protection of existing facilities, obtain written permission from adjacent property owner to access property for that purpose.

	B. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of security. Lock entrances at end of...
	C. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities. Provide temporary weathertight enclosure for building ...
	1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate temporary enclosures.

	D. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate areas occupied by Owner and tenants from fumes and noise.
	1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side, and fire-retardant-treated plywood on construction operations side.
	2. Where fire-resistance-rated temporary partitions are indicated or are required by authorities having jurisdiction, construct partitions according to the rated assemblies.
	3. Provide walk-off mats at each entrance through temporary partition.


	3.6 MOISTURE AND MOLD CONTROL
	A. Moisture and Mold Protection: Protect stored materials and installed Work in accordance with Moisture and Mold Protection Plan.
	B. Partially Enclosed Construction Period: After installation of weather barriers but before full enclosure and conditioning of building, when installed materials are still subject to infiltration of moisture and ambient mold spores, protect as follows:
	1. Do not load or install drywall or other porous materials or components, or items with high organic content, into partially enclosed building.
	2. Keep interior spaces reasonably clean and protected from water damage.
	3. Periodically collect and remove waste containing cellulose or other organic matter.
	4. Discard or replace water-damaged material.
	5. Do not install material that is wet.
	6. Discard and replace stored or installed material that begins to grow mold.
	7. Perform work in a sequence that allows wet materials adequate time to dry before enclosing the material in gypsum board or other interior finishes.


	3.7 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance: Maintain facilities in good operating condition until removal.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.

	C. Temporary Facility Changeover: Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal: Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion. Complete or, if necessary, restore permanent ...
	1. Materials and facilities that constitute temporary facilities are property of Contractor. Owner reserves right to take possession of Project identification signs.
	2. At Substantial Completion, repair, renovate, and clean permanent facilities used during construction period. Comply with final cleaning requirements specified in Section 017700 "Closeout Procedures."




	016000 - PRODUCT REQUIREMENTS [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.
	B. Related Requirements:
	1. Section 012500 "Substitution Procedures" for requests for substitutions.


	1.2 DEFINITIONS
	A. Products: Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock. The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products: Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature that is current as of date of the Contract Documents.
	2. New Products: Items that have not previously been incorporated into another project or facility. Salvaged items or items reused from other projects are not considered new products. Items that are manufactured or fabricated to include recycled conte...
	3. Comparable Product: Product by named manufacturer that is demonstrated and approved through the comparable product submittal process described in Part 2 "Comparable Products" Article, to have the indicated qualities related to type, function, dimen...

	B. Basis-of-Design Product Specification: A specification in which a single manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation. Published attributes and character...
	1. Evaluation of Comparable Products: In addition to the basis-of-design product description, product attributes and characteristics may be listed to establish the significant qualities related to type, function, in-service performance and physical pr...

	C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance with requirements" introduces a product selection procedure in an individual Specification Section, provide products qualified under the specified product procedure. I...
	D. Comparable Product Request Submittal: An action submittal requesting consideration of a comparable product, including the following information:
	1. Identification of basis-of-design product or fabrication or installation method to be replaced, including Specification Section number and title and Drawing numbers and titles.
	2. Data indicating compliance with the requirements specified in Part 2 "Comparable Products" Article.

	E. Basis-of-Design Product Specification Submittal: An action submittal complying with requirements in Section 013300 "Submittal Procedures."
	F. Substitution: Refer to Section 012500 "Substitution Procedures" for definition and limitations on substitutions.

	1.3 QUALITY ASSURANCE
	A. Compatibility of Options: If Contractor is given option of selecting between two or more products for use on Project, select product compatible with products previously selected, even if previously selected products were also options.

	1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products, using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism. Comply with manufacturer's written instructions.

	1.5 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations ...
	1. Manufacturer's Warranty: Written standard warranty form furnished by individual manufacturer for a particular product and issued in the name of the Owner or endorsed by manufacturer to Owner.
	2. Special Warranty: Written warranty required by the Contract Documents to provide specific rights for Owner and issued in the name of the Owner or endorsed by manufacturer to Owner.

	B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready for execution.
	1. Manufacturer's Standard Form: Modified to include Project-specific information and properly executed.
	2. Specified Form: When specified forms are included in the Project Manual, prepare a written document, using indicated form properly executed.
	3. See other Sections for specific content requirements and particular requirements for submitting special warranties.



	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements: Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products: If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties meeting requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Architect will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish salient characteristics of products.

	B. Product Selection Procedures:
	1. Sole Product: Where Specifications name a single manufacturer and product, provide the named product that complies with requirements. Comparable products or substitutions for Contractor's convenience will not be considered.
	a. Sole product may be indicated by the phrase "Subject to compliance with requirements, provide the following."

	2. Sole Manufacturer/Source: Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or source that complies with requirements. Comparable products or substitutions for Contractor's convenience will not b...
	a. Sole manufacturer/source may be indicated by the phrase "Subject to compliance with requirements, provide products by the following."

	3. Limited List of Products: Where Specifications include a list of names of both manufacturers and products, provide one of the products listed that complies with requirements. Comparable products or substitutions for Contractor's convenience will be...
	a. Limited list of products may be indicated by the phrase "Subject to compliance with requirements, provide one of the following."

	4. Non-Limited List of Products: Where Specifications include a list of names of both available manufacturers and products, provide one of the products listed or an unnamed product that complies with requirements.
	a. Non-limited list of products is indicated by the phrase "Subject to compliance with requirements, available products that may be incorporated in the Work include, but are not limited to, the following."
	b. Provision of an unnamed product is not considered a substitution, if the product complies with requirements.

	5. Limited List of Manufacturers: Where Specifications include a list of manufacturers' names, provide a product by one of the manufacturers listed that complies with requirements. Comparable products or substitutions for Contractor's convenience will...
	a. Limited list of manufacturers is indicated by the phrase "Subject to compliance with requirements, provide products by one of the following."

	6. Non-Limited List of Manufacturers: Where Specifications include a list of available manufacturers, provide a product by one of the manufacturers listed or a product by an unnamed manufacturer that complies with requirements.
	a. Non-limited list of manufacturers is indicated by the phrase "Subject to compliance with requirements, available manufacturers whose products may be incorporated in the Work include, but are not limited to, the following."
	b. Provision of products of an unnamed manufacturer is not considered a substitution, if the product complies with requirements.

	7. Basis-of-Design Product: Where Specifications name a product, or refer to a product indicated on Drawings, and include a list of manufacturers, provide the specified or indicated product or a comparable product by one of the other named manufacture...
	a. For approval of products by unnamed manufacturers, comply with requirements in Section 012500 "Substitution Procedures" for substitutions for convenience.


	C. Visual Matching Specification: Where Specifications require the phrase "match Architect's sample," provide a product that complies with requirements and matches Architect's sample. Architect's decision will be final on whether a proposed product ma...
	1. If no product available within specified category matches and complies with other specified requirements, comply with requirements in Section 012500 "Substitution Procedures" for proposal of product.

	D. Visual Selection Specification: Where Specifications include the phrase "as selected by Architect from manufacturer's full range" or a similar phrase, select a product that complies with requirements. Architect will select color, gloss, pattern, de...

	2.2 COMPARABLE PRODUCTS
	A. Conditions for Consideration of Comparable Products: Architect will consider Contractor's request for comparable product when the following conditions are satisfied. If the following conditions are not satisfied, Architect may return requests witho...
	1. Evidence that proposed product does not require revisions to the Contract Documents, is consistent with the Contract Documents, will produce the indicated results, and is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those of the named basis-of-design product. Significant product qualities include attributes, such as type, function, in-service performance and physical properties, weight, dime...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects, with project names and addresses and names and addresses of architects and owners, if requested.
	5. Samples, if requested.

	B. Architect's Action on Comparable Products Submittal: If necessary, Architect will request additional information or documentation for evaluation, as specified in Section 013300 "Submittal Procedures."
	1. Form of Approval of Submittal: As specified in Section 013300 "Submittal Procedures."
	2. Use product specified if Architect does not issue a decision on use of a comparable product request within time allocated.

	C. Submittal Requirements, Two-Step Process: Approval by the Architect of Contractor's request for use of comparable product is not intended to satisfy other submittal requirements. Comply with specified submittal requirements.
	D. Submittal Requirements, Single-Step Process: When acceptable to Architect, incorporate specified submittal requirements of individual Specification Section in combined submittal for comparable products. Approval by the Architect of Contractor's req...


	PART 3 -  EXECUTION (Not Used)

	017300 - EXECUTION [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of the Work, including, but not limited to, the following:
	1. Construction layout.
	2. Installation of the Work.
	3. Cutting and patching.
	4. Coordination of Owner's portion of the Work.
	5. Coordination of Owner-installed products.
	6. Progress cleaning.
	7. Starting and adjusting.
	8. Protection of installed construction.

	B. Related Requirements:
	1. Section 017700 "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, replacing defective work, and final cleaning.


	1.2 DEFINITIONS
	A. Cutting: Removal of in-place construction necessary to permit installation or performance of subsequent work.
	B. Patching: Fitting and repair work required to restore construction to original conditions after installation of subsequent work.

	1.3 INFORMATIONAL SUBMITTALS
	A. Certificates: Submit certificate signed by , certifying that location and elevation of improvements comply with requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Final Property Survey: Submit 3 copies showing the Work performed and record survey data.

	1.5 QUALITY ASSURANCE
	A. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of construction elements.
	1. Structural Elements: When cutting and patching structural elements, or when encountering the need for cutting and patching of elements whose structural function is not known, notify Architect of locations and details of cutting and await directions...
	2. Operational Elements: Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	3. Other Construction Elements: Do not cut and patch other construction elements or components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased mai...
	4. Visual Elements: Do not cut and patch construction in a manner that results in visual evidence of cutting and patching. Do not cut and patch exposed construction in a manner that would, in Architect's opinion, reduce the building's aesthetic qualit...

	B. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of specified products and equipment.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Comply with requirements specified in other Sections.
	1. For projects requiring compliance with sustainable design and construction practices and procedures, use products for patching that comply with sustainable design requirements.

	B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to Architect for the visual and functional performance of in-place materials. Use materials that are not considered hazard...

	C. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.
	1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, use products that comply with the California Code of Regulations maximum allowable VOC levels.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions: The existence and location of underground and other utilities and construction indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence and location of underground utilities,  me...
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, gas service piping, and water-service piping; underground electrical services; and other utilities.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	B. Examination and Acceptance of Conditions: Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation toleranc...
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	3. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.

	C. Written Report: Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:
	1. Description of the Work, including Specification Section number and paragraph, and Drawing sheet number and detail, where applicable.
	2. List of detrimental conditions, including substrates.
	3. List of unacceptable installation tolerances.
	4. Recommended corrections.

	D. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the Work indicates acceptance of surfaces and conditions.

	3.2 PREPARATION
	A. Field Measurements: Take field measurements as required to fit the Work properly. Recheck measurements before installing each product. Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction by...
	B. Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	C. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Architect in accordance with requirements in Section 013100 "Project Management...

	3.3 CONSTRUCTION LAYOUT
	A. Verification: Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks and existing conditions. If discrepancies are discovered, notify Architect promptly.
	B. Engage a experienced in laying out the Work, using the following accepted surveying practices:
	1. Establish benchmarks and control points to set lines and levels at each story of construction and elsewhere as needed to locate each element of Project.
	2. Establish limits on use of Project site.
	3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain required dimensions.
	4. Inform installers of lines and levels to which they must comply.
	5. Check the location, level and plumb, of every major element as the Work progresses.
	6. Notify Architect when deviations from required lines and levels exceed allowable tolerances.
	7. Close site surveys with an error of closure equal to or less than the standard established by authorities having jurisdiction.

	C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and rim and invert elevations.
	D. Building Lines and Levels: Locate and lay out control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work. Transfer survey markings and elevations for us...
	E. Record Log: Maintain a log of layout control work. Record deviations from required lines and levels. Include beginning and ending dates and times of surveys, weather conditions, name and duty of each survey party member, and types of instruments an...

	3.4 FIELD ENGINEERING
	A. Reference Points: Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work. Preserve and protect permanent benchmarks and control points during construction operations.
	1. Do not change or relocate existing benchmarks or control points without prior written approval of Architect. Report lost or destroyed permanent benchmarks or control points promptly. Report the need to relocate permanent benchmarks or control point...
	2. Replace lost or destroyed permanent benchmarks and control points promptly. Base replacements on the original survey control points.

	B. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site, referenced to data established by survey control points. Comply with authorities having jurisdiction for type and size of benchmark.
	1. Record benchmark locations, with horizontal and vertical data, on Project Record Documents.
	2. Where the actual location or elevation of layout points cannot be marked, provide temporary reference points sufficient to locate the Work.
	3. Remove temporary reference points when no longer needed. Restore marked construction to its original condition.


	3.5 INSTALLATION
	A. Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb, and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
	4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in unoccupied spaces, unless otherwise indicated on Drawings.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure satisfactory results as judged by Architect. Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations, so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy of type expected for Project.
	E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on-site and placement in permanent locations.
	F. Tools and Equipment: Select tools or equipment that minimize production of excessive noise levels.
	G. Templates: Obtain and distribute to the parties involved templates for Work specified to be factory prepared and field installed. Check Shop Drawings of other portions of the Work to confirm that adequate provisions are made for locating and instal...
	H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size and number to securely anchor each component in place, accurately located and aligned with other portions of the Work. Where size and type of attachments ...
	1. Mounting Heights: Where mounting heights are not indicated, mount components at heights directed by Architect.
	2. Allow for building movement, including thermal expansion and contraction.
	3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry...

	I. Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated, arrange joints for the best visual effect, as judged by Architect. Fit exposed connections together to form hairline joints.
	J. Repair or remove and replace damaged, defective, or nonconforming Work.
	1. Comply with Section 017700 "Closeout Procedures" for repairing or removing and replacing defective Work.


	3.6 CUTTING AND PATCHING
	A. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support: Provide temporary support of Work to be cut.
	D. Protection: Protect in-place construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching in accordance with requirements in Section 011000 "Summary."
	F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.
	G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed proce...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping. Cut holes and slots neatly to minimum size required, and with minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use.
	2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.
	3.  Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling: Comply with requirements in applicable Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.

	H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work. Patch with durable seams that are as invisible as practicable, as judged by Architect. Provide materials and co...
	1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate physical integrity of installation.
	2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
	b. Restore damaged pipe covering to its original condition.

	3. Floors and Walls: Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space. Provide an even surface of uniform finish, color, texture, and appearance. Remove in-plac...
	a. Where patching occurs in a painted surface, prepare substrate and apply primer and intermediate paint coats appropriate for substrate over the patch, and apply final paint coat over entire unbroken surface containing the patch, corner to corner of ...

	4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a weathertight condition and ensures thermal and moisture integrity of building enclosure.

	I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

	3.7 COORDINATION OF OWNER'S PORTION OF THE WORK
	A. Site Access: Provide access to Project site for Owner's construction personnel and Owner's separate contractors.
	1. Provide temporary facilities required for Owner-furnished, Contractor-installed products.
	2. Refer to Section 011000 "Summary" for other requirements for Owner-furnished, Contractor-installed products

	B. Coordination: Coordinate construction and operations of the Work with work performed by Owner's construction personnel and Owner's separate contractors.
	1. Construction Schedule: Inform Owner of Contractor's preferred construction schedule for Owner's portion of the Work. Adjust construction schedule based on a mutually agreeable timetable. Notify Owner if changes to schedule are required due to diffe...


	3.8 PROGRESS CLEANING
	A. Clean Project site and work areas daily, including common areas. Enforce requirements strictly. Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold waste materials more than seven days during normal weather or three days if the temperature is expected to rise above 80 deg F.
	3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark containers appropriately and dispose of legally, according to regulations.
	a. Use containers intended for holding waste materials of type to be stored.

	4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors are working concurrently.

	B. Site: Maintain Project site free of waste materials and debris.
	C. Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work: Keep installed work clean. Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended. If specific cleaning materials are not...
	E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials down sewers or into waterways. Comply with waste disposal requirements in Section 015000 "Temporary Facilities and Controls."
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place. Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period. Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures: Supervise construction operations to ensure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.9 STARTING AND ADJUSTING
	A. Coordinate startup and adjusting of equipment and operating components with requirements in Section 019113 "General Commissioning Requirements."
	B. Start equipment and operating components to confirm proper operation. Remove malfunctioning units, replace with new units, and retest.
	C. Adjust equipment for proper operation. Adjust operating components for proper operation without binding.
	D. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	E. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 "Quality Requirements."

	3.10 PROTECTION AND REPAIR OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Repair Work previously completed and subsequently damaged during construction period. Repair to like-new condition.
	C. Protection of Existing Items: Provide protection and ensure that existing items to remain undisturbed by construction are maintained in condition that existed at commencement of the Work.
	D. Comply with manufacturer's written instructions for temperature and relative humidity.



	017700 - CLOSEOUT PROCEDURES [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for Contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.
	4. Final cleaning.

	B. Related Requirements:
	1. Section 017823 "Operation and Maintenance Data" for additional operation and maintenance manual requirements.
	2. Section 017839 "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.
	3. Section 017900 "Demonstration and Training" for requirements to train the Owner's maintenance personnel to adjust, operate, and maintain products, equipment, and systems.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of cleaning agent.
	B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.

	1.3 CLOSEOUT SUBMITTALS
	A. Certificates of Release: From authorities having jurisdiction.
	B. Certificate of Insurance: For continuing coverage.

	1.4 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction, permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	2. Submit closeout submittals specified in other Division 01 Sections, including Project Record Documents, operation and maintenance manuals, damage or settlement surveys, property surveys, and similar final record information.
	3. Submit closeout submittals specified in individual Sections, including specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Submit maintenance material submittals specified in individual Sections, including tools, spare parts, extra materials, and similar items, and deliver to location designated by Architect . Label with manufacturer's name and model number.
	5. Submit testing, adjusting, and balancing records.
	6. Submit sustainable design submittals not previously submitted.
	7. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.

	C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Advise Owner of pending insurance changeover requirements.
	2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's personnel of changeover in security provisions.
	3. Complete startup and testing of systems and equipment.
	4. Perform preventive maintenance on equipment used prior to Substantial Completion.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems. Submit demonstration and training video recordings specified in Section 017900 "Demonstration and Training."
	6. Advise Owner of changeover in utility services.
	7. Participate with Owner in conducting inspection and walkthrough with local emergency responders.
	8. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	9. Complete final cleaning requirements.
	10. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	D. Inspection: Submit a written request for inspection to determine Substantial Completion a minimum of 10 days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed wit...

	1.5 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion: Before requesting final inspection for determining Final Completion, complete the following:
	1. Submit a final Application for Payment in accordance with Section 012900 "Payment Procedures."
	2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect. Certified copy of the list shall state that each it...
	3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report.

	B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 10 days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed with insp...

	1.6 LIST OF INCOMPLETE ITEMS
	A. Organization of List: Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits of...
	1. Organize list of spaces in sequential order, , listed by room or space number.
	2. Organize items applying to each space by major element, including categories for ceilings, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Architect.
	d. Name of Contractor.
	e. Page number.

	4. Submit list of incomplete items in the following format:
	a. PDF Electronic File: Architect will return annotated file.



	1.7 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal: Submit written warranties on request of Architect for designated portions of the Work where warranties are indicated to commence on dates other than date of Substantial Completion, or when delay in submittal of warranties might l...
	B. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	C. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete warranty and bond submittal package into a single electronic PDF file with bookmarks enabling navigation to each item. Provide bookmarked table of contents at b...
	1. Submit on digital media acceptable to Architect .

	D. Warranties in Paper Form:
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.

	E. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.
	1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, use products that comply with the California Code of Regulations maximum allowable VOC levels.



	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program. Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a designated portion of Project:
	a. Clean Project site of rubbish, waste material, litter, and other foreign substances.
	b. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances. Avoid disturbing natural weathering of exterior surfaces. Restore reflective surfaces to their original cond...
	c. Remove debris and surface dust from limited-access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	d. Clean flooring, removing debris, dirt, and staining; clean according to manufacturer's recommendations.
	e. Vacuum and mop concrete.
	f. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean according to manufacturer's recommendations if visible soil or stains remain.
	g. Clean transparent materials, including mirrors and glass in doors and windows. Remove glazing compounds and other noticeable, vision-obscuring materials. Polish mirrors and glass, taking care not to scratch surfaces.
	h. Remove labels that are not permanent.
	i. Wipe surfaces of mechanical and electrical equipment , elevator equipment, and similar equipment. Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	j. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	k. Replace disposable air filters and clean permanent air filters. Clean exposed surfaces of diffusers, registers, and grills.
	l. Clean ducts, blowers, and coils  if units were operated without filters during construction or that display contamination with particulate matter on inspection.
	1) Clean HVAC system in compliance with NADCA ACR.

	m. Clean luminaires, lamps, globes, and reflectors to function with full efficiency.
	n. Clean strainers.
	o. Leave Project clean and ready for occupancy.



	3.2 REPAIR OF THE WORK
	A. Complete repair and restoration operations required by Section 017300 "Execution" before requesting inspection for determination of Substantial Completion.



	017823 - OPERATION AND MAINTENANCE DATA [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation and maintenance documentation directory manuals.
	2. Emergency manuals.
	3. Systems and equipment operation manuals.
	4. Systems and equipment maintenance manuals.
	5. Product maintenance manuals.


	1.2 CLOSEOUT SUBMITTALS
	A. Format: Submit operation and maintenance manuals in the following format:
	1. Submit on digital media acceptable to Architect . Enable reviewer comments on draft submittals.
	2. Submit 2 paper copies. Architect will return two copies.


	1.3 FORMAT OF OPERATION AND MAINTENANCE MANUALS
	A. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic PDF file for each manual type required.
	1. Electronic Files: Use electronic files prepared by manufacturer where available. Where scanning of paper documents is required, configure scanned file for minimum readable file size.
	2. File Names and Bookmarks: Bookmark individual documents based on file names. Name document files to correspond to system, subsystem, and equipment names used in manual directory and table of contents. Group documents for each system and subsystem i...

	B. Manuals, Paper Copy: Submit manuals in the form of hard-copy, bound and labeled volumes.
	1. Binders: Heavy-duty, three-ring, vinyl-covered, binders, in thickness necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on spine to hold label describing contents and with pockets inside covers to ho...
	2. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual. At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, a...



	1.4 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
	A. Organization of Manuals: Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system. Each manual shall contain the following materi...
	1. Title page.
	2. Table of contents.
	3. Manual contents.

	B. Title Page: Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name and contact information for Contractor.
	6. Name and contact information for Construction Manager.
	7. Name and contact information for Architect.
	8. Name and contact information for Commissioning Authority.
	9. Names and contact information for major consultants to the Architect that designed the systems contained in the manuals.
	10. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents: List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	E. Identification: In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with same designation used in the Contract Documents. If no designation exists, assign a designatio...

	1.5 EMERGENCY MANUALS
	A. Emergency Manual: Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Content: Organize manual into a separate section for each of the following:
	1. Type of emergency.
	2. Emergency instructions.
	3. Emergency procedures.

	C. Type of Emergency: Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component:
	1. Fire.
	2. Gas leak.
	3. Water leak.
	4. Power failure.
	5. Water outage.
	6. System, subsystem, or equipment failure.
	7. Chemical release or spill.

	D. Emergency Instructions: Describe and explain warnings, trouble indications, error messages, and similar codes and signals. Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to maintain...
	E. Emergency Procedures: Include the following, as applicable:
	1. Instructions on stopping.
	2. Shutdown instructions for each type of emergency.
	3. Operating instructions for conditions outside normal operating limits.
	4. Required sequences for electric or electronic systems.
	5. Special operating instructions and procedures.


	1.6 SYSTEMS AND EQUIPMENT OPERATION MANUALS
	A. Systems and Equipment Operation Manual: Assemble a complete set of data indicating operation of each system, subsystem, and piece of equipment not part of a system. Include information required for daily operation and management, operating standard...
	B. Content: In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	1. System, subsystem, and equipment descriptions. Use designations for systems and equipment indicated on Contract Documents.
	2. Performance and design criteria if Contractor has delegated design responsibility.
	3. Operating standards.
	4. Operating procedures.
	5. Operating logs.
	6. Wiring diagrams.
	7. Control diagrams.
	8. Piped system diagrams.
	9. Precautions against improper use.
	10. License requirements including inspection and renewal dates.

	C. Descriptions: Include the following:
	1. Product name and model number. Use designations for products indicated on Contract Documents.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	D. Operating Procedures: Include the following, as applicable:
	1. Startup procedures.
	2. Equipment or system break-in procedures.
	3. Routine and normal operating instructions.
	4. Regulation and control procedures.
	5. Instructions on stopping.
	6. Normal shutdown instructions.
	7. Seasonal and weekend operating instructions.
	8. Required sequences for electric or electronic systems.
	9. Special operating instructions and procedures.

	E. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as installed.
	F. Piped Systems: Diagram piping as installed, and identify color coding where required for identification.

	1.7 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS
	A. Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating maintenance of each system, subsystem, and piece of equipment not part of a system. Include manufacturers' maintenance documentation, preventive maintenance proce...
	B. Content: For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informati...
	C. Manufacturers' Maintenance Documentation: Include the following information for each component part or piece of equipment:
	1. Standard maintenance instructions and bulletins; include only sheets pertinent to product or component installed. Mark each sheet to identify each product or component incorporated into the Work. If data include more than one item in a tabular form...
	a. Prepare supplementary text if manufacturers' standard printed data are not available and where the information is necessary for proper operation and maintenance of equipment or systems.

	2. Drawings, diagrams, and instructions required for maintenance, including disassembly and component removal, replacement, and assembly.
	3. Identification and nomenclature of parts and components.
	4. List of items recommended to be stocked as spare parts.

	D. Maintenance Procedures: Include the following information and items that detail essential maintenance procedures:
	1. Test and inspection instructions.
	2. Troubleshooting guide.
	3. Precautions against improper maintenance.
	4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	5. Aligning, adjusting, and checking instructions.
	6. Demonstration and training video recording, if available.

	E. Maintenance and Service Schedules: Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.

	H. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams. Coordinate these drawings with information contain...

	1.8 PRODUCT MAINTENANCE MANUALS
	A. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	B. Content: Organize manual into a separate section for each product, material, and finish. Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	C. Product Information: Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures: Include manufacturer's written recommendations and the following:
	1. Inspection procedures.
	2. Types of cleaning agents to be used and methods of cleaning.
	3. List of cleaning agents and methods of cleaning detrimental to product.
	4. Schedule for routine cleaning and maintenance.
	5. Repair instructions.

	E. Repair Materials and Sources: Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	017839 - PROJECT RECORD DOCUMENTS [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for Project Record Documents, including the following:
	1. Record Drawings.
	2. Record Product Data.

	B. Related Requirements:
	1. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.


	1.2 CLOSEOUT SUBMITTALS
	A. Record Drawings: Comply with the following:
	1. Number of Copies: Submit one set(s) of marked-up record prints.
	2. Number of Copies: Submit copies of Record Drawings as follows:
	a. Initial Submittal:
	1) Submit one paper-copy set(s) of marked-up record prints.
	2) Submit PDF electronic files of scanned record prints and one set(s) of file prints.
	3) Submit Record Digital Data Files and one set(s) of plots.
	4) Architect will indicate whether general scope of changes, additional information recorded, and quality of drafting are acceptable.

	b. Final Submittal:
	1) Submit 2 paper-copy set(s) of marked-up record prints.
	2) Submit PDF electronic files of scanned Record Prints and 2 set(s) of file prints.
	3) Print each drawing, whether or not changes and additional information were recorded.

	c. Final Submittal:
	1) Submit one paper-copy set(s) of marked-up record prints.
	2) Submit Record Digital Data Files and 2 set(s) of Record Digital Data File plots.
	3) Plot each drawing file, whether or not changes and additional information were recorded.




	1.3 RECORD DRAWINGS
	A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop Drawings, incorporating new and revised drawings as modifications are issued.
	1. Preparation: Mark record prints to show the actual installation, where installation varies from that shown originally. Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar entit...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Accurately record information in an acceptable drawing technique.
	c. Record data as soon as possible after obtaining it.
	d. Record and check the markup before enclosing concealed installations.
	e. Cross-reference record prints to corresponding photographic documentation.

	2. Content: Types of items requiring marking include, but are not limited to, the following:
	a. Dimensional changes to Drawings.
	b. Revisions to details shown on Drawings.
	c. Depths of foundations.
	d. Locations and depths of underground utilities.
	e. Revisions to routing of piping and conduits.
	f. Revisions to electrical circuitry.
	g. Actual equipment locations.
	h. Duct size and routing.
	i. Locations of concealed internal utilities.
	j. Changes made by Change Order or Construction Work Change Directive.
	k. Changes made following Architect's written orders.
	l. Details not on the original Contract Drawings.
	m. Field records for variable and concealed conditions.
	n. Record information on the Work that is shown only schematically.

	3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use personnel proficient at recording graphic information in production of marked-up record prints.
	4. Mark record prints with erasable, red-colored pencil. Use other colors to distinguish between changes for different categories of the Work at same location.
	5. Mark important additional information that was either shown schematically or omitted from original Drawings.
	6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial Completion, review marked-up record prints with Architect. When authorized, prepare a full set of corrected digital data files of the Contract Drawings, as foll...
	1. Format: Annotated PDF electronic file  with comment function enabled.
	2. Incorporate changes and additional information previously marked on record prints. Delete, redraw, and add details and notations where applicable.
	3. Refer instances of uncertainty to Architect  through Construction Manager for resolution.
	4. Architect will furnish Contractor with one set of digital data files of the Contract Drawings for use in recording information.

	C. Format: Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints: Organize record prints into manageable sets. Bind each set with durable paper cover sheets. Include identification on cover sheets.
	2. Format: Annotated PDF electronic file  with comment function enabled.
	3. Record Digital Data Files: Organize digital data information into separate electronic files that correspond to each sheet of the Contract Drawings. Name each file with the sheet identification. Include identification in each digital data file.
	4. Identification: As follows:
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of Architect  and Construction Manager.
	e. Name of Contractor.



	1.4 RECORD PRODUCT DATA
	A. Recording: Maintain one copy of each submittal during the construction period for Project Record Document purposes. Post changes and revisions to Project Record Documents as they occur; do not wait until end of Project.
	B. Preparation: Mark Product Data to indicate the actual product installation where installation varies substantially from that indicated in Product Data submittal.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Include significant changes in the product delivered to Project site and changes in manufacturer's written instructions for installation.
	3. Note related Change Orders , Record Specifications, and Record Drawings where applicable.

	C. Format: Submit Record Product Data as annotated PDF electronic file paper copy .
	1. Include Record Product Data directory organized by Specification Section number and title, electronically linked to each item of Record Product Data.


	1.5 MAINTENANCE OF RECORD DOCUMENTS
	A. Maintenance of Record Documents: Store Record Documents in the field office apart from the Contract Documents used for construction. Do not use Project Record Documents for construction purposes. Maintain Record Documents in good order and in a cle...


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	017900 - DEMONSTRATION AND TRAINING [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Instruction in operation and maintenance of systems, subsystems, and equipment.


	1.2 QUALITY ASSURANCE
	A. Facilitator Qualifications: A firm or individual experienced in training or educating maintenance personnel in a training program similar in content and extent to that indicated for this Project, and whose work has resulted in training or education...

	1.3 COORDINATION
	A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to minimize disrupting Owner's operations and to ensure availability of Owner's personnel.
	B. Coordinate instructors, including providing notification of dates, times, length of instruction time, and course content.
	C. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals. Do not submit instruction program until operation and maintenance data have been reviewed and approved by Architect.

	1.4 INSTRUCTION PROGRAM
	A. Program Structure: Develop an instruction program that includes individual training modules for each system and for equipment not part of a system, as required by individual Specification Sections.
	B. Training Modules: Develop a learning objective and teaching outline for each module. Include a description of specific skills and knowledge that participant is expected to master. For each module, include instruction for the following as applicable...
	1. Basis of System Design, Operational Requirements, and Criteria: Include the following:
	a. System, subsystem, and equipment descriptions.
	b. Performance and design criteria if Contractor is delegated design responsibility.
	c. Operating standards.
	d. Regulatory requirements.
	e. Equipment function.
	f. Operating characteristics.
	g. Limiting conditions.
	h. Performance curves.

	2. Documentation: Review the following items in detail:
	a. Emergency manuals.
	b. Systems and equipment operation manuals.
	c. Systems and equipment maintenance manuals.
	d. Product maintenance manuals.
	e. Project Record Documents.
	f. Identification systems.
	g. Warranties and bonds.
	h. Maintenance service agreements and similar continuing commitments.

	3. Emergencies: Include the following, as applicable:
	a. Instructions on meaning of warnings, trouble indications, and error messages.
	b. Instructions on stopping.
	c. Shutdown instructions for each type of emergency.
	d. Operating instructions for conditions outside of normal operating limits.
	e. Sequences for electric or electronic systems.
	f. Special operating instructions and procedures.

	4. Operations: Include the following, as applicable:
	a. Startup procedures.
	b. Equipment or system break-in procedures.
	c. Routine and normal operating instructions.
	d. Regulation and control procedures.
	e. Control sequences.
	f. Safety procedures.
	g. Instructions on stopping.
	h. Normal shutdown instructions.
	i. Operating procedures for emergencies.
	j. Operating procedures for system, subsystem, or equipment failure.
	k. Seasonal and weekend operating instructions.
	l. Required sequences for electric or electronic systems.
	m. Special operating instructions and procedures.

	5. Adjustments: Include the following:
	a. Alignments.
	b. Checking adjustments.
	c. Noise and vibration adjustments.
	d. Economy and efficiency adjustments.

	6. Troubleshooting: Include the following:
	a. Diagnostic instructions.
	b. Test and inspection procedures.

	7. Maintenance: Include the following:
	a. Inspection procedures.
	b. Types of cleaning agents to be used and methods of cleaning.
	c. List of cleaning agents and methods of cleaning detrimental to product.
	d. Procedures for routine cleaning.
	e. Procedures for preventive maintenance.
	f. Procedures for routine maintenance.
	g. Instruction on use of special tools.

	8. Repairs: Include the following:
	a. Diagnosis instructions.
	b. Repair instructions.
	c. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	d. Instructions for identifying parts and components.
	e. Review of spare parts needed for operation and maintenance.



	1.5 PREPARATION
	A. Assemble educational materials necessary for instruction, including documentation and training module. Assemble training modules into a training manual organized in coordination with requirements in Section 017823 "Operation and Maintenance Data."
	B. Set up instructional equipment at instruction location.

	1.6 INSTRUCTION
	A. Facilitator: Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	C. Scheduling: Provide instruction at mutually agreed-on times. For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner , through Architect, with at least seven days' advance notice.

	D. Training Location and Reference Material: Conduct training on-site in the completed and fully operational facility using the actual equipment in-place. Conduct training using final operation and maintenance data submittals.
	E. Cleanup: Collect used and leftover educational materials and give to Owner. Remove instructional equipment. Restore systems and equipment to condition existing before initial training use.


	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION

	024119 - SELECTIVE DEMOLITION [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Demolition and removal of selected site elements.
	3. Salvage of existing items to be reused or recycled.


	1.2 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.3 PREINSTALLATION MEETINGS
	A. Predemolition Conference: Conduct conference at Project site .

	1.4 CLOSEOUT SUBMITTALS
	1.5 QUALITY ASSURANCE
	1.6 FIELD CONDITIONS
	A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	1. Before selective demolition, Owner will remove the following items:
	a.  na .


	B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	C. Hazardous Materials: There is some remaining asbestos at the existing boiler, and there is lead in some paint, see asbestos and lead paint survey.
	1. Hazardous materials will be removed by asbestos abatement contractor.
	2. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.

	D. Storage or sale of removed items or materials on-site is not permitted.
	E. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.

	F. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Inventory and record the condition of items to be removed and salvaged.

	3.2 PREPARATION
	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Arrange to shut off utilities with utility companies.
	2. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.
	3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated on Drawings to be removed.
	a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Equipment to Be Removed: Disconnect and cap services and remove equipment.
	c. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.



	3.4 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, and to prevent unexpected or uncontro...
	C. Remove temporary barricades and protections where hazards no longer exist.

	3.5 SELECTIVE DEMOLITION
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	3. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	4. Maintain fire watch during and for at least 3 hours after flame-cutting operations.
	5. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	6. Dispose of demolished items and materials promptly.  Comply with requirements in Section 017419 "Construction Waste Management and Disposal."

	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Store items in a secure area until delivery to Owner.
	3. Transport items to Owner's storage area on-site designated by Owner .
	4. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition  and ...

	3.6 CLEANING
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	4. Comply with requirements specified in Section 017419 "Construction Waste Management and Disposal."

	B. Burning: Do not burn demolished materials.
	C. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	033000 - CAST-IN-PLACE CONCRETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Footings.
	2. Foundation walls.
	3. Slabs-on-grade.
	4. Suspended slabs.
	5. Concrete toppings.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.

	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical con...

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Welding certificates.
	C. Material Certificates:  For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Waterstops.
	6. Curing compounds.
	7. Floor and slab treatments.
	8. Bonding agents.
	9. Adhesives.
	10. Joint-filler strips.
	11. Repair materials.

	D. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Aggregates.  Include service record data indicating absence of deleterious expansion of concrete due to alkali aggregate reactivity.

	E. Floor surface flatness and levelness measurements indicating compliance with specified tolerances.
	F. Field quality-control reports.
	G. Minutes of preinstallation conference.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94 requirements for production facilities and equipment.
	B. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4, "Structural Welding Code - Reinforcing Steel."
	D. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

	E. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.
	B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.


	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Metal or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. High-density overlay, Class 1 or better.
	b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed.
	c. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.


	B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  Provide lumber dressed on at least two edges and one side for tight fit.
	C. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced plastic, paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not exceeding specified formwork surface class.  Provide units wi...
	D. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	E. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	F. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	G. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed concrete surface.
	2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in concrete surface.
	3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or waterproofing.


	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615, Grade 60, deformed.
	B. Plain-Steel Wire:  ASTM A 82, as drawn.
	C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn steel wire into flat sheets.

	2.3 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars:  ASTM A 615, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	2.4 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I/II. Supplement with the following:
	a. Fly Ash:  ASTM C 618, Class F.


	B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide aggregates from a single source with documented service record data of at least 10 years' satisfactory service in similar applications and service condition...
	1. Maximum Coarse-Aggregate Size:  As indicated in design mixes.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  ASTM C 94 and potable.

	2.5 ADMIXTURES
	A. Air-Entraining Admixture:  ASTM C 260.
	B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494, Type A.
	2. Retarding Admixture:  ASTM C 494, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017, Type II.

	C. Set-Accelerating Corrosion-Inhibiting Admixture:  Commercially formulated, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in concrete and c...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Euclid Chemical Company (The), an RPM company; EUCON CIA.
	b. Grace Construction Products, W. R. Grace & Co.; DCI.
	c. Sika Corporation; Sika CNI.



	2.6 WATERSTOPS
	A. Flexible PVC Waterstops:  CE CRD-C 572, for embedding in concrete to prevent passage of fluids through joints.  Factory fabricate corners, intersections, and directional changes.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. BoMetals, Inc.
	b. Greenstreak.
	c. Vinylex Corp.

	2. Profile:  Ribbed with center bulb.
	3. Dimensions: As applicable to location; nontapered.

	B. Self-Expanding Butyl Strip Waterstops:  Manufactured rectangular or trapezoidal strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 3/4 by 1 inch.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Concrete Sealants Inc.; Conseal CS-231.
	b. Greenstreak; Swellstop.
	c. Henry Company, Sealants Division; Hydro-Flex.
	d. JP Specialties, Inc.; Earth Shield Type 20.


	C. Self-Expanding Rubber Strip Waterstops:  Manufactured rectangular or trapezoidal strip, bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive bonding to concrete, 3/8 by 3/4 inch.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Adeka Ultra Seal/OCM, Inc.; Adeka Ultra Seal.
	b. Greenstreak; Hydrotite.
	c. Vinylex Corp.; Swellseal.



	2.7 LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment:  Clear, chemically reactive, waterborne solution of inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, and densifies concrete surfaces.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. ChemMasters; Chemisil Plus.
	b. ChemTec Int'l; ChemTec One.
	c. Conspec by Dayton Superior; Intraseal.
	d. Edoco by Dayton Superior; Titan Hard.
	e. Euclid Chemical Company (The), an RPM company; Euco Diamond Hard.
	f. Meadows, W. R., Inc.; LIQUI-HARD.
	g. Symons by Dayton Superior; Buff Hard.



	2.8 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. ChemMasters; SprayFilm.
	b. Conspec by Dayton Superior; Aquafilm.
	c. Edoco by Dayton Superior; BurkeFilm.
	d. Euclid Chemical Company (The), an RPM company; Eucobar.
	e. L&M Construction Chemicals, Inc.; E-CON.
	f. Meadows, W. R., Inc.; EVAPRE.
	g. Sika Corporation; SikaFilm.
	h. Symons by Dayton Superior; Finishing Aid.


	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water:  Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 18 to 25 percent solids, nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor covering.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Construction Chemicals - Building Systems; Kure-N-Seal W.
	b. ChemMasters; Safe-Cure Clear.
	c. Conspec by Dayton Superior; High Seal.
	d. Euclid Chemical Company (The), an RPM company; Diamond Clear VOX; Clearseal WB STD.
	e. L&M Construction Chemicals, Inc.; Dress & Seal WB.
	f. Meadows, W. R., Inc.; Vocomp-20.
	g. Symons by Dayton Superior; Cure & Seal 18 Percent E.


	F. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, Class A.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Construction Chemicals - Building Systems; Kure-N-Seal 25 LV.
	b. ChemMasters; Spray-Cure & Seal Plus.
	c. Conspec by Dayton Superior; Sealcure 1315.
	d. Edoco by Dayton Superior; Cureseal 1315.
	e. Euclid Chemical Company (The), an RPM company; Super Diamond Clear; LusterSeal 300.
	f. L&M Construction Chemicals, Inc.; Lumiseal Plus.
	g. Meadows, W. R., Inc.; CS-309/30.



	2.9 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	C. Reglets:  Fabricate reglets of not less than 0.022-inch- thick, galvanized-steel sheet.  Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris.
	D. Dovetail Anchor Slots:  Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris.

	2.10 REPAIR MATERIALS
	A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by underlayment manufacturer.
	4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according to ASTM C 109.

	B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to ASTM C 109.


	2.11 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials:    Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash:  25 percent.

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by weight of cement.
	D. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.
	4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.


	2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Footings and Non-Retaining Walls:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  SEE PROJECT NOTES
	2. Maximum Water-Cementitious Materials Ratio by Weight:  0.50.
	3. Minimum Cementitious Materials Content: 475 lb/cu. yd.
	4. Maximum Nominal Aggregate Size: 1 inch.
	5. Maximum Slump Limit:  3-1/2 inches, plus 1 inch.
	6. Air Content:  4 to 6 percent.

	B. Slabs-on-Grade (Interior):  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  SEE PROJECT NOTES
	3. Minimum Cementitious Materials Content:  540 lb/cu. yd.
	4. Maximum Nominal Aggregate Size: 1 inch.
	5. Maximum Slump Limit:  3-1/2 inches, plus 1 inch.

	C. Foundation and Retaining Walls:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  SEE PROJECT NOTES
	2. Maximum Water-Cementitious Materials Ratio by Weight:  0.45.
	3. Minimum Cementitious Materials Content: 590 lb./cu.yd.
	4. Maximum Nominal Aggregate Size: 1-1/2 inches.
	5. Maximum Slump Limit:  3-1/2 inches, plus 1 inch.
	6. Air Content: 4 to 6 percent.


	2.13 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.14 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 1/8 inch for smooth-formed finished surfaces.
	2. Class C, 1/2 inch for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 v...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete mortar.  Locate temporary openings in...
	H. Chamfer exterior corners and edges of permanently exposed concrete.
	I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.  Determine sizes and locations from trades providing such items.
	J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.
	3. Install dovetail anchor slots in concrete structures as indicated.


	3.3 REMOVING AND REUSING FORMS
	A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete.  Concrete has to b...
	1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports weight of concrete in place until concrete has achieved at least 70 percent of its 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

	B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new form-release agent.
	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces unless approved by Architect.

	3.4 SHORES AND RESHORES
	A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and reshoring.
	1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

	B. In multistory construction, extend shoring or reshoring over a sufficient number of stories to distribute loads in such a manner that no floor or member will be excessively loaded or will induce tensile stress in concrete members without sufficient...
	C. Plan sequence of removal of shores and reshore to avoid damage to concrete.  Locate and provide adequate reshoring to support construction without excessive stress or deflection.

	3.5 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture underslab waterproofing.  Repair damage and reseal underslab waterproofing before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	1. Weld reinforcing bars according to AWS D1.4, where indicated.

	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...

	3.6 JOINTS
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement.  Continue reinforcement across construction joints unless otherwise indicated.  Do not continue reinforcement through sides of strip placements of floors and slabs.
	2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete.
	3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset joints in girders a minimum distance of twice the beam width from a beam-girder intersection.
	4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top of footings or floor slabs.
	5. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, near corners, and in concealed locations where possible.
	6. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth Insert depth of concrete thickness as follows:
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover tool marks on concrete ...
	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before concrete...

	D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished concrete surface where joint sealants, specified in Section 07 9200 "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is required, lace or clip sections together.

	E. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

	3.7 WATERSTOPS
	A. Flexible Waterstops:  Install in construction joints and at other joints indicated to form a continuous diaphragm.  Install in longest lengths practicable.  Support and protect exposed waterstops during progress of the Work.  Field fabricate joints...
	B. Self-Expanding Strip Waterstops:  Install in construction joints and at other locations indicated, according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and firmly pressing into place.  Install in longest lengt...

	3.8 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items and underslab waterproofing is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding layer.  Do not insert vibrators into lower layer...

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface.  Do not further disturb slab surfaces before starting finishing operations.

	F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	G. Hot-Weather Placement:  Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water.  Using liquid nitrogen to co...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.9 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  Remove fins and other projections that exceed specifi...
	1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be covered with a coating or covering material applied directly to concrete.

	C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where indicated:
	1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete surfaces and rub with carborundum brick or another abrasive until producing a uniform color and texture.  Do not apply cement grout other than that created by the ru...
	2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-half parts fine sand with a 1:1 mixture of bonding admixture and water....
	3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part portland cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white portland cement in amounts determined by trial patches so color of d...

	D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.10 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch in one direction.
	1. Apply scratch finish to surfaces to receive concrete floor toppings or to receive mortar setting beds for bonded cementitious floor finishes.

	C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat float passes and restraightening until surface ...
	1. Apply float finish to surfaces to receive trowel finish or to be covered with fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

	D. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.  Gr...
	1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system.
	2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a randomly trafficked floor surface:
	3. Finish and measure surface so gap at any point between concrete surface and an unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed anywhere on the surface does not exceed 1/4 inch.

	E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces where ceramic or quarry tile is to be installed by either thickset or thin-set method.  While concrete is still plastic, slightly scarify surface with a fine broom.
	1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

	F. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish with Architect before application.


	3.11 MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in place unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-place construction.  Provide other miscellaneous c...
	B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.
	C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, complying with diagrams or templates from manufacturer furnishing machin...

	3.12 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written i...
	C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening forms.  If removing forms before end of curing period, con...
	D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
	c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies will not interfere with bonding of floor covering used on Project.

	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...
	a. Removal:  After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer unless manufacturer certifies curing compound will not interfere with bonding of floor coveri...

	4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...


	3.13 LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor treatment according to manufacturer's written instructions.
	1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete surface repairs.
	2. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat brooming or scrubbing.  Rinse with water; remove excess material until surface is dry.  Apply a second coat in a similar manner if surface is rough...


	3.14 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of cuts perpendicular to concrete surface.  Clean, dampen with water, and b...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at inconspicuous locations to verify mixture and color mat...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces sloped to drain for trueness of slope and smoothness; u...
	1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardles...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface...
	5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations.  Prepare, mix, and apply repair topping and primer according to m...
	6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch clea...
	7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and apply bonding agen...

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.15 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:
	1. Steel reinforcement placement.
	2. Steel reinforcement welding.
	3. Headed bolts and studs.
	4. Verification of use of required design mixture.
	5. Concrete placement, including conveying and depositing.
	6. Curing procedures and maintenance of curing temperature.
	7. Verification of concrete strength before removal of shores and forms from beams and slabs.

	C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or fraction thereof.
	2. Slump:  ASTM C 143; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete;one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F and below and when 80 deg F and above, and one test for each composite sample.
	5. Compressive-Strength Tests:  ASTM C 39; test one set of two laboratory-cured specimens at 7 days and one set of two specimens at 28 days.
	a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 days.
	b. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	6. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	7. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive st...
	8. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name ...
	9. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	10. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.  Testing and...
	11. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	12. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	D. Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of finishing.

	3.16 PROTECTION OF LIQUID FLOOR TREATMENTS
	A. Protect liquid floor treatment from damage and wear during the remainder of construction period.  Use protective methods and materials, including temporary covering, recommended in writing by liquid floor treatments installer.



	040310 - HISTORIC MASONRY CLEANING [PM - FL]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes historic treatment work consisting of cleaning historic clay brick terra cotta and stone masonry surfaces.
	B. Related Requirements:
	1. Section 013591 "Historic Treatment Procedures" for general historic treatment requirements.


	1.2 ALLOWANCES
	A. Allowances for cleaning historic masonry are specified in Section 012100 "Allowances."
	1. Perform historic masonry cleaning work under quantity allowances and only as authorized. Authorized work includes  work required by Drawings and the Specifications and work as directed in writing by Architect.
	2. Notify Architect weekly of extent of work performed that is attributable to quantity allowances.
	3. Perform work that exceeds quantity allowances only as authorized by Change Orders.

	B. Cleaning brickwork terra cotta and stone , including preliminary and final cleaning, is part of masonry cleaning allowance.

	1.3 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."
	1. Unit prices apply to authorized work covered by quantity allowances .
	2. Unit prices apply to additions to and deletions from Work as authorized by Change Orders.


	1.4 DEFINITIONS
	A. Very Low-Pressure Spray: Less than 100 psi.
	B. Low-Pressure Spray: 100 to 400 psi; 4 to 6 gpm.
	C. Medium-Pressure Spray: 400 to 800 psi; 4 to 6 gpm.
	D. High-Pressure Spray: 800 to 1200 psi; 4 to 6 gpm.

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site .
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry historic treatment and cleaning.
	2. Review methods and procedures related to cleaning historic masonry, including, but not limited to, the following:
	a. Historic treatment specialist's personnel, equipment, and facilities needed to make progress and avoid delays.
	b. Materials, material application, and sequencing.
	c. Quality-control program.
	d. Fire-protection plan.
	e. Cleaning program.
	f. Coordination with building occupants.



	1.6 SEQUENCING AND SCHEDULING
	A. Work Sequence: Perform historic masonry cleaning work in the following sequence:
	1. Remove plant growth.
	2. Inspect masonry for open mortar joints. Where repairs are required, delay further cleaning work until after repairs are completed, cured, and dried to prevent intrusion of water and other cleaning materials into the wall.
	3. Remove paint.
	4. Clean masonry.
	5. Where water repellents or graffiti-resistant coatings are to be used on or near masonry work, delay application of these chemicals until after cleaning.

	B. As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in masonry units in accordance with historic masonry repair Sections. Patch holes in mortar joints in accordance with historic masonry repointing Sections.

	1.7 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include material descriptions and application instructions.
	2. Include test data substantiating that products comply with requirements.


	1.8 INFORMATIONAL SUBMITTALS
	A. Qualification Statements: For historic treatment specialists .
	B. Quality-control program.
	C. Cleaning program.

	1.9 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications: A qualified historic masonry cleaning specialist. Experience cleaning new masonry work is insufficient experience for historic treatment work.
	B. Paint-Remover Manufacturer Qualifications: A firm regularly engaged in producing masonry paint removers that have been used for similar applications with successful results, and with factory-authorized service representatives who are available for ...
	C. Chemical-Cleaner Manufacturer Qualifications: A firm regularly engaged in producing masonry cleaners that have been used for similar applications with successful results, and with factory-authorized service representatives who are available for con...
	D. Quality-Control Program: Prepare a written quality-control program for this Project to systematically demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging masonry. Include provisions for super...
	E. Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail, including materials, methods, sequence, and equipment to be used; protection of surrounding materials; and control of runoff during operations.
	1. If materials and methods other than those indicated are proposed for any phase of cleaning work, add to the quality-control program a written description of such materials and methods, including evidence of successful use on comparable projects, an...

	F. Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Clean an area approximately 25 sq. ft. for each type of masonry and surface condition.
	a. Test cleaners and methods on samples of adjacent materials for possible adverse reactions. Do not test cleaners and methods known to have deleterious effect.
	b. Allow a waiting period of no fewer than seven days after completion of sample cleaning to permit a study of sample panels for negative reactions.

	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Owner specifically approves such deviations by Change Order.


	1.10 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit masonry cleaning work to be performed in accordance with product manufacturers' written instructions and specified requirements.
	B. Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to remain so for at least seven days after completion of cleaning.


	PART 2 -  PRODUCTS
	2.1 PAINT REMOVERS
	A. Alkaline Paste Paint Remover: Manufacturer's standard alkaline paste or gel formulation for removing paint from masonry; containing no methylene chloride.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral Stone Products, Inc.; Light Duty Paint Remover or comparable product by one of the following:
	a. Diedrich Technologies, Inc.; a Hohmann & Barnard company.
	b. PROSOCO, Inc.
	c. .



	2.2 CLEANING MATERIALS
	A. Water: Potable.
	B. Hot Water: Water heated to a temperature of 140 to 160 deg F.
	C. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that contains detergents with chelating agents and is specifically formulated for cleaning masonry surfaces.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral Stone Products, Inc.; Light Duty Cleaner or comparable product by one of the following:
	a. Price Research, Ltd.
	b. PROSOCO, Inc.


	D. Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for removing mold, mildew, and other organic soiling from ordinary building materials, including polished stone, brick, aluminum, plastics, and wood.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral Stone Products, Inc.; Bio-Cleaner or comparable product by one of the following:
	a. American Building Restoration Products, Inc.
	b. Price Research, Ltd.


	E. Mild-Acid Cleaner: Manufacturer's standard mild-acid cleaner based on phosphoric, oxalic, or citric acid; but not containing muriatic (hydrochloric), hydrofluoric, or sulfuric acid; or ammonium bifluoride or chlorine bleaches.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral Stone Products, Inc.; Heavy Duty Cleaner or comparable product by one of the following:
	a. American Building Restoration Products, Inc.
	b. Diedrich Technologies, Inc.; a Hohmann & Barnard company.


	F. Acidic Cleaner: Manufacturer's standard acidic masonry cleaner composed of hydrofluoric acid or ammonium bifluoride blended with other acids, detergents, wetting agents, and inhibitors.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Building Restoration Products, Inc.
	b. Diedrich Technologies, Inc.; a Hohmann & Barnard company.
	c. Dumond Chemicals, Inc.
	d. EaCo Chem, Inc.
	e. Hydroclean; Hydrochemical Techniques, Inc.
	f. Price Research, Ltd.
	g. PROSOCO, Inc.


	G. One-Part Limestone Acidic Cleaner: Manufacturer's standard one-part acidic formulation for cleaning limestone.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral Stone Products, Inc.; Light Duty Cleaner or comparable product by one of the following:
	a. American Building Restoration Products, Inc.
	b. PROSOCO, Inc.



	2.3 ACCESSORY MATERIALS
	A. Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable masking material for protecting glass, metal, glazed masonry, and polished stone surfaces from damaging effects of acidic and alkaline masonry cleaners.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Building Restoration Products, Inc.
	b. Price Research, Ltd.
	c. PROSOCO, Inc.


	B. Other Products: Select materials and methods of use based on the following, subject to approval of a mockup:
	1. Previous effectiveness in performing the work involved.
	2. Minimal possibility of damaging exposed surfaces.
	3. Consistency of each application.
	4. Uniformity of the resulting overall appearance.
	5. Do not use products or tools that could do the following:
	a. Remove, alter, or harm the present condition or future preservation of existing surfaces, including surrounding surfaces not in contract.
	b. Leave residue on surfaces.



	2.4 CHEMICAL-CLEANING SOLUTIONS
	A. Dilute chemical cleaners with water to produce solutions not exceeding concentration recommended in writing by chemical-cleaner manufacturer.
	B. Acidic Cleaner Solution for Brick : Dilute acidic cleaner with water to produce hydrofluoric acid content of 3 percent or less, but not greater than that recommended in writing by chemical-cleaner manufacturer.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral Stone Products, Inc.; Light Duty Cleaner or comparable product by one of the following:
	a. Price Research, Ltd.
	b. PROSOCO, Inc.

	2. Stones: Use only on unpolished granite, unpolished dolomite marble, and siliceous sandstone.

	C. Acidic Cleaner Solution for Glazed Terra Cotta : Dilute acidic cleaner with water to concentration demonstrated by testing that does not etch or otherwise damage terra cotta surface, but not greater than that recommended in writing by chemical-clea...
	1. Basis-of-Design Product: Subject to compliance with requirements, provide Cathedral Stone Products, Inc.; Heavy Duty Cleaner or comparable product by one of the following:
	a. American Building Restoration Products, Inc.
	b. Diedrich Technologies, Inc.; a Hohmann & Barnard company.

	2. Stones: Use only on polished granite and polished dolomite marble.



	PART 3 -  EXECUTION
	3.1 HISTORIC TREATMENT SPECIALIST
	3.2 PROTECTION
	A. Remove  gutters and downspouts and associated hardware adjacent to immediate work area and store during masonry cleaning. Reinstall when masonry cleaning is complete.
	1. Provide temporary rain drainage during work to direct water away from building.


	3.3 CLEANING MASONRY, GENERAL
	A. Have cleaning work performed only by qualified historic treatment specialist.
	B. Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed from 20 ft. away by Architect.
	C. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other. Ensure that dirty residues and rinse water do not wash over dry, cleaned surfaces.
	D. Use only those cleaning methods indicated for each masonry material and location.
	1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.
	2. Spray Equipment: Use spray equipment that provides controlled application at volume and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that cleaning methods do not damage masonry.
	a. Equip units with pressure gauges.
	b. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for chemical cleaner indicated, equipped with nozzle having a cone-shaped spray.
	c. For water-spray application, use fan-shaped spray that disperses water at an angle of 25 to 50 degrees.
	d. For high-pressure water-spray application, use fan-shaped spray that disperses water at an angle of at least 40 degrees.
	e. For heated water-spray application, use equipment capable of maintaining temperature between 140 and 160 deg F at flow rates indicated.
	f. For steam application, use steam generator capable of delivering live steam at nozzle.


	E. Perform each cleaning method in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices, and that produces an even effect without streaking or damaging masonry surfaces. Keep wall wet below area being...
	F. Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas that are noticeably different when viewed in accordance with "Cleaning Appearance Standard" Paragraph, so that cleaned surfaces blend smoothly into surro...
	G. Chemical-Cleaner Application Methods: Apply chemical cleaners to masonry surfaces in accordance with chemical-cleaner manufacturer's written instructions; use brush  or spray application.  Do not spray apply at pressures exceeding 50 psi . Do not a...
	H. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at each stage or scaffold setting. Periodically during each rinse, test pH of rinse water running off of cleaned area to determine that chemical cleaner i...
	1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 6.7 and 7.5.

	I. After cleaning is complete, remove protection no longer required. Remove tape and adhesive marks.

	3.4 PRELIMINARY CLEANING
	A. Removing Plant Growth: Completely remove visible plant, moss, and shrub growth from masonry surfaces. Carefully remove plants, creepers, and vegetation by cutting at roots and allowing remaining growth to dry as long as possible before removal. Rem...
	B. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that are resistant to planned cleaning methods. Extraneous substances include paint, caulking, asphalt, and tar.
	1. Carefully remove heavy accumulations of rigid materials from masonry surface with sharp chisel. Do not scratch or chip masonry surface.
	2. Remove paint with alkaline paint remover.
	a. Comply with requirements in "Paint Removal" Article.
	b. Repeat application up to two times if needed.

	3. Remove caulking by cutting out. Remove residue with suitable solvent or paint remover. Test in inconspicuous area.
	4. Remove asphalt and tar by scraping away excess. Remove residue with suitable solvent or paint remover. Test in inconspicuous area.


	3.5 PAINT REMOVAL
	A. Paint-Remover Application, General: Apply paint removers in accordance with paint-remover manufacturer's written instructions. Do not allow paint removers to remain on surface for periods longer than those indicated or recommended in writing by man...
	B. Paint Removal with Alkaline Paste Paint Remover:
	1. Remove loose and peeling paint using low-pressure water spray, scrapers, stiff brushes, or a combination of these. Let surface dry thoroughly.
	2. Apply paint remover to dry, painted surface with brushes.
	3. Allow paint remover to remain on surface for period recommended in writing by manufacturer or as determined by preconstruction testing.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue. Choice of water temperature depends on weather conditions.
	5. Repeat process if necessary to remove all paint.
	6. Apply acidic cleaner or manufacturer's recommended afterwash to surface, while surface is still wet, using low-pressure spray equipment or soft-fiber brush. Let cleaner or afterwash remain on surface as a neutralizing agent for period recommended i...
	7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

	C. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
	1. Remove loose and peeling paint using low-pressure water spray, scrapers, stiff brushes, or a combination of these. Let surface dry thoroughly.
	2. Apply paint remover to dry, painted surface with trowel, spatula, or as recommended in writing by manufacturer.
	3. Apply cover in accordance with manufacturer's written instructions.
	4. Allow paint remover to remain on surface for period recommended in writing by manufacturer or as determined by preconstruction testing.
	5. Scrape off paint and remover.
	6. Rinse with cold or hot water applied by low-pressure spray to remove chemicals and paint residue.
	7. Apply acidic cleaner or manufacturer's recommended afterwash to surface, while surface is still wet, using low-pressure spray equipment or soft-fiber brush. Let cleaner or afterwash remain on surface as a neutralizing agent for period recommended i...
	8. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	9. For spots of remaining paint, apply alkaline paste paint remover in accordance with "Paint Removal with Alkaline Paste Paint Remover" Paragraph.


	3.6 CLEANING BRICKWORK
	A. Cold-Water Wash: Use cold water applied by low-pressure spray.
	B. Hot-Water Wash: Use hot water applied by low-pressure spray.
	C. Mold, Mildew, and Algae Removal:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply mold, mildew, and algae remover by brush or low-pressure spray.
	3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged and can be removed by rinsing. Use small brushes for mortar joints and crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequat...
	4. Rinse with cold water applied by low -pressure spray to remove mold, mildew, and algae remover and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	D. Nonacidic Gel Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner and dwell time is uniform throughout area being cleaned.
	3. Let cleaner remain on surface for period established by mockup.
	4. Remove bulk of gel cleaner.
	5. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	6. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	E. Nonacidic Liquid Chemical Cleaning:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Apply cleaner to surface in one or two applications by brush or low-pressure spray.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	F. Mild-Acid Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply cleaner to surface in one or two applications by brush or low-pressure spray.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	G. Acidic Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply cleaner to surface in one or two applications by brush or low-pressure spray.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. Rinse until all foaming, if any, stops and suds disappear.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.


	3.7 CLEANING BROWNSTONE TERRA COTTA
	A. Cold-Water Wash: Use cold water applied by low-pressure spray.
	B. Hot-Water Wash: Use hot water applied by low -pressure spray.
	C. Mold, Mildew, and Algae Removal:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply mold, mildew, and algae remover by brush or low-pressure spray.
	3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged and can be removed by rinsing. Use small brushes for mortar joints and crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequat...
	4. Rinse with cold water applied by low -pressure spray to remove mold, mildew, and algae remover and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	D. Nonacidic Gel Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner and dwell time is uniform throughout area being cleaned.
	3. Let cleaner remain on surface for period established by mockup.
	4. Remove bulk of gel cleaner.
	5. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	6. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	E. Nonacidic Liquid Chemical Cleaning:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Apply cleaner to surface in one or two applications by brush or low-pressure spray.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	F. Mild-Acid Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply cleaner to masonry in one or two applications by brush or low-pressure spray.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	G. Acidic Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply cleaner to surface in one or two applications by brush or low-pressure spray.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. Rinse until all foaming, if any, stops and suds disappear.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.


	3.8 CLEANING GLAZED TERRA COTTA
	A. Hot-Water Wash: Use hot water applied by low-pressure spray.
	B. Nonacidic Gel Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner and dwell time is uniform throughout area being cleaned.
	3. Let cleaner remain on surface for period established by mockup.
	4. Remove bulk of gel cleaner.
	5. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	6. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	C. Nonacidic Liquid Chemical Cleaning:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Apply cleaner to terra cotta in one or two applications.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	D. Mild-Acid Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply cleaner to terra cotta in one or two applications.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.


	3.9 CLEANING UNPOLISHED STONEWORK
	A. Cold-Water Wash: Use cold water applied by low -pressure spray.
	B. Hot-Water Wash: Use hot water applied by low-pressure spray.
	C. Mold, Mildew, and Algae Removal:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply mold, mildew, and algae remover by brush or low-pressure spray.
	3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged and can be removed by rinsing. Use small brushes for mortar joints and crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequat...
	4. Rinse with cold water applied by low -pressure spray to remove mold, mildew, and algae remover and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	D. Nonacidic Gel Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner and dwell time is uniform throughout area being cleaned.
	3. Let cleaner remain on surface for period established by mockup.
	4. Remove bulk of gel cleaner.
	5. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	6. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	E. Nonacidic Liquid Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply cleaner to surface in one or two applications by brush or low-pressure spray.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	F. Mild-Acid Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply cleaner to surface in one or two applications by brush or low-pressure spray.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	G. Acidic Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply cleaner to surface in one or two applications by brush or low-pressure spray.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. Rinse until all foaming, if any, stops and suds disappear.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	H. One-Part Limestone Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply cleaner to surface by brush or low-pressure spray.
	3. Let cleaner remain on surface for period established by mockup.
	4. Immediately repeat application of one-part limestone cleaner as indicated above over the same area.
	5. Rinse with cold water applied by medium-pressure spray to remove chemicals and soil.


	3.10 CLEANING POLISHED STONEWORK
	A. Cold-Water Wash: Use cold water applied by low-pressure spray.
	B. Hot-Water Wash: Use hot water applied by low-pressure spray.
	C. Mold, Mildew, and Algae Removal:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply mold, mildew, and algae remover by brush or low-pressure spray.
	3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly dislodged and can be removed by rinsing. Use small brushes for mortar joints and crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequat...
	4. Rinse with cold water applied by low -pressure spray to remove mold, mildew, and algae remover and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	D. Nonacidic Gel Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner and dwell time is uniform throughout area being cleaned.
	3. Let cleaner remain on surface for period established by mockup.
	4. Remove bulk of gel cleaner.
	5. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	6. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	E. Nonacidic Liquid Chemical Cleaning:
	1. Wet surface with hot water applied by low-pressure spray.
	2. Apply cleaner to surface in one or two applications by brush or low-pressure spray.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.

	F. Mild-Acid Chemical Cleaning:
	1. Wet surface with cold water applied by low-pressure spray.
	2. Apply cleaner to surface in one or two applications by brush or low-pressure spray.
	3. Let cleaner remain on surface for period established by mockup.
	4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	5. Repeat cleaning procedure where needed to produce cleaning effect established by mockup.


	3.11 FINAL CLEANING
	A. Clean adjacent nonmasonry surfaces of spillage and debris. Use detergent and soft brushes or cloths.
	B. Remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts.
	C. Remove masking materials, leaving no residues that could trap dirt.

	3.12 FIELD QUALITY CONTROL
	A. Architect's Project Representatives: Architect will assign Project representatives to help carry out Architect's responsibilities at the site, including observing progress and quality of portion of the Work completed. Allow Architect's Project repr...
	B. Notify inspectors and Architect's Project representatives in advance of times when lift devices and scaffolding will be relocated. Do not relocate lift devices and scaffolding until inspectors and Architect's Project representatives have had reason...
	C. Manufacturer's Field Service: Engage  paint-remover manufacturer's and chemical-cleaner manufacturer's factory-authorized service representatives for consultation and Project-site inspection , to perform preconstruction product testing, and provide...



	040326 - HISTORIC TERRA COTTA UNIT MASONRY REPAIR [PM - FL]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes historic treatment work consisting of repairing historic terra cotta masonry as follows:
	1. Repairing unit masonry.
	2. Removing abandoned anchors.
	3. Painting steel uncovered during the work.
	4. Reanchoring veneers.

	B. Related Requirements:
	1. Section 013591 "Historic Treatment Procedures" for general historic treatment requirements.
	2. Section 024296 "Historic Removal and Dismantling" for historic removal and dismantling work.
	3. Section 076200 "Sheet Metal Flashing and Trim" for metal flashing installed in or on repaired masonry.


	1.2 ALLOWANCES
	A. Allowances for historic masonry repair are specified in Section 012100 "Allowances."
	1. Perform historic masonry repair work under quantity allowances and only as authorized. Authorized work includes  work required by Drawings and the Specifications and work as directed in writing by Architect.
	2. Notify Architect weekly of extent of work performed that is attributable to quantity allowances.
	3. Perform work that exceeds quantity allowances only as authorized by Change Orders.

	B. Abandoned anchor removal is part of .
	C. Terra cotta removal and replacement is part of terra cotta removal and replacement allowance.
	D. Reanchoring veneers is part of veneer reanchoring allowance.
	E. Patching terra cotta units is part of masonry patching allowance.
	F. Glaze repair is part of masonry patching allowance.

	1.3 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."
	1. Unit prices apply to authorized work covered by quantity allowances .
	2. Unit prices apply to additions to and deletions from Work as authorized by Change Orders.


	1.4 DEFINITIONS
	A. Low-Pressure Spray:
	1. Pressure: 100 to 400 psi.
	2. Flow Rate: 4 to 6 gpm.

	B. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from pointing mortar installed after masonry is set in place.
	C. Saturation Coefficient: Ratio of the weight of water absorbed during immersion in cold water to weight absorbed during immersion in boiling water; used as an indication of resistance of terra cotta units to freezing and thawing.

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site .
	1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry historic treatment and repair.
	2. Review methods and procedures related to repairing historic terra cotta masonry, including, but not limited to, the following:
	a. Historic treatment specialist's personnel, equipment, and facilities needed to make progress and avoid delays.
	b. Materials, material application, sequencing, tolerances, and required clearances.
	c. Quality-control program.
	d. Fire-protection plan.
	e. Terra cotta historic treatment program.
	f. Coordination with building occupants.



	1.6 SEQUENCING AND SCHEDULING
	A. Work Sequence: Perform masonry historic treatment work in the following sequence, which includes work specified in this and other Sections:
	1. Remove plant growth.
	2. Inspect masonry for open mortar joints and permanently or temporarily point them before cleaning to prevent intrusion of water and other cleaning materials into the wall.
	3. Remove paint.
	4. Clean masonry.
	5. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent to masonry repairs along joints.
	6. Repair terra cotta masonry, including replacing existing masonry with new masonry materials. If required, repair backup masonry.
	7. Rake out mortar from joints to be repointed.
	8. Point mortar and sealant joints.
	9. After repairs and repointing have been completed and cured, perform a final cleaning to remove residues from this work.
	10. Where water repellents are to be used on or near masonry work, delay application of these chemicals until after pointing and cleaning.

	B. As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in terra cotta units in accordance with "Terra Cotta Patching" Article. Patch holes in mortar joints in accordance with Section 040327 "Historic Terra Cotta Unit ...

	1.7 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	2. Include recommendations for product application and use.
	3. Include test data substantiating that products comply with requirements.

	B. Shop Drawings:
	1. Include plans, elevations, sections, and locations of masonry repair work on the structure.
	2. Show full-size patterns with complete dimensions for new terra cotta units and their jointing, showing relationship of existing units to new units.
	3. Indicate setting number of each new terra cotta unit and its location on the structure in annotated plans and elevations.
	4. Show provisions for expansion joints or other sealant joints.
	5. Show provisions for flashing, lighting fixtures, conduits, and weep holes as required.
	6. Show replacement and repair anchors. Include details of anchors within individual terra cotta units, with locations of anchors and dimensions of holes and recesses in units required for anchors.
	7. Show locations of scaffolding and points of scaffolding in contact with masonry. Include details of each point of contact or anchorage.

	C. Samples for Initial Selection: For the following:
	1. Include similar Samples of accessories involving color selection.

	D. Samples for Verification: For the following:
	1. Each type of terra cotta composition and color to be used for replacing existing units. Include sets of Samples to show the full range of color and texture to be expected.
	a. Patterns for Terra Cotta: Before manufacturing terra cotta units, submit the actual patterns from which molds will be made for casting new units. Package and ship to prevent loss or damage, or make patterns available for inspection by Architect at ...
	b. Terra Cotta Units: Provide one of each shape, color, and texture of unit, suitable and ready for installation.

	2. Each type of patching compound in the form of briquettes, at least 3 inches long by 1-1/2 inches wide. Document each Sample with manufacturer and stock number or other information necessary to order additional material.
	3. Each color of terra cotta glaze replacement applied to briquettes, at least 3 inches long by 1-1/2 inches wide. Document each Sample with manufacturer and stock number or other information necessary to order additional material.
	4. Accessories: Each type of anchor, accessory, and miscellaneous support.


	1.8 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For historic treatment specialist .
	B. Quality-control program.
	C. Terra cotta historic treatment program.

	1.9 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications: A qualified historic terra cotta repair specialist. Experience installing standard unit masonry is insufficient experience for masonry historic treatment work.
	1. Historic Treatment Worker Qualifications: When terra cotta units are being patched, assign at least one worker per crew who is trained and certified by manufacturer of patching compound to apply its products .

	B. Terra Cotta Manufacturer Qualifications: A firm regularly engaged in manufacturing custom architectural terra cotta units for building restoration purposes, of same type and of similar size, complexity, and tolerances as those required for the Work.
	C. Quality-Control Program: Prepare a written quality-control program for this Project to systematically demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging masonry. Include provisions for super...
	D. Terra Cotta Historic Treatment Program: Prepare a written, detailed description of materials, methods, equipment, and sequence of operations to be used for each phase of historic treatment work, including protection of surrounding materials and Pro...
	1. Include methods for keeping exposed mortar damp during curing period.
	2. If materials and methods other than those indicated are proposed for any phase of historic treatment work, add to the quality-control program a written description of such materials and methods, including evidence of successful use on comparable pr...

	E. Mockups: Prepare mockups of historic treatment to demonstrate aesthetic effects and to set quality standards for materials and execution and for fabrication and installation.
	1. Terra Cotta Repair: Prepare sample areas for each type of terra cotta material and assembly indicated to have repair work performed. If not otherwise indicated, size each mockup not smaller than two adjacent whole units or approximately 48 inches i...
	a. Replacement: contractor to determine no. of terra cotta units replaced.
	b. Reanchoring Veneers: Install three masonry repair anchors in mockup wall assembly of each anchor type required.
	c. Patching: Three small holes at least 1 inch in diameter for each type of terra cotta indicated to be patched, so as to leave no evidence of repair.

	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver terra cotta units to Project site strapped together in suitable packs or pallets or in heavy-duty cartons and protected against impact and chipping.
	B. Deliver each piece of terra cotta with code mark or setting number on unexposed face, corresponding to Shop Drawings, using nonstaining paint.
	C. Deliver packaged materials to Project site in manufacturer's original and unopened containers, labeled with manufacturer's name and type of products.
	D. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	E. Handle terra cotta units to prevent overstressing, chipping, defacement, and other damage.

	1.11 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit repair work to be performed in accordance with product manufacturers' written instructions and specified requirements.
	B. Temperature Limits: Repair terra cotta masonry only when air temperature is between 40 and 90 deg F and is predicted to remain so for at least seven days after completion of the Work unless otherwise indicated.
	C. Cold-Weather Requirements: Comply with the following procedures for masonry repair unless otherwise indicated:
	1. When air temperature is below 40 deg F, heat mortar ingredients, masonry repair materials, and existing masonry walls to produce temperatures between 40 and 120 deg F.
	2. When mean daily air temperature is below 40 deg F, provide enclosure and heat to maintain temperatures above 32 deg F within the enclosure for seven days after repair.

	D. Hot-Weather Requirements: Protect masonry repairs when temperature and humidity conditions produce excessive evaporation of water from mortar and repair materials. Provide artificial shade and wind breaks, and use cooled materials as required to mi...
	E. For manufactured repair materials, perform work within the environmental limits set by each manufacturer.

	1.12 TERRA COTTA MOLDS
	A. On completion of the manufacturing of units, deliver one unused mold of each shape and size of unit delivered to Project site. Deliver to a location and at a time determined by Owner, to become property of Owner.
	B. Have molds delivered carefully packed; protected from dirt, moisture, and breakage; so as to arrive in usable, undamaged condition and enable long-term storage and possible future use.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Source Limitations: Obtain each type of material for repairing historic masonry (terra cotta, cement, sand, etc.) from single source with resources to provide materials of consistent quality in appearance and physical properties.

	2.2 OWNER-FURNISHED MATERIAL
	A. Terra cotta molds from previous repair work. Return to Owner after acceptance of terra cotta repair work.

	2.3 MASONRY MATERIALS
	A. Glazed Terra Cotta: New terra cotta units that match existing terra cotta units in physical properties, color, gloss, surface texture, thickness, profile, dimensions, and composition of surface glaze.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Boston Valley Terra Cotta.
	b. Gladding, McBean; a Division of PABCO.
	c.

	2. Terra Cotta Units Matching Existing: Units with tested physical properties as listed below:
	a. Physical Properties: In accordance with ASTM C67 and as follows:
	1) Compressive Strength: .
	2) 24-Hour Cold-Water Submersion Absorption: .
	3) Five-Hour Boil Absorption: .
	4) Saturation Coefficient: .
	5) Initial Rate of Absorption: .


	3. Tolerances as Fabricated: In accordance with tolerance requirements in ASTM C212, Type FTX .
	4. Date Identification: Emboss in the clay body on a concealed, interior surface of each unit in easily read 1/2-inch- high characters, "MADE ." Manufacturer's name may also be embossed.

	B. Brownstone Terra Cotta: New, unglazed  or translucent, slip-glazed, through-body colored, brownstone terra cotta units that match existing terra cotta units in physical properties, colors, color variation within units, surface texture, unit profile...
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Boston Valley Terra Cotta.
	b.

	2. Brownstone Terra Cotta Units Matching Existing: Units with tested physical properties as listed below:
	a. Physical Properties: In accordance with ASTM C67 and as follows:
	1) Compressive Strength: .
	2) 24-Hour Cold-Water Submersion Absorption: .
	3) Five-Hour Boil Absorption: .
	4) Saturation Coefficient: .
	5) Initial Rate of Absorption: .


	3. Tolerances as Fabricated: In accordance with tolerance requirements in ASTM C212, Type FTX .
	4. For existing terra cotta that exhibits a range of colors or color variation within units, provide terra cotta that proportionally matches that range and variation rather than terra cotta that matches an individual color within that range.
	5. Date Identification: Emboss in the clay body on a concealed, interior surface of each unit in easily read 1/2-inch- high characters, "MADE ." Manufacturer's name may also be embossed.

	C. Building Brick: Brick having same vertical dimension as existing backup brick, in accordance with ASTM C62 , Grade SW, MW, or NW. and Section 040322 "Historic Brick Unit Masonry Repair."

	2.4 MORTAR MATERIALS
	A. Portland Cement: ASTM C150/C150M, Type I or Type II; white  or gray or both where required for color matching of mortar.
	1. Provide cement containing not more than 0.60 percent total alkali when tested in accordance with ASTM C114.

	B. Mortar Sand: ASTM C144 unless otherwise indicated.
	C. Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a record of satisfactory performance in masonry mortars.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide Lanxess Corporation; Bayferrox Iron Oxide Pigments or comparable product by one of the following:
	a. Davis Colors.
	b.


	D. Water: ASTM C270, potable.

	2.5 MANUFACTURED REPAIR MATERIALS
	A. Terra Cotta Patching Compound: Factory-mixed cementitious product that is custom manufactured for patching terra cotta masonry.
	1. Products: Subject to compliance with requirements, provide Cathedral Stone Products, Inc.; Jahn Terra Cotta & Brick (M100) Repair Mortar.
	2. Use formulation that is vapor and water permeable (equal to or more than the terra cotta unit), exhibits low shrinkage, has lower modulus of elasticity than the terra cotta units being repaired, and develops high bond strength to all types of masonry.
	3. Use formulation having working qualities and retardation control to permit forming and sculpturing where necessary.
	4. Formulate patching compound used for patching terra cotta in colors and textures to match each unit being patched. Provide sufficient number of colors to enable matching the color, texture, and variation of each unit.

	B. Terra Cotta Glaze Replacement: High-solids, nonyellowing, fade-resistant, waterborne potassium silicate intended for exterior use as terra cotta glaze replacement. Product shall be custom mixed by manufacturer to match color and gloss of existing t...
	1. Products: Subject to compliance with requirements, provide Cathedral Stone Products, Inc.; Terra Cotta Glaze.


	2.6 ACCESSORY MATERIALS
	A. Terra Cotta Anchors: Type and size indicated or, if not indicated, to match existing, formed metal anchors in size and type. Fabricate anchors from Type 304 stainless steel.
	B. Masonry Repair Anchors, Expansion Type: Mechanical fasteners designed for masonry veneer stabilization consisting of 1/4-inch- diameter, Type 304 stainless steel rod with brass expanding shells at each end and water-shedding washer in the middle. E...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dur-O-Wal; a Hohmann & Barnard company.
	b. Hohmann & Barnard, Inc.
	c. Heckman Building Products.
	d.


	C. Masonry Repair Anchors, Spiral Type: Driven-in, Type 304 stainless steel spiral rods designed to be installed in drilled holes and relying on screw effect rather than adhesive to secure them to backup and veneer. Anchors are flexible in plane of ve...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dur-O-Wal; a Hohmann & Barnard company.
	b. Hohmann & Barnard, Inc.
	c.


	D. Masonry Repair Anchors, Expanding Grout Sleeve Type: Fabric sleeve system with Type 304 stainless steel tube through which system manufacturer's grout is pumped to expand the sleeve, fill cavities within wall, and bond mechanically and chemically w...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CINTEC America Inc.
	b.


	E. Setting Buttons and Shims: Resilient plastic, nonstaining to masonry, sized to suit joint thicknesses and bed depths of terra cotta units, less the required depth of pointing materials unless removed before pointing.
	F. Masking Tape: Nonstaining, nonabsorbent material; compatible with mortar, joint primers, sealants, and surfaces adjacent to joints; and that easily comes off entirely, including adhesive.
	G. Antirust Coating: Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd primer in accordance with MPI #23 (surface-tolerant, anticorrosive metal primer) or SSPC-Paint 20 or SSPC-Paint 29 zinc-rich coating .
	1. Surface Preparation: Use coating requiring no better than SSPC-SP 2, "Hand Tool Cleaning," [or] SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning," surface preparation in accordance with manufacturer's literature or certified statement.
	2. VOC Limit: Use coating with a VOC content of 400  g/L or less.

	H. Other Products: Select materials and methods of use based on the following, subject to approval of a mockup:
	1. Previous effectiveness in performing work involved.
	2. Minimal possibility of damaging exposed surfaces.
	3. Consistency of each application.
	4. Uniformity of the resulting overall appearance.
	5. Do not use products or tools that could do the following:
	a. Remove, alter, or harm the present condition or future preservation of existing surfaces, including surrounding surfaces not in Contract.
	b. Leave residue on surfaces.




	PART 3 -  EXECUTION
	3.1 HISTORIC TREATMENT SPECIALIST
	3.2 PROTECTION
	A. Prevent mortar from staining face of surrounding masonry and other surfaces.
	1. Cover sills, ledges, and other projecting items to protect them from mortar droppings.
	2. Keep wall area wet below rebuilding and repair work to discourage mortar from adhering.
	3. Immediately remove mortar splatters in contact with exposed masonry and other surfaces.

	B. Remove  gutters and downspouts and associated hardware adjacent to immediate work area, and store during masonry repair work. Reinstall when repairs are complete.
	1. Provide temporary rain drainage during work to direct water away from building.


	3.3 MASONRY REPAIR, GENERAL
	A. Have repair work performed only by qualified historic treatment specialist.
	B. Repair Appearance Standard: Repaired surfaces are to have a uniform appearance as viewed from 20 ft. away by Architect.

	3.4 ABANDONED ANCHOR REMOVAL
	A. Remove abandoned anchors, brackets, wood nailers, and other extraneous items no longer in use unless indicated to remain .
	1. Remove items carefully to avoid spalling or cracking masonry.
	2. Notify Architect before proceeding if an item cannot be removed without damaging surrounding masonry. Do the following where directed:
	a. Cut or grind off item approximately 3/4 inch beneath surface, and core drill a recess of same depth in surrounding masonry as close around item as practicable.
	b. Immediately paint exposed end of item with two coats of antirust coating, following coating manufacturer's written instructions and without exceeding manufacturer's recommended dry film thickness per coat. Keep paint off sides of recess.

	3. Patch the hole where each item was removed unless directed to remove and replace the terra cotta unit.


	3.5 TERRA COTTA REMOVAL AND REPLACEMENT
	A. At locations indicated, remove terra cotta units that are damaged, spalled, or deteriorated. Carefully remove entire units from joint to joint, without damaging surrounding masonry, in a manner that permits replacement with full-size units.
	B. Support and protect remaining masonry that was supported by removed units.
	C. Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition.  Coordinate with new flashing, reinforcement, and lintels, which are specified in other Sections.
	D. Notify Architect of unforeseen detrimental conditions, including voids, cracks, bulges, loose masonry units in existing backup, rotted wood, rusted metal, and other deteriorated items.
	E. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in preparation for terra cotta replacement.
	F. Install replacement units into bonding and coursing pattern of existing units.
	1. Do not cut or grind glazed terra cotta.
	2. If minor cutting of replacement brownstone terra cotta is required, use a motor-driven grinder or saw designed to cut masonry with clean, sharp, unchipped edges. Do not cut or grind more than 1/8 inch along any edge.
	3. Maintain joint width for replacement units to match existing joints.
	4. Use setting buttons or shims to set units accurately spaced with uniform joints.

	G. Set replacement units in a full bed of rebuilding (setting) mortar. Replace existing, formed metal anchors with new terra cotta anchors of size and type indicated matching existing configuration.
	1. Embed anchors in mortar, and fill voids behind units with mortar.
	2. Tool exposed mortar joints in repaired areas to match joints of surrounding existing terra cotta.
	3. Rake out mortar used for setting terra cotta before mortar sets in accordance with Section 040327 "Historic Terra Cotta Unit Masonry Repointing." Point at same time as repointing of surrounding area.
	4. When mortar is hard enough to support units, remove shims and other devices interfering with pointing of joints.

	H. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, including weekends and holidays.
	1. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable. Completely remove such mortar and repoint.


	3.6 BACKUP MASONRY REMOVAL AND REPLACEMENT
	A. Where backup masonry is fractured or unstable and at locations indicated, remove mortar and masonry units that are broken or deteriorated and rebuild with whole, new brick or whole salvaged backup masonry units. Carefully remove entire units from j...
	B. Perform backup masonry removal and replacement in accordance with requirements in Section 040322 "Historic Brick Unit Masonry Repair."
	C. Support and protect remaining masonry that surrounds removal area.
	D. Maintain flashing, reinforcement, anchors, lintels, and adjoining construction in an undamaged condition.  Coordinate with new flashing, reinforcement, and lintels, which are specified in other Sections.
	E. Notify Architect of unforeseen detrimental conditions, including voids, cracks, bulges, loose masonry units beyond the removal area, rotted wood, rusted metal, and other deteriorated items.
	F. Remove in an undamaged condition as many whole bricks as possible.
	1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, brushes, and water.
	2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents.
	3. Store brick for reuse. Store off ground, on skids, and protected from weather.
	4. Deliver cleaned brick not required for reuse to Owner unless otherwise indicated.

	G. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in preparation for brick replacement.
	H. Replace removed damaged brick with salvaged backup brick in good condition, where possible, or with new building brick matching existing backup brick. Do not use broken units unless they can be cut to usable size.
	I. Install replacement brick into bonding and coursing pattern of existing brick. If cutting is required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges.
	J. Lay replacement brick with rebuilding (setting) mortar and with completely filled bed, head, and collar joints. Butter ends with sufficient mortar to fill head joints and shove into place. Wet both replacement and surrounding bricks that have ASTM ...
	K. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, including weekends and holidays.
	1. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable. Completely remove such mortar and repoint.


	3.7 REANCHORING VENEERS
	A. Install masonry repair anchors in horizontal mortar joints and in accordance with manufacturer's written instructions. Space anchors not more than 16 inches o.c. vertically and 24 inches o.c. horizontally apart unless otherwise indicated. Install a...
	B. Recess anchors 5/8 inch or more from surface of mortar joint, and fill recess with pointing mortar in accordance with Section 040327 "Historic Terra Cotta Unit Masonry Repointing."

	3.8 PAINTING STEEL UNCOVERED DURING THE WORK
	A. Notify Architect if steel is exposed during masonry removal. Where Architect determines that steel is structural, or for other reasons cannot be totally removed, prepare and paint it as follows:
	1. Surface Preparation: Remove paint, rust, and other contaminants in accordance with SSPC-SP 2, "Hand Tool Cleaning," or SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning," as applicable to comply with paint manufacturer's recommended preparation.
	2. Antirust Coating: Immediately paint exposed steel with two coats of antirust coating, following coating manufacturer's written instructions and without exceeding manufacturer's recommended rate of application (dry film thickness per coat).

	B. If on inspection and rust removal, the thickness of a steel member is found to be reduced from rust by more than 1/16 inch , notify Architect before proceeding.

	3.9 TERRA COTTA PATCHING
	A. Patch the following terra cotta units unless another type of repair or replacement is indicated:
	1. Units indicated to be patched.
	2. Units with holes.
	3. Units with chipped edges or corners.  Patch chipped edges or corners measuring more than 3/4 inch in least dimension.
	4. Units with small areas of deep deterioration.  Patch deep deteriorations measuring more than 3/4 inch in least dimension and more than 1/4 inch deep.

	B. Remove and replace existing patches unless otherwise indicated or approved by Architect.
	C. Patching Terra Cotta:
	1. Remove deteriorated material as determined by sounding gently with a small hammer. Carefully remove additional material so patch does not have feathered edges but has square or slightly undercut edges on area to be patched and is at least 1/4 inch ...
	2. Mask adjacent mortar joint or rake out for repointing if patch extends to edge of unit.
	3. Mix patching compound in individual batches to match each unit being patched. Combine one or more colors of patching compound, as needed, to produce exact match.
	4. Rinse surface to be patched and leave damp, but without standing water.
	5. Brush-coat surfaces with slurry coat of patching compound in accordance with manufacturer's written instructions.
	6. Place patching compound in layers as recommended in writing by patching compound manufacturer, but not less than 1/4 inch or more than 2 inches thick. Roughen surface of each layer by using a dry brush to provide a key for next layer.
	7. Do not apply patching compound over mortar joints. If patching compound bridges mortar joints, cut out joints after patching compound hardens.
	8. Trowel, scrape, or carve surface of patch to match texture, details, and surrounding surface plane or contour of the unit. Shape and finish surface before or after curing, as determined by testing, to best match existing terra cotta.
	9. Keep each layer damp for 72 hours or until patching compound has set.
	10. After a minimum of 72 hours, apply potassium silicate terra cotta glaze replacement in accordance with manufacturer's written instructions. Apply two or more coats, as needed, to match glaze of adjacent terra cotta units.


	3.10 TERRA COTTA GLAZE REPAIR
	A. Repair the glaze on the following terra cotta units that are otherwise sound unless another type of repair or replacement is indicated:
	1. Units indicated to have glaze repaired.
	2. Units with abraded or chipped glaze.
	3. Units with spots or areas of shallow deterioration, apply paint coating up to 1/16 inch deep.

	B. Remove and replace discolored or mismatched glaze repairs unless otherwise indicated or approved by Architect.
	C. Application: After other repairs have cured, apply terra cotta glaze replacement in accordance with manufacturer's written instructions. Apply two or more coats, as needed, to match glaze of adjacent terra cotta units. Do not apply glaze to joint s...

	3.11 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by low-pressure spray.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.

	B. Clean adjacent nonmasonry surfaces. Use detergent and soft brushes or cloths.
	C. Clean mortar and debris from roof; remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts.
	D. Remove masking materials, leaving no residues that could trap dirt.

	3.12 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage qualified independent testing agencies to perform tests and inspections. Allow inspectors use of lift devices and scaffolding, as needed, to perform inspections.
	B. Architect's Project Representatives: Architect will assign Project representatives to help carry out Architect's responsibilities at the site, including observing progress and quality of portion of the Work completed. Allow Architect's Project repr...
	C. Notify testing agency Architect's Project representatives in advance of times when lift devices and scaffolding will be relocated. Do not relocate lift devices and scaffolding until inspectors and Architect's Project representatives have had reason...

	3.13 MASONRY-WASTE DISPOSAL
	A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property.
	B. Masonry Waste: Remove masonry waste and legally dispose of off Owner's property.



	042516 - Thin Brick Panel System
	055213 - PIPE AND TUBE RAILINGS [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Steel railings.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	1. Manufacturer's product lines of mechanically connected railings.
	2. Handrail brackets.
	3. Shop primer.
	4. Intermediate coats and topcoats.
	5. Bituminous paint.
	6. Metal finishes.
	7. Paint products.

	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

	1.3 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel in accordance with the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Railings, including attachment to building construction, shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Handrails and Top Rails of Guards:
	a. Uniform load of 50 lbf/ ft. applied in any direction.
	b. Concentrated load of 200 lbf applied in any direction.
	c. Uniform and concentrated loads need not be assumed to act concurrently.

	2. Infill of Guards:
	a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft..
	b. Infill load and other loads need not be assumed to act concurrently.



	2.2 METALS, GENERAL
	A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as supported rails unless otherwise indicated.
	1. Provide type of bracket with predrilled hole for exposed bolt anchorage and that provides 1-1/2-inch clearance from inside face of handrail to finished wall surface.


	2.3 STEEL RAILINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Hollaender Mfg. Co.
	2. Kee Safety, Inc.
	3. R & B Wagner, Inc.
	4. Trex Commercial Products, Inc.
	5. Tuttle, a Dant Clayton Division.
	6. VIVA Railings, LLC.

	B. Tubing: ASTM A500/A500M (cold formed) .
	C. Pipe: ASTM A53/A53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and weight are required by structural loads.
	1. Provide galvanized finish for exterior installations and where indicated.

	D. Plates, Shapes, and Bars: ASTM A36/A36M.

	2.4 FASTENERS
	A. Fastener Materials:
	1. Ungalvanized-Steel Railing Components: Plated steel fasteners complying with ASTM F1941, Class Fe/Zn 5 for zinc coating.
	2. Hot-Dip Galvanized Railing Components: Type 304 stainless steel or hot-dip zinc-coated steel fasteners complying with ASTM A153/A153M or ASTM F2329/F2329M for zinc coating.

	B. Post-Installed Anchors: Fastener systems with working capacity greater than or equal to the design load, according to an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC193  or ICC-ES AC308.
	1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 stainless steel bolts, ASTM F593, and nuts, ASTM F594.


	2.5 MISCELLANEOUS MATERIALS
	A. Handrail Brackets: Cast stainless steel, Cast nickel-silver, center of handrail 2-1/2 inches from face of railingorwall.
	B. Welding Rods and Bare Electrodes: Select in accordance with AWS specifications for metal alloy welded.
	1. For aluminum and stainless steel railings, provide type and alloy as recommended by producer of metal to be welded and as required for color match, strength, and compatibility in fabricated items.

	C. Etching Cleaner for Galvanized Metal: Complying with MPI#25.
	D. Galvanizing Repair Paint: High-zinc-dust-content paint, complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	E. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

	F. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and compatible with finish paint systems indicated.
	G. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout, complying with ASTM C1107/C1107M. Provide grout specifically recommended by manufacturer for interior and exterior applications.
	H. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation for mixing with water at Project site to create pourable anchoring, patching, and grouting compound.
	1. Water-Resistant Product: At exterior locations and where indicated on Drawings, provide formulation that is resistant to erosion from water exposure without needing protection by a sealer or waterproof coating and that is recommended by manufacture...


	2.6 FABRICATION
	A. Cut, drill, and punch metals cleanly and accurately.
	1. Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise indicated.
	2. Remove sharp or rough areas on exposed surfaces.

	B. Form work true to line and level with accurate angles and surfaces.
	C. Welded Connections: Cope components at connections to provide close fit, or use fittings designed for this purpose. Weld all around at connections, including at fittings.
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove flux immediately.
	4. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary Joint Finish Standards" for Finish #1 welds; ornamental quality with no evidence of a welded joint

	D. Welded Connections for Aluminum Pipe: Fabricate railings to interconnect members with concealed internal welds that eliminate surface grinding, using manufacturer's standard system of sleeve and socket fittings.
	E. Bend members in jigs to produce uniform curvature for each configuration required. Maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	F. Close exposed ends of hollow railing members with prefabricated cap and end fittings of same metal and finish as railings.
	G. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends of returns unless clearance between end of rail and wall is 1/4 inch or less.
	H. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings, and anchors to interconnect railing members to other work unless otherwise indicated.
	I. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work.
	1. Fabricate anchorage devices capable of withstanding loads imposed by railings.
	2. Coordinate anchorage devices with supporting structure.

	J. For railing posts set in concrete, provide stainless steel sleeves not less than 6 inches long with inside dimensions not less than 1/2 inch greater than outside dimensions of post, with metal plate forming bottom closure.
	K. For removable railing posts, fabricate slip-fit sockets from stainless steel tube or pipe whose ID is sized for a close fit with posts; limit movement of post without lateral load, measured at top, to not more than one-fortieth of post height.
	1. Provide socket covers designed and fabricated to resist being dislodged.
	2. Provide chain with eye, snap hook, and staple across gaps formed by removable railing sections at locations indicated. Fabricate from same metal as railings.

	L. Expanded-Metal Infill Panels: Fabricate infill panels from expanded-metal sheet of same metal as railings.
	1. Orient expanded metal with long dimension of diamonds parallel to top rail .

	M. Woven-Wire Mesh Infill Panels: Fabricate infill panels from woven-wire mesh crimped into 1-by-1/2-by-1/8-inch metal channel frames.
	1. Fabricate wire mesh and frames from same metal as railings in which they are installed.
	2. Orient wire mesh with wires perpendicular and parallel to top rail .

	N. Toe Boards: Where indicated, provide toe boards at railings around openings and at edge of open-sided floors and platforms. Fabricate to dimensions and details indicated.

	2.7 STEEL AND IRON FINISHES
	A. Galvanized Railings:
	1. Hot-dip galvanize exterior steel railings, including hardware, after fabrication.
	2. Comply with ASTM A123/A123M for hot-dip galvanized railings.
	3. Comply with ASTM A153/A153M for hot-dip galvanized hardware.

	B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other ferrous components.
	C. Preparing Galvanized Railings for Shop Priming: After galvanizing, thoroughly clean railings of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner  and as follows.
	1. Comply with SSPC-SP 16.

	D. High-Performance Coating: Apply epoxy intermediate and polyurethane topcoats to prime-coated surfaces. Comply with coating manufacturer's written instructions and with requirements in SSPC-PA 1 for shop painting. Apply at spreading rates recommende...
	1. Color: As selected by Architect from manufacturer's full range.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Perform cutting, drilling, and fitting required for installing railings.
	1. Fit exposed connections together to form tight, hairline joints.
	2. Install railings level, plumb, square, true to line; without distortion, warp, or rack.
	3. Set railings accurately in location, alignment, and elevation; measured from established lines and levels.
	4. Do not weld, cut, or abrade surfaces of railing components that are coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	5. Set posts plumb within a tolerance of 1/16 inch in 3 feet.
	6. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet.

	B. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.
	1. Coat concealed surfaces of aluminum that will be in contact with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.


	3.2 ANCHORING POSTS
	A. Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post for installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space between post and concrete with nonshrink, nonmetallic gro...
	B. Anchor posts to metal surfaces with flanges, angle type, or floor type, as required by conditions, connected to posts and to metal supporting members as follows:

	3.3 ATTACHING RAILINGS
	A. Attach handrails to walls with wall brackets , except where end flanges are used. Provide brackets with 1-1/2-inch clearance from inside face of handrail and finished wall surface.
	B. Secure wall brackets  and railing end flanges to building construction as follows:
	1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
	2. For hollow masonry anchorage, use toggle bolts.

	C. Touchup Painting:
	1. Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.


	3.4 CLEANING
	A. Clean aluminum and stainless steel by washing thoroughly with clean water and soap and rinsing with clean water.
	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and repair galvanizing to comply with ASTM A780/A780M.



	057300 - DECORATIVE METAL RAILINGS [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Aluminum decorative railings.
	2. Stainless steel decorative railings.
	3. Steel and iron decorative railings.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	1. Manufacturer's product lines of decorative metal railings assembled from standard components.
	2. Stainless steel cable and cable fittings.
	3. Handrail brackets.
	4. Wood rails.
	5. Lacquer for copper alloys.
	6. Shop primer.
	7. Intermediate coats and topcoats.
	8. Bituminous paint.
	9. Nonshrink, nonmetallic grout.
	10. Anchoring cement.
	11. Metal finishes.

	B. Shop Drawings: Include plans, elevations, sections, and attachment details.
	C. Samples: For each type of exposed finish required.

	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Welding certificates.
	C. Product Test Reports: For tests on railings performed by a qualified testing agency, in accordance with ASTM E894 and ASTM E935.

	1.4 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel in accordance with the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
	3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."


	1.5 PRECONSTRUCTION TESTING

	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Railings, including attachment to building construction, shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Handrails and Top Rails of Guards:
	a. Uniform load of 50 lbf/ft. applied in any direction.
	b. Concentrated load of 200 lbf applied in any direction.
	c. Uniform and concentrated loads need not be assumed to act concurrently.

	2. Infill of Guards:
	a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft..
	b. Infill load and other loads need not be assumed to act concurrently.



	2.2 METALS, GENERAL
	A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors: Same metal and finish as supported rails unless otherwise indicated.

	2.3 ALUMINUM DECORATIVE RAILINGS
	A. <Click here to find, evaluate, and insert list of manufacturers and products.>
	B. Aluminum, General: Provide alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with strength and durability properties for each aluminum form required not less than that of alloy and temper desig...
	C. Extruded Bars and Shapes , Including Extruded Tubing: ASTM B221, Alloy 6063-T5/T52.
	D. Extruded Structural Pipe and Round Tubing: ASTM B429/B429M, Alloy 6063-T6.
	1. Provide Standard Weight (Schedule 40) pipe unless otherwise indicated.

	E. Drawn Seamless Tubing: ASTM B210/B210M, Alloy 6063-T832.
	F. Die and Hand Forgings: ASTM B247, Alloy 6061-T6.
	G. Stainless Steel Cable and Cable Fittings:
	1. Cable: wire cable made from wire complying with ASTM A492, Type 316 , .
	2. Cable Diameter: 1/4inch.
	3. Cable Fittings: Connectors of types indicated, fabricated from stainless steel, and with capability to sustain, without failure, a load equal to minimum breaking strength of cable with which they are used.
	4. Intermediate Cable Supports: Stainless steel flat bar, 1/4 by 1 inch, predrilled.


	2.4 STAINLESS STEEL DECORATIVE RAILINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Architectural Iron Designs, Inc.
	2. Architectural Metal Works.
	3. Blum, Julius & Co., Inc.
	4. R & B Wagner, Inc.
	5. VIVA Railings, LLC.

	B. Tubing: ASTM A554, Grade MT 304 .
	C. Pipe: ASTM A312/A312M, Grade TP 304 .
	D. Plate, Sheet, and Strip: ASTM A240/A240M or ASTM A666, Type 304 .
	E. Flat Bar: ASTM A666, Type 304 .
	F. Bars and Shapes: ASTM A276/A276M, Type 304 .
	G. Stainless Steel Cable and Cable Fittings:
	1. Cable: 1-by-19 7-by-7 7-by-19 wire cable made from wire complying with ASTM A492, Type 316 , PVC jacketed , .
	2. Cable Diameter: to be determined.
	3. Cable Fittings: Connectors of types indicated, fabricated from stainless steel, and with capability to sustain, without failure, a load equal to minimum breaking strength of cable with which they are used.
	4. Intermediate Cable Supports: Stainless steel flat bar, 1/4-by-1-inch, predrilled.


	2.5 STEEL AND IRON DECORATIVE RAILINGS
	A. <Click here to find, evaluate, and insert list of manufacturers and products.>
	B. Tubing: ASTM A500/A500M (cold formed) .
	C. Bars: Hot-rolled, carbon steel complying with ASTM A29/A29M, Grade 1010.
	D. Plates, Shapes, and Bars: ASTM A36/A36M.
	E. Cast Iron: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M, unless otherwise indicated.
	F. Stainless Steel Cable and Cable Fittings:
	1. <Click here to find, evaluate, and insert list of manufacturers and products.>
	2. Cable: [1-by-19] [7-by-7] [7-by-19] <Insert configuration> wire cable made from wire complying with ASTM A492, Type 316 [, PVC jacketed] , <Insert color>.
	3. Cable Diameter: 1/8 inch 5/32 inch 3/16 inch 1/4 inch.
	4. Cable Fittings: Connectors of types indicated, fabricated from stainless steel, and with capability to sustain, without failure, a load equal to minimum breaking strength of cable with which they are used.
	5. Intermediate Cable Supports: Stainless steel flat bar, 1/4-by-1-inch, predrilled.


	2.6 FASTENERS
	A. Fastener Materials:
	1. Aluminum Railing Components: Type 304 stainless steel fasteners.
	2. Copper-Alloy (Brass) Railing Components: Silicon bronze (Alloy 651 or Alloy 655) fasteners  where concealed; brass (Alloy 260 or Alloy 360) fasteners where exposed.
	3. Stainless Steel Railing Components: Type 304 stainless steel fasteners.
	4. Ungalvanized-Steel Railing Components: Plated-steel fasteners complying with ASTM F1941/F1941M, Class Fe/Zn 5 for electrodeposited zinc coating where concealed; Type 304 stainless steel fasteners where exposed.
	5. Hot-Dip Galvanized-Steel Railing Components: Type 304 stainless steel or hot-dip zinc-coated steel fasteners complying with ASTM A153/A153M or ASTM F2329/F2329M for zinc coating.
	6. Dissimilar Metal Railing Components: Type 304 stainless steel fasteners.

	B. Post-Installed Anchors: Fastener systems with working capacity greater than or equal to the design load, in accordance with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC193.
	1. Material for Interior Locations: Carbon-steel components zinc plated to comply with ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated.
	2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy  Group 1 stainless steel bolts, ASTM F593 and nuts, ASTM F594.


	2.7 MISCELLANEOUS MATERIALS
	A. Handrail Brackets: Cast-aluminum, Cast stainless steel, center of handrail 2-1/2 inches from wall.
	B. Wood Rails:
	1. Hardwood rails complying with Section 064023 "Interior Architectural Woodwork."

	C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	D. Shop Primers: Provide primers that comply with Section 099123 "Interior Painting."
	E. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

	F. Intermediate Coats and Topcoats: Provide products that comply with Section 099123 "Interior Painting."
	G. Polyurethane Topcoat: Complying with MPI#72 and compatible with undercoat.
	H. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.8 FABRICATION
	A. Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage , but not less than that required to support structural loads.
	B. Connections: Fabricate railings with welded ormechanical connections unless otherwise indicated.
	C. Mechanical Connections: Connect members with concealed mechanical fasteners and fittings.
	D. Form changes in direction as follows:
	1. As detailed.
	2.  By bending or by inserting prefabricated elbow fittings.

	E. Bend members in jigs to produce uniform curvature for each configuration required. Maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	F. Close exposed ends of hollow railing members with prefabricated cap and end fittings of same metal and finish as railings.
	G. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends of returns, unless clearance between end of rail and wall is 1/4 inch or less.
	H. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, handrail brackets, miscellaneous fittings, and anchors to interconnect railing members to other Work unless otherwise indicated.
	I. Stainless Steel Cable Guard Infill: Fabricate cable guard infill assemblies in the shop to field-measured dimensions with fittings machine swaged.
	1. Minimize amount of turnbuckle take-up used for dimensional adjustment, so maximum amount is available for tensioning cable.
	2. Tag cable assemblies and fittings to identify installation locations and orientations for coordinated installation.

	J. Toe Boards: Where indicated on Drawings, provide toe boards at railings around openings and at edge of open-sided floors and platforms. Fabricate to dimensions and details indicated.

	2.9 ALUMINUM FINISHES
	A. Clear Anodic Finish: AAMA 611, or thicker.
	B. Color Anodic Finish: AAMA 611, or thicker.
	1. Color: Black As selected by Architect from full range of industry colors and color densities .

	C. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of 1.5 mils. Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.
	1. Color and Gloss: As selected by Architect from manufacturer's full range .


	2.10 STAINLESS STEEL FINISHES
	A. Stainless Steel Tubing Finishes:
	1. 180-Grit Polished Finish: Uniform, directionally textured finish.
	2. 320-Grit Polished Finish: Oil-ground, uniform, fine, directionally textured finish.
	3. Polished and Buffed Finish: 320-grit finish followed by buffing to a high luster finish to a mirrorlike finish .

	B. Stainless Steel Sheet and Plate Finishes:
	1. High-Luster Finish: ASTM A480/A480M, No. 7.


	2.11 STEEL AND IRON FINISHES
	A. For nongalvanized-steel railings, provide nongalvanized ferrous-metal fittings, brackets, fasteners, and sleeves; however, hot-dip galvanize anchors to be embedded in exterior concrete or masonry.
	B. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with SSPC-SP 6/NACE No. 3.
	1. Exterior Railings: SSPC-SP 6/NACE No. 3.
	2. Railings Indicated To Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3.
	3. Railings Indicated To Receive Primers Specified in Section 099600 "High-Performance Coatings": SSPC-SP 6/NACE No. 3.
	4. Other Railings: SSPC-SP 7/NACE No. 4.

	C. Primer Application: Apply shop primer to prepared surfaces of railings unless otherwise indicated. Comply with requirements in SSPC-PA 1 for shop painting. Primer need not be applied to surfaces to be embedded in concrete or masonry.
	D. High-Performance Coating: Apply epoxy intermediate and polyurethane topcoats to prime-coated surfaces. Comply with coating manufacturer's written instructions and with requirements in SSPC-PA 1 for shop painting. Apply at spreading rates recommende...
	1. Color: As selected by Architect from manufacturer's full range.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Perform cutting, drilling, and fitting required for installing railings.
	1. Fit exposed connections together to form tight, hairline joints.
	2. Install railings level, plumb, square, true to line; without distortion, warp, or rack.
	3. Set railings accurately in location, alignment, and elevation; measured from established lines and levels.
	4. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	5. Set posts plumb within a tolerance of 1/16 inch in 3 feet.
	6. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet.

	B. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.
	1. Coat concealed surfaces of aluminum that will be in contact with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.


	3.2 ANCHORING POSTS
	A. Anchor posts to metal surfaces with flanges, angle type, or floor type as required by conditions, connected to posts and to metal supporting members as follows:

	3.3 ATTACHING RAILINGS
	A. Attach handrails to walls with wall brackets , except where end flanges are used. Provide brackets with 1-1/2-inch clearance from inside face of handrail and finished wall surface.
	B. Secure wall brackets  and railing end flanges to building construction as follows:
	1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
	2. For hollow masonry anchorage, use toggle bolts.
	3. For wood stud partitions, use hanger or lag bolts set into studs or wood backing between studs. Coordinate with carpentry work to locate backing members.
	4. For steel-framed partitions, use hanger or lag bolts set into  fire-retardant-treated wood backing between studs. Coordinate with stud installation to locate backing members.
	5. For steel-framed partitions, fasten brackets directly to steel framing or concealed steel reinforcements using self-tapping screws of size and type required to support structural loads.
	6. For steel-framed partitions, fasten brackets with toggle bolts installed through flanges of steel framing or through concealed steel reinforcements.

	C. Touchup Painting:
	1. Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.


	3.4 CLEANING
	A. Clean aluminum and stainless steel by washing thoroughly with clean water and soap, rinsing with clean water, and wiping dry.
	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A780/A780M.



	061000 - Rough Carpentry
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Framing with dimension lumber.
	2. Wood blocking and nailers.
	3. Wood furring and grounds.
	4. Plywood backing panels.


	1.3 DEFINITIONS
	A. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches nominal in least dimension.
	B. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NeLMA:  Northeastern Lumber Manufacturers' Association.
	2. NLGA:  National Lumber Grades Authority.
	3. SPIB:  The Southern Pine Inspection Bureau.
	4. WCLIB:  West Coast Lumber Inspection Bureau.
	5. WWPA:  Western Wood Products Association.


	1.4 SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.  Indicate component materials and dimensions and include construction and application details.
	B. Fastener Patterns:  Full-size templates for fasteners in exposed framing.
	C. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit stresses.  Indicate species and grade selected for each use and design values approved by the ALSC Board of Review.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air circulation around stacks and under coverings.

	1.6 PROJECT CONDITIONS:
	A. The limestone exterior wall, including historic mortar dates to 1863.  The wall has been subjected to significant water infiltration and is wet.  Due diligence must be given to ensure the wall is sufficiently dry to accept the work of this section....


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified.  Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.


	2.2 DIMENSION LUMBER FRAMING
	A. Maximum Moisture Content:  15 percent for 2-inch nominal thickness or less, 19 percent for more than 2-inch nominal thickness.
	B. Joists, Rafters, and Other Framing Not Listed Elsewhere:  No. 2 or better grade of the following species:
	1. Hem-fir (north); NLGA.
	2. Douglas fir-larch; WCLIB or WWPA.
	3. Spruce-pine-fir; NLGA.
	4. Douglas fir-south; WWPA.
	5. Hem-fir; WCLIB or WWPA.
	6. Douglas fir-larch (north); NLGA.
	7. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.


	2.3 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Furring.
	4. Grounds.

	B. For items of dimension lumber size, provide Construction or No. 2 grade lumber with 19 percent maximum moisture content of the following species:
	1. Hem-fir (north); NLGA.
	2. Mixed southern pine; SPIB.
	3. Spruce-pine-fir; NLGA.
	4. Hem-fir; WCLIB, or WWPA.
	5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
	6. Western woods; WCLIB or WWPA.
	7. Northern species; NLGA.
	8. Eastern softwoods; NeLMA.

	C. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber of any species may be used provided that it is cut and selected to eliminate defects that will interfere with its attachment and purpose.
	D. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work.

	2.4 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this Article for material and manufacture.
	1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  NES NER-272.
	D. Wood Screws:  ASME B18.6.1.
	E. Lag Bolts:  ASME B18.2.1.
	F. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where indicated, flat washers.
	G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry assemblies and equal to 4 times the load imposed wh...
	1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/ Zn 5.
	2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F 594, Alloy Group 1 or 2.


	2.5 METAL FRAMING ANCHORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Alpine Engineered Products, Inc.
	2. Cleveland Steel Specialty Co.
	3. Harlen Metal Products, Inc.
	4. KC Metals Products, Inc.
	5. Simpson Strong-Tie Co., Inc.
	6. Southeastern Metals Manufacturing Co., Inc.
	7. USP Structural Connectors.
	8. Or approved equal.

	B. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer, that meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical data or by rational engineering analysis a...
	C. Galvanized Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653, G60 coating designation. Use for interior locations where stainless steel is not indicated.
	D. Stainless-Steel Sheet:  ASTM A 666, Type 304. Use for exterior locations and where indicated.
	E. Bridging:  Rigid, V-section, nailless type, 0.050 inch thick, length to suit joist size and spacing.
	F. Rafter Tie-Downs:  Bent strap tie for fastening rafters or roof trusses to wall studs below, 1-1/2 inches wide by 0.050 inch thick.  Tie fastens to side of rafter or truss, face of top plates, and side of stud below.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  Locate nailers, blocking, and similar supports to comply w...
	B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame Construction".
	C. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written instructions.
	D. Do not splice structural members between supports.
	E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	1. Provide metal clips for fastening gypsum board or lath at corners and intersections where framing or blocking does not provide a surface for fastening edges of panels.  Space clips not more than 16 inches o.c.

	F. Sort and select lumber so that natural characteristics will not interfere with installation or with fastening other materials to lumber.  Do not use materials with defects that interfere with function of member or pieces that are too small to use w...
	G. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

	H. Use common wire nails.  Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials.  Make tight connections between members.  Install fasteners without splitting wood;...

	3.2 WOOD BLOCKING AND NAILER INSTALLATION
	A. Install where indicated and where required for attaching other work.  Form to shapes indicated and cut as required for true line and level of attached work.  Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, unless otherwise indicated.

	3.3 WOOD FURRING INSTALLATION
	A. Install level and plumb with closure strips at edges and openings.  Shim with wood as required for tolerance of finish work.
	B. Furring to Receive Plywood or Hardboard Paneling:  Install 1-by-3-inch nominal- size furring horizontally and vertically at 24 inches o.c.
	C. Furring to Receive Gypsum Board:  Install 1-by-2-inch nominal- size furring vertically at 16 inches o.c.

	3.4 RAFTER FRAMING INSTALLATION
	A. Rafters:  Notch to fit exterior wall plates and toe nail or use metal framing anchors.  Double rafters to form headers and trimmers at openings in roof framing, if any, and support with metal hangers.  Where rafters abut at ridge, place directly op...
	1. At valleys, provide double-valley rafters of size indicated or, if not indicated, of same thickness as regular rafters and 2 inches deeper.  Bevel ends of jack rafters for full bearing against valley rafters.
	2. At hips, provide hip rafter of size indicated or, if not indicated, of same thickness as regular rafters and 2 inches deeper.  Bevel ends of jack rafters for full bearing against hip rafter.

	B. Provide special framing as indicated for eaves, overhangs, dormers, and similar conditions.

	3.5 PROTECTION
	A. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered label.



	061053 - MISCELLANEOUS ROUGH CARPENTRY [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Framing with dimension lumber.
	2. Rooftop equipment bases and support curbs.
	3. Wood blocking and nailers.
	4. Wood furring  and grounds.
	5. Wood sleepers.
	6. Utility shelving.
	7. Plywood backing panels.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product.

	1.3 INFORMATIONAL SUBMITTALS

	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review. Provide lumber graded...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on end or back of each piece or omit grade stamp and provide certificates of grade compliance issued by grading agency.
	3. Dress lumber, S4S, unless otherwise indicated.

	B. Maximum Moisture Content of Lumber: 19 percent for 2-inch nominal thickness or less; no limit for more than 2-inch nominal thickness unless otherwise indicated.

	2.2 FIRE-RETARDANT-TREATED MATERIALS
	A. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread index of 25 or less when tested according to ASTM E84, and with no evidence of significant progressive combustion when the test is extended an additional 20...
	1. Exterior Type: Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D2898. Use for exterior locations an...
	2. Interior Type A: Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D3201 at 92 percent relative humidity. Use where exterior type is not indicated.
	3. Design Value Adjustment Factors: Treated lumber shall be tested according to ASTM D5664, and design value adjustment factors shall be calculated according to ASTM D6841.

	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.
	C. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.
	D. Application: Treat items indicated on Drawings, and the following:
	1. Framing for raised platforms.
	2. Concealed blocking.
	3. Plywood backing panels.


	2.3 MISCELLANEOUS LUMBER
	A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Furring.
	4. Grounds.
	5. Utility shelving.

	B. Dimension Lumber Items: Standard, Stud, or No. 3 grade lumber of any species.
	C. Utility Shelving: Lumber with 19 percent maximum moisture content of eastern white pine, Idaho white, lodgepole, ponderosa, or sugar pine; Standard or No. 3 Common grade; NeLMA, NLGA, WCLIB, or WWPA.
	D. Concealed Boards: 19 percent maximum moisture content of any of the following species and grades:
	1. Mixed southern pine or southern pine, No. 3 grade; SPIB.
	2. Eastern softwoods, No. 3 Common grade; NELMA.
	3. Northern species, No. 3 Common grade; NLGA.
	4. Western woods, Standard or No. 3 Common grade; WCLIB or WWPA.


	2.4 PLYWOOD BACKING PANELS
	A. Equipment Backing Panels: Plywood, DOC PS 1, Exposure 1, C-D Plugged , fire-retardant treated, in thickness indicated or, if not indicated, not less than 3/4-inch nominal thickness.

	2.5 FASTENERS
	A. General: Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners  with hot-dip zinc coating complying with ASTM A153/A153Morof Type 304 stainless steel.

	B. Screws for Fastening to Metal Framing: ASTM C1002orASTM C954, length as recommended by screw manufacturer for material being fastened.
	C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.

	2.6 MISCELLANEOUS MATERIALS
	A. Adhesives for Gluing Furring to Concrete or Masonry: Formulation complying with ASTM D3498 that is approved for use indicated by adhesive manufacturer.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit carpentry accurately to other construction. Locate  furring, nailers, blocking, grounds, and similar supports to comply with requirements for attachi...
	C. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring backing panels.  Install fire-retardant-treated plywood backing panels with classification marking of testing agency exposed to view.
	D. Do not splice structural members between supports unless otherwise indicated.
	E. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	F. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.
	2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings.
	3. ICC-ES evaluation report for fastener.


	3.2 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.



	062023 - INTERIOR FINISH CARPENTRY [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Interior trim, including non-fire-rated interior door  and sidelight frames.
	2. Shelving  and clothes rods.


	1.2 DEFINITIONS
	A. MDF: Medium-density fiberboard.
	B. MDO: Plywood with a medium-density overlay on the face.
	C. PVC: Polyvinyl chloride.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product.
	B. Samples: For each exposed product and for each color and texture specified.


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is indicated, comply with applicable rules of any rules-writing agency certified by the American Lumber Standard Committee's (ALSC) Board of Review. Grade lu...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. For exposed lumber, mark grade stamp on end or back of each piece , or omit grade stamp and provide certificates of grade compliance issued by grading agency.

	B. Softwood Plywood: DOC PS 1.
	C. Hardboard: ANSI A135.4.
	D. MDF: ANSI A208.2, Grade 130 .
	E. Particleboard: ANSI A208.1, Grade M-2 .
	F. Melamine-Faced Particleboard: Particleboard complying with ANSI A208.1, Grade M-2, finished on both faces with thermally fused, melamine-impregnated decorative paper and complying with NEMA LD 3, Grade VGL, for Test Methods 3.3, 3.4, 3.6, 3.8, and ...
	1. Color: As selected by Architect from manufacturer's full range .


	2.2 INTERIOR TRIM
	A. Hardwood Lumber Trim for Transparent Finish (Stain or Clear Finish):
	1. Species and Grade: Red oak White maple Alder Aspen, basswood, cottonwood, sap gum, sycamore, white maple, or yellow poplar ; NHLA Clear .
	2. Maximum Moisture Content: 10 percent.
	3. Finger Jointing: Not allowed.
	4. Gluing for Width: Allowed Use for lumber trim wider than 6 inches .
	5. Veneered Material: Allowed Use for lumber trim wider than 6 inches .
	6. Face Surface: Surfaced (smooth) .
	7. Matching: Selected for compatible grain and color.

	B. Lumber Trim for Opaque Finish (Painted Finish):
	1. Species and Grade: Yellow Poplar .
	2. Maximum Moisture Content: 10 percent.
	3. Finger Jointing: Not allowed.
	4. Face Surface: Surfaced (smooth) .
	5. Optional Material: Primed MDF of same actual dimensions as lumber indicated may be used in lieu of lumber.

	C. Moldings for Opaque Finish (Painted Finish): Made to patterns included in MMPA's "WM/Series Softwood Moulding Patterns."
	1. Optional Material: Primed MDF.
	2. Base Pattern: See Trim Profile Schedule base on drawings.
	3. Shoe-Mold Pattern: Trim Profile Schedule shoe mold on drawings.
	4. Casing Pattern: Trim Profile Schedule casings on drawings.


	2.3 SHELVING AND CLOTHES RODS
	A.  Closet Utility Shelving: Made from the following material , 3/4 inch thick:
	1. MDO softwood plywood with solid-wood edge.
	2. Melamine-faced particleboard with applied-PVC front edge.

	B. Shelf Cleats: 3/4-by-5-1/2-inch boards with hole and notch to receive clothes rods, as specified above for shelving lumber trim for opaque finish .
	C. Shelf Brackets with Rod Support: BHMA A156.16, B04051; prime-painted formed steel.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. A&M Hardware, Inc.
	b. EPCO, Engineered Products Co.
	c. Knape & Vogt Manufacturing Company.


	D. Shelf Brackets without Rod Support: BHMA A156.16, B04041; prime-painted formed steel.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. A&M Hardware, Inc.
	b. EPCO, Engineered Products Co.
	c. Knape & Vogt Manufacturing Company.


	E. Clothes Rods: 1-1/2-inch- diameter, clear, kiln-dried .
	F. Clothes Rods: 1-5/16-inch- diameter, chrome-plated-steel tubes .
	G. Rod Flanges: Chrome-plated steel .

	2.4 MISCELLANEOUS MATERIALS
	A. Fasteners for Interior Finish Carpentry: Nails, screws, and other anchoring devices of type, size, material, and finish required for application indicated to provide secure attachment, concealed where possible.
	B. Glue: Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer for general carpentry use.
	C. Paneling Adhesive: Comply with paneling manufacturer's written instructions for adhesives.
	D. Multipurpose Construction Adhesive: Formulation, complying with ASTM D 3498, that is recommended for indicated use by adhesive manufacturer.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of projections and substances detrimental to application.
	B. Before installing interior finish carpentry, condition materials to average prevailing humidity in installation areas for a minimum of 24 hours  unless longer conditioning is recommended by manufacturer.

	3.2 INSTALLATION, GENERAL
	A. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials.
	1. Use concealed shims where necessary for alignment.
	2. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as recommended by manufacturer.
	3. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand unless otherwise indicated.
	4. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining interior finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch maximum offset for reveal installation.
	5. Coordinate interior finish carpentry with materials and systems in or adjacent to it. Provide cutouts for mechanical and electrical items that penetrate interior finish carpentry.


	3.3 STANDING AND RUNNING TRIM INSTALLATION
	A. Install trim with minimum number of joints as is practical, using full-length pieces from maximum lengths of lumber available.
	1. Do not use pieces less than 24 inches long, except where necessary.
	2. Stagger joints in adjacent and related standing and running trim.
	3.  Cope at returns, miter at outside corners, and cope at inside corners to produce tight-fitting joints with full-surface contact throughout length of joint.
	4. Use scarf joints for end-to-end joints.
	5. Plane backs of casings to provide uniform thickness across joints where necessary for alignment.
	6. Match color and grain pattern of trim for transparent finish (stain or clear finish) across joints.
	7. Install trim after gypsum-board joint finishing operations are completed.
	8. Install without splitting; drill pilot holes before fastening where necessary to prevent splitting.
	9. Fasten to prevent movement or warping.
	10. Countersink fastener heads on exposed carpentry work and fill holes.


	3.4 PANELING INSTALLATION
	A. Plywood Paneling: Select and arrange panels on each wall to minimize noticeable variations in grain character and color between adjacent panels.
	1. Leave 1/4-inch gap to be covered with trim at top, bottom, and openings.
	2. Install with uniform tight joints between panels.
	3. Attach panels to supports with manufacturer's recommended panel adhesive and fasteners.
	4. Space fasteners and adhesive as recommended by panel manufacturer.
	5. Conceal fasteners to greatest practical extent.
	6. Arrange panels with grooves and joints over supports.
	a. Fasten to supports with nails of type and at spacing recommended by panel manufacturer.
	b. Use fasteners with prefinished heads matching groove color.


	B. Hardboard Paneling: Install according to manufacturer's written instructions.
	1. Leave 1/4-inch gap to be covered with trim at top, bottom, and openings.
	2. Butt adjacent panels with moderate contact.
	3. Use fasteners with prefinished heads matching paneling color.
	4. Wood Stud or Furring Substrate: Install with 1-inch annular-ring shank hardboard nails.
	5. Plaster or Gypsum-Board Substrate: Install with 1-5/8-inch annular-ring shank hardboard nails.
	6. Nailing: Space nails 4 inches o.c. at panel perimeter and 8 inches o.c. at intermediate supports unless otherwise required by manufacturer.


	3.5 SHELVING AND CLOTHES ROD INSTALLATION
	A. Cut shelf cleats at ends of shelves about 1/2 inch less than width of shelves and sand exposed ends smooth.
	1. Install shelf cleats by fastening to framing or backing with finish nails or trim screws, set below face and filled.
	2. Space fasteners not more than 16 inches o.c.  Use two fasteners at each framing member or fastener location for cleats 4 inches nominal in width and wider.
	3. Apply a bead of multipurpose construction adhesive to back of shelf cleats before installing.
	4. Remove adhesive that is squeezed out after fastening shelf cleats in place.

	B. Install shelf brackets according to manufacturer's written instructions, spaced not more than 32 inches o.c. Fasten to framing members, blocking, or metal backing, or use toggle bolts or hollow wall anchors.
	C. Install standards for adjustable shelf supports according to manufacturer's written instructions. Fasten to framing members, blocking, or metal backing, or use toggle bolts or hollow wall anchors. Space fasteners not more than 12 inches o.c.
	D. Install standards for adjustable shelf brackets according to manufacturer's written instructions, spaced not more than 36 inches o.c. and within 6 inches of ends of shelves. Fasten to framing members, blocking, or metal backing, or use toggle bolts...
	E. Cut shelves to neatly fit openings with only enough gap to allow shelves to be removed and reinstalled.
	1. Install shelves, fully seated on cleats, brackets, and supports.
	2. Fasten shelves to cleats with finish nails or trim screws, set flush.
	3. Fasten shelves to brackets to comply with bracket manufacturer's written instructions.

	F. Install rod flanges for rods as indicated.
	1. Fasten to shelf cleats, framing members, blocking, or metal backing, or use toggle bolts or hollow wall anchors.
	2. Install rods in rod flanges.




	064023 - INTERIOR ARCHITECTURAL WOODWORK [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Interior standing and running trim.
	2. Interior frames and jambs.
	3. Interior stairs and railings.
	4. Wood furring, blocking, shims, and hanging strips for installing interior architectural woodwork items that are not concealed within other construction.
	5. Shop priming of interior architectural woodwork.
	6. Shop finishing of interior architectural woodwork.


	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site .

	1.3 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Anchors.
	2. Adhesives.
	3. Shop finishing materials.
	4. Fire-Retardant Treatment: Include data and warranty information from chemical-treatment manufacturer and certification by treating plant that treated materials comply with requirements.

	B. Shop Drawings:
	1. Include the following:
	a. Dimensioned plans, elevations, and sections.
	b. Attachment details.

	2. Show large-scale details.
	3. Show locations and sizes of furring, blocking, and hanging strips, including blocking and reinforcement concealed by construction and specified in other Sections.

	C. Samples: For each exposed product and for each shop-applied color and finish specified.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For architectural woodwork manufacturer and Installer.
	B. Product Certificates: For the following:
	1. Composite wood and agrifiber products.
	2. Adhesives.

	C. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTLAS
	1.6 QUALITY ASSURANCE
	A. Manufacturer's Certification: Licensed participant in WI's Certified Compliance Program.
	B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Build mockups of typical interior architectural woodwork as shown on Drawings .
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Owner specifically approves such deviations by Change Order.


	1.7 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install interior architectural woodwork until building is enclosed, wet-work is complete, and HVAC system is operating and maintaining temperature and relative humidity at levels designed for building oc...
	B. Environmental Limitations: Do not deliver or install interior architectural woodwork until building is enclosed, wet-work is complete, and HVAC system is operating and maintaining temperature between 60 and 90 deg F and relative humidity between 25...


	PART 2 -  PRODUCTS
	2.1 ARCHITECTURAL WOODWORK MANUFACTURERS
	2.2 ARCHITECTURAL WOODWORK, GENERAL
	A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork Standards for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.

	2.3 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH
	A. Architectural Woodwork Standards Grade: Custom .
	B. Hardwood Lumber:
	1. Wood Species and Cut:  Match species and cut indicated for other types of transparent-finished architectural woodwork located in same area of building unless otherwise indicated.
	2. Species: White oak .
	3. Cut: Plain sliced/plain sawn .
	4. Wood Moisture Content: 5 to 10 percent.
	5. Provide split species on trim that faces areas with different wood species, matching each face of woodwork to species and cut of finish wood surfaces in areas finished.
	6. For base wider than available lumber, glue for width. Do not use veneered construction.
	7. For rails thicker than available lumber, use veneered construction. Do not glue for thickness.

	C. Softwood Lumber:
	1. Wood Species and Cut:  Match species and cut indicated for other types of transparent-finished architectural woodwork located in same area of building unless otherwise indicated.
	2. Species: Eastern white pine .
	3. Cut: Plain sawn .
	4. Wood Moisture Content: 5 to 10 percent.
	5. Provide split species on trim that faces areas with different wood species, matching each face of woodwork to species and cut of finish wood surfaces in areas finished.
	6. For trim items wider than available lumber, use veneered construction. Do not glue for width.
	a. For veneered base, use softwood lumber core, glued for width.

	7. For base wider than available lumber, glue for width. Do not use veneered construction.
	8. For rails thicker than available lumber, use veneered construction. Do not glue for thickness.
	9. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches wide.


	2.4 INTERIOR STANDING AND RUNNING TRIM FOR OPAQUE FINISH
	A. Architectural Woodwork Standards Grade: Premium .
	1. Wood Species: Any closed-grain hardwood .
	2. Wood Moisture Content: 5 to 10 percent.


	2.5 INTERIOR FRAMES AND JAMBS FOR TRANSPARENT FINISH
	A. Architectural Woodwork Standards Grade: Premium .
	B. Wood Species and Cut:  Match species and cut indicated for other types of transparent-finished architectural woodwork located in same area of building unless otherwise indicated.
	1. Species: White oak .
	2. Cut: Plain sliced/plain sawn .
	3. Wood Moisture Content: 5 to 10 percent.
	4. Provide split species on frames and jambs that face areas with different wood species, matching each face of woodwork to species and cut of finish wood surfaces in areas finished.

	C. For frames or jambs wider than available lumber, use veneered construction. Do not glue for width.
	1. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches wide.


	2.6 INTERIOR FRAMES AND JAMBS FOR OPAQUE FINISH
	A. Architectural Woodwork Standards Grade: Custom .
	B. Wood Species: Any closed-grain hardwood .
	1. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches wide.
	2. Wood Moisture Content: 5 to 10 percent.


	2.7 INTERIOR WOOD STAIRS AND RAILINGS
	A. Architectural Woodwork Standards Grade: Custom .
	B. Wood for Transparent Finish:
	1. Species and cut:
	a. Stringers: Red oak, plain sawn .
	b. Risers: Red oak, plain sawn .
	c. Treads: Red oak, plain sawn .
	d. Railings: Red oak, plain sawn .
	e. Balusters: Red oak, plain sawn .
	f. Newels: Red oak, plain sawn .
	g. Moldings: Red oak, plain sawn .

	2. Wood Moisture Content: 5 to 10 percent.

	C. Wood for Opaque Finish:
	1. Species: Any closed-grain hardwood .
	2. Wood Moisture Content: 5 to 10 percent.

	D. Finishes for Stair Parts:
	1. Treads: Transparent Opaque.
	2. Risers: Transparent Opaque.
	3. Stringers: Transparent Opaque.
	4. Balusters: Transparent Opaque.
	5. Handrails: Transparent Opaque.
	6. Scotia, Cove, and Other Moldings: Transparent Opaque.

	E. Handrail Brackets: Cast nickel-silver with wall flange drilled for exposed anchor and tapped for concealed hanger bolt and with support arm for screwing to underside of rail. Size to provide 1-1/2-inch clearance between handrail and face of wall.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Blum, Julius & Co., Inc.
	b. The Wagner Companies., R&B Wagner, Inc.


	F. Handrail/Bumper Rail Brackets: Pairs of extruded-aluminum channels: one for fastening to back of rail and one for fastening to face of wall, assembled in overlapping fashion and fastened together at top and bottom with self-tapping screws. Size to ...

	2.8 HARDWOOD SHEET MATERIALS
	A. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of the Architectural Woodwork Standards for each type of interior architectural woodwork and quality grade specified unless otherwise indicated.
	1. Medium-Density Fiberboard (MDF): ANSI A208.2, Grade 130 .
	2. Particleboard: ANSI A208.1, Grade M-2 .
	3. Particleboard: Straw-based particleboard complying with requirements in ANSI A208.1, Grade M-2, except for density.
	4. Softwood Plywood: DOC PS 1 , medium-density overlay.
	5. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1.


	2.9 FIRE-RETARDANT-TREATED WOOD MATERIALS
	A. Fire-Retardant-Treated Wood Materials: Where fire-retardant-treated materials are indicated, use materials complying with requirements that are acceptable to authorities having jurisdiction and with fire-test-response characteristics specified as d...
	1. Use treated materials that comply with requirements of the Architectural Woodwork Standards. Do not use materials that are warped, discolored, or otherwise defective.
	2. Use fire-retardant-treatment formulations that do not bleed through or otherwise adversely affect finishes. Do not use colorants to distinguish treated materials from untreated materials.
	3. Identify fire-retardant-treated materials with appropriate classification marking of qualified testing agency in the form of removable paper label or imprint on surfaces that will be concealed from view after installation.

	B. Fire-Retardant-Treated Lumber and Plywood: Products with a flame-spread index of 25 or less when tested according to ASTM E 84, with no evidence of significant progressive combustion when the test is extended an additional 20 minutes, and with the ...
	1. Kiln-dry lumber and plywood after treatment to a maximum moisture content of 19 and 15 percent, respectively.
	2. For items indicated to receive a stained, transparent, or natural finish, use organic resin chemical formulation.
	3. Mill lumber after treatment within limits set for wood removal that do not affect listed fire-test-response characteristics, using a woodworking shop certified by testing and inspecting agency.
	4. Mill lumber before treatment, and implement procedures during treatment and drying processes that prevent lumber from warping and developing discolorations from drying sticks or other causes, marring, and other defects affecting appearance of treat...

	C. Fire-Retardant Particleboard: Made from softwood particles and fire-retardant chemicals mixed together at time of panel manufacture, to achieve flame-spread index of 25 or less and smoke-developed index of 25 or less according to ASTM E 84.
	1. For panels 3/4 inch thick and less, comply with ANSI A208.1 for Grade M-2, except for the following minimum properties: modulus of rupture, 1600 psi; modulus of elasticity, 300,000 psi; internal bond, 80 psi; and screw-holding capacity on face and ...
	2. For panels 13/16 to 1-1/4 inches thick, comply with ANSI A208.1 for Grade M-1, except for the following minimum properties: modulus of rupture, 1300 psi; modulus of elasticity, 250,000 psi; linear expansion, 0.50 percent; and screw-holding capacity...

	D. Fire-Retardant Fiberboard: Medium-density fiberboard (MDF) panels complying with ANSI A208.2, made from softwood fibers, synthetic resins, and fire-retardant chemicals mixed together at time of panel manufacture, to achieve flame-spread index of 25...

	2.10 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Nailers: Softwood or hardwood lumber Fire-retardant-treated softwood lumber, kiln-dried to less than 15 percent moisture content.
	1. Preservative Treatment: Provide softwood lumber treated by pressure process, AWPA U1; Use Category UC3b.
	a. Provide where in contact with concrete or masonry .
	b. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.
	c. Preservative Chemicals: Acceptable to authorities having jurisdiction.
	d. Mark lumber with treatment quality mark of an inspection agency approved by the American Lumber Standards Committee's (ALSC) Board of Review.

	2. Fire-Retardant Treatment: Complying with requirements; provide where indicated .

	B. Provide self-drilling screws for metal-framing supports, as recommended by metal-framing manufacturer.
	C. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage.
	1. Provide metal expansion sleeves or expansion bolts for post-installed anchors.
	2. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and at floors.

	D. Installation Adhesive: Product recommended by fabricator for each substrate for secure anchorage.

	2.11 FABRICATION
	A. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before fabrication.
	B. Fabricate interior architectural woodwork to dimensions, profiles, and details indicated.
	1. Ease edges to radius indicated for the following:
	a. Edges of Solid-Wood (Lumber) Members: 1/16 inch unless otherwise indicated.
	b. Edges of Rails and Similar Members More Than 3/4 Inch Thick: 1/8 inch.


	C. Complete fabrication, including assembly, to maximum extent possible before shipment to Project site.
	1. Disassemble components only as necessary for shipment and installation.
	2. Where necessary for fitting at site, provide allowance for scribing, trimming, and fitting.
	3. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.
	a. Install dowels, screws, bolted connectors, and other fastening devices that can be removed after trial fitting.
	b. Verify that parts fit as intended, and check measurements of assemblies against field measurements indicated on approved Shop Drawings before disassembling for shipment.


	D. Stairs: Cut rough carriages to accurately fit treads and risers.
	1. Glue treads to risers, and glue and nail treads and risers to carriages.
	2. House wall and face stringers, and glue and wedge treads and risers.
	3. Fabricate stairs with treads and risers no more than 1/8 inch from indicated position and no more than 1/16 inch out of relative position for adjacent treads and risers.


	2.12 SHOP PRIMING
	A. Preparations for Finishing: Comply with the Architectural Woodwork Standards for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing interior architectural woodwork, as applicable to each unit ...
	B. Interior Architectural Woodwork for Opaque Finish: Shop prime with one coat of wood primer as specified in Section 099123 "Interior Painting."
	1. Backpriming: Apply one coat of primer, compatible with finish coats, to concealed surfaces of woodwork.  Apply two coats to surfaces installed in contact with concrete or masonry and to end-grain surfaces.

	C. Interior Architectural Woodwork for Transparent Finish: Shop-seal concealed surfaces with required pretreatments and first coat of finish as specified in Section 099300 "Staining and Transparent Finishing."
	1. Backpriming: Apply one coat of sealer, compatible with finish coats, to concealed surfaces of woodwork.  Apply two coats to surfaces installed in contact with concrete or masonry and to end-grain surfaces.


	2.13 SHOP FINISHING
	A. Finish interior architectural woodwork indicated on Drawings at fabrication shop. Defer only final touchup, cleaning, and polishing until after installation.
	B. Preparation for Finishing: Comply with Architectural Woodwork Standards, Section 5 for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing interior architectural woodwork, as applicable to each...
	1. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to concealed surfaces of interior architectural woodwork. Apply two coats to end-grain surfaces.

	C. Transparent Finish:
	1. Architectural Woodwork Standards Grade: Same as item to be finished.
	2. Finish: System - 4, Latex Acrylic, Water Based.
	3. Finish: System - 12, Polyurethane, Water Based.
	4. Wash Coat for Closed-Grain Woods: Apply wash-coat sealer to woodwork made from closed-grain wood before staining and finishing.
	5. Staining: Match approved sample for color .
	6. Open Finish for Open-Grain Woods: Do not apply filler to open-grain woods.
	7. Filled Finish for Open-Grain Woods: Apply paste wood filler and wipe off excess. Tint filler to match stained wood.
	8. Sheen: Satin, 31-45 gloss units measured on 60-degree gloss meter according to ASTM D 523.

	D. Opaque Finish:
	1. Architectural Woodworking Standards Grade: Same as item to be finished.
	2. Finish: System - 4, Latex Acrylic, Water Based.
	3. Finish: System - 12, Polyurethane, Water Based.
	4. Color: As selected by Architect from manufacturer's full range.
	5. Sheen: Satin, 31-45 gloss units measured on 60-degree gloss meter according to ASTM D 523.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition interior architectural woodwork to humidity conditions in installation areas for not less than 72 hours prior to beginning of installation.
	B. Before installing interior architectural woodwork, examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming of concealed surfaces.

	3.2 INSTALLATION
	A. Grade: Install interior architectural woodwork to comply with same grade as item to be installed.
	B. Assemble interior architectural woodwork and complete fabrication at Project site to the extent that it was not completed during shop fabrication.
	C. Install interior architectural woodwork level, plumb, true in line, and without distortion.
	1. Shim as required with concealed shims.
	2. Install level and plumb to a tolerance of 1/8 inch in 96 inches.

	D. Scribe and cut interior architectural woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Preservative-Treated Wood: Where cut or drilled in field, treat cut ends and drilled holes according to AWPA M4.
	F. Fire-Retardant-Treated Wood: Install fire-retardant-treated wood to comply with chemical treatment manufacturer's written instructions, including those for adhesives used to install woodwork.
	G. Anchor interior architectural woodwork to anchors or blocking built in or directly attached to substrates.
	1. Secure with countersunk, concealed fasteners and blind nailing.
	2. Use fine finishing nails  or finishing screws for exposed fastening, countersunk and filled flush with interior architectural woodwork.
	3. For shop-finished items, use filler matching finish of items being installed.

	H. Standing and Running Trim:
	1. Install with minimum number of joints possible, using full-length pieces (from maximum length of lumber available) to greatest extent possible.
	2. Do not use pieces less than 36 inches long, except where shorter single-length pieces are necessary.
	3. Scarf running joints and stagger in adjacent and related members.
	4. Fill gaps, if any, between top of base and wall with latex sealant, painted to match wall.
	5. Install standing and running trim with no more variation from a straight line than 1/8 inch in 96 inches.

	I. Stairs: Securely anchor carriages to supporting substrates.
	1. Install stairs with treads and risers no more than 1/8 inch from indicated position.
	2. Secure with countersunk, concealed fasteners and blind nailing.
	3. Use fine finishing nails  or finishing screws for exposed fastening, countersunk and filled flush with wood surface.

	J. Railings:
	1. Install rails with no more than 1/8 inch in 96-inch variation from a straight line.
	2. Stair Rails: Glue and dowel or pin balusters to treads and railings, and railings to newel posts.
	a. Secure with countersunk, concealed fasteners and blind nailing.
	b. Use fine finishing nails  or finishing screws for exposed fastening, countersunk and filled flush with wood surface.

	3. Wall Rails: Support rails on wall brackets securely fastened to wall framing.


	3.3 FIELD QUALITY CONTROL
	A. Inspections: Provide inspection of installed Work through certifying that woodwork, including installation, complies with requirements of the Architectural Woodwork Standards for the specified grade.
	1. Inspection entity shall prepare and submit report of inspection.




	064214 - STILE AND RAIL WOOD PANELING [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Stile and rail wood paneling for opaque finish.
	2. Wood furring, blocking, shims, and hanging strips for installing stile and rail wood paneling that are not concealed within other construction.
	3. Shop finishing.


	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site .

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include data for fire-retardant treatment from chemical-treatment manufacturer and certification by treating plant that treated materials comply with requirements.

	B. Shop Drawings: For stile and rail wood paneling.
	1. Include plans, elevations, sections, and attachment details.
	2. Apply AWI Quality Certification Program label to Shop Drawings.

	C. Samples: For each exposed product and for each color and finish specified.

	1.4 INFORMATIONAL SUBMITTALS
	1.5 QUALITY ASSURANCE
	1.6 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install paneling until building is enclosed, wet-work is complete, and HVAC system is operating and maintaining temperature and relative humidity at levels planned for building occupants during the remai...


	PART 2 -  PRODUCTS
	2.1 PANELING FABRICATORS
	A. Source Limitations: Engage a qualified woodworking firm to assume undivided responsibility for production of paneling and wood-veneer-faced architectural cabinets ornamental woodwork wood trim wood frames .
	B. Fabricators: Subject to compliance with requirements, available fabricators offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. .


	2.2 PANELING, GENERAL
	A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork Standards" for grades of stile and rail wood paneling (stile and rail wall surfacing) indicated for construction, finishes, installation, and other requirements.
	1. Provide inspections of fabrication and installation together with labels and certificates from AWI certification program indicating that woodwork complies with requirements of grades specified.


	2.3 STILE AND RAIL WOOD PANELING FOR OPAQUE FINISH
	A. Grade: Economy.
	B. Wood Species: Any closed-grain hardwood .
	C. Stiles and Rails: Either solid lumber or particleboard, shop filled on face, with veneered or lumber-banded edges, at paneling fabricator's option.
	D. Flat Insert Panels: MDF or particleboard with shop-filled face.
	E. Shop assemble stile and rail paneling into largest units practical for delivery and installation. Provide shop-prepared detachable joints for necessary field connections. Sand and pull joints tight in shop so field joints will comply with joint tol...
	1. Outside Corner of Stile and Rail Paneling: Shop prepare using lock-mitered  or mitered-and-splined construction. Assemble, sand, and glue in shop if site conditions permit.


	2.4 MATERIALS
	A. Materials, General: Provide materials that comply with requirements of referenced quality standard for each quality grade specified unless otherwise indicated.
	B. Wood Moisture Content: 5 to 10 percent.
	C. Composite Wood Products: Provide materials that comply with requirements of referenced quality standard for each quality grade specified unless otherwise indicated.
	1. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1.


	2.5 INSTALLATION MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber , kiln-dried to less than 15 percent moisture content.
	B. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-metal or hot-dip galvanized anchors and inserts at insi...
	C. Installation Adhesive: Product recommended by panel fabricator for each substrate for secure anchorage.

	2.6 FABRICATION
	A. Complete fabrication, including assembly, to maximum extent possible before shipment to Project site.
	B. Shop cut openings, to maximum extent possible, to receive hardware, appliances, plumbing fixtures, electrical work, and similar items.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF STILE AND RAIL WOOD PANELING
	A. Before installation, condition paneling to humidity conditions in installation areas.
	B. Grade: Install paneling to comply with quality standard grade of paneling to be installed.
	C. Install paneling level, plumb, true in line, and without distortion. Shim as required with concealed shims. Install level and plumb to a tolerance of 1/8 inch in 96 inches. Install with no more than 1/16 inch in 96-inch vertical cup or bow and 1/8 ...
	D. Scribe and cut paneling to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Anchor paneling to supporting substrate with concealed panel-hanger clips splined connection strips .
	1. Do not use face fastening unless covered by trim .

	F. Complete finishing work specified in this Section to extent not completed at shop or before installation of paneling. Fill nail holes with matching filler where exposed.
	G. See Section 099123 "Interior Painting" and for final finishing of installed paneling.



	070150.19 - PREPARATION FOR REROOFING [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Full tear-off of entire roof system .
	2. Re-cover preparation of entire roof area .
	3. Removal of flashings and counterflashings.


	1.2 INFORMATIONAL SUBMITTALS
	1.3 QUALITY ASSURANCE
	1.4 FIELD CONDITIONS
	A. Existing Roofing System:
	B. Owner will not occupy portions of building immediately below reroofing area.
	1. Conduct reroofing so Owner's operations are not disrupted.

	C. Protect building to be reroofed, adjacent buildings, walkways, site improvements, exterior plantings, and landscaping from damage or soiling from reroofing operations.
	D. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.
	E. Limit construction loads on existing roof areas to remain, and existing roof areas scheduled to be reroofed to for rooftop equipment wheel loads and for uniformly distributed loads.
	F. Weather Limitations: Proceed with reroofing preparation only when existing and forecasted weather conditions permit Work to proceed without water entering existing roofing system or building.
	1. Remove only as much roofing in one day as can be made watertight in the same day.


	1.5 WARRANTY
	A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during reroofing, by methods and with materials so as not to void existing roofing system warranty issued by .


	PART 2 -  PRODUCTS
	2.1 AUXILIARY REROOFING MATERIALS
	A. General: Use auxiliary reroofing preparation materials recommended by roofing system manufacturer for intended use and compatible with components of new roofing system.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Seal or isolate windows that may be exposed to airborne substances created in removal of existing materials.
	B. Shut off rooftop utilities and service piping before beginning the Work.
	C. Test existing roof drains to verify that they are not blocked or restricted.
	1. Immediately notify Architect of any blockages or restrictions.

	D. Coordinate with Owner to shut down air-intake equipment in the vicinity of the Work.
	1. Cover air-intake louvers before proceeding with reroofing work that could affect indoor air quality or activate smoke detectors in the ductwork.

	E. During removal operations, have sufficient and suitable materials on-site to facilitate rapid installation of temporary protection in the event of unexpected rain.
	F. Maintain roof drains in functioning condition to ensure roof drainage at end of each workday.
	1. Prevent debris from entering or blocking roof drains and conductors.
	a. Use roof-drain plugs specifically designed for this purpose.
	b. Remove roof-drain plugs at end of each workday, when no work is taking place, or when rain is forecast.

	2. If roof drains are temporarily blocked or unserviceable due to roofing system removal or partial installation of new roofing system, provide alternative drainage method to remove water and eliminate ponding.
	a. Do not permit water to enter into or under existing roofing system components that are to remain.



	3.2 ROOF TEAR-OFF
	A. Lower removed roofing materials to ground and onto lower roof levels, using dust-tight chutes or other acceptable means of removing materials from roof areas.
	B. Remove pavers and accessories from roofing.
	1. Store and protect pavers and accessories for reuse in manner not to exceed structural loading limitations of roof deck.
	2. Discard cracked pavers.

	C. Full Roof Tear-off: Remove existing roofing and other roofing system components down to the existing roof deck .
	1. Remove vapor retarder .
	2. Remove base flashings and counter flashings.
	3. Remove perimeter edge flashing and gravel stops.
	4. Remove copings.
	5. Remove flashings at pipes, curbs, mechanical equipment, and other penetrations.
	6. Remove roof drains indicated on Drawings to be removed.
	7. Remove wood blocking, curbs, and nailers.
	8. Remove fasteners from deck.


	3.3 DECK PREPARATION
	A. Inspect deck after tear-off of roofing system.
	B. If broken or loose fasteners that secure deck panels to one another or to structure are observed, or if deck appears or feels inadequately attached, immediately notify Architect.
	1. Do not proceed with installation until directed by Architect.

	C. If deck surface is unsuitable for receiving new roofing or if structural integrity of deck is suspect, immediately notify Architect.
	1. Do not proceed with installation until directed by Architect.

	D. Provide additional deck securement as indicated on Drawings.
	E. Replace plywood roof sheathing as indicated on Drawings.
	F. Replace plywood roof sheathing as directed by Architect.
	1. Roof sheathing replacement will be paid for by adjusting the Contract Sum according to unit prices included in the Contract Documents.


	3.4 ROOF RE-COVER PREPARATION
	A. Remove blisters, ridges, buckles, and other substrate irregularities from existing roofing that inhibit new recover boards from conforming to substrate.
	1. Remove loose aggregate from aggregate-surfaced, built-up bituminous roofing with a power broom.
	2. Broom clean existing substrate.
	3. Coordinate with Owner's inspector to schedule times for tests and inspections.
	4. Verify that existing substrate is dry.
	a. Spot check substrates with an electrical capacitance moisture-detection meter.

	5. Remove materials that are wet or damp.
	a. Removal will be paid for by adjusting the Contract Sum according to unit prices included in the Contract Documents.


	B. Remove blisters, ridges, buckles, and other substrate irregularities from existing roofing that inhibit new roofing from conforming to substrate.
	1. Broom clean existing substrate.
	2. Coordinate with Owner's inspector to schedule times for tests and inspections.
	3. Verify that existing substrate is dry before proceeding with installation.
	a. Spot check substrates with an electrical capacitance moisture-detection meter.

	4. Remove materials that are wet and damp.
	a. Removal will be paid for by adjusting the Contract Sum according to unit prices included in the Contract Documents.



	3.5 BASE FLASHING REMOVAL
	A. Remove existing base flashings.
	1. Clean substrates of contaminants, such as asphalt, sheet materials, dirt, and debris.

	B. Do not damage metal counterflashings that are to remain.
	1. Replace metal counterflashings damaged during removal with counterflashings specified in Section 076200 "Sheet Metal Flashing and Trim."

	C. When directed by Architect, replace parapet framing, wood blocking, curbs, and nailers to comply with Section 061000 "Rough Carpentry."



	071000 - FOUNDATION DAMPPROOFING _ WATERPROOFING
	PART 1   GENERAL
	1.1 SECTION INCLUDES
	A. Below grade waterproofing and dampproofing

	1.2 RELATED SECTIONS
	1.3 REFERENCES
	A. AATC 127 - Water Resistance: Hydrostatic Pressure Test; 1998.
	B. ASTM C 1311 - Standard Specification for Solvent Release Sealants; 2002.
	C. ASTM D 1621 - Standard Test Method for Compressive Properties of Rigid Cellular Plastics; 2004a.
	D. ASTM E 96/E 96M - Standard Test Methods for Water Vapor Transmission of Materials; 2005.
	E. CCMC Technical Guide for Foundation Wall Drainage Systems – Dimpled Membranes. Master Format Section 02622.1; (Oct. 11, 2006).
	F. CCMC Technical Guide for Rigid Polyethylene or Polystyrene Dampproofing Membrane. Master Format Section 07111; (Oct. 11, 2001).
	G. CGSB 19-GP-14M - Sealing Compound, One Component, Butyl-Polyisobutylene Polymer Base, Solvent Curing; 1984.

	1.4 SUBMITTALS
	A. See Section 01300 - Administrative Requirements, for submittal procedures.
	B. Product Data:  Manufacturer's data sheets on each product to be used, including:
	1. Preparation instructions and recommendations.
	2. Storage and handling requirements and recommendations.
	3. Installation methods.
	4. Specimen warranty.

	C. Samples:  12 by 12 inch (300 by 300 mm) piece of sheet; minimum 12 inch (300 mm) long piece of strip; each type of fastener.
	D. Test Reports:  Evaluation service reports or other independent testing agency reports showing compliance with specified requirements.
	E. Installer Qualifications:  Include minimum of 5 project references.
	F. Executed warranty.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Company specializing in performing work of this type and approved by the membrane manufacturer.
	B. Manufacturer's Field Services:  Provide the services of a representative accredited by the sheet manufacturer to examine substrates before starting installation, periodically review installation procedures, and review final installed systems.

	1.6 DELIVERY, STORAGE, AND PROTECTION
	A. Deliver products to project site in original packaging with labels intact.
	B. Store products in manner acceptable to membrane manufacturer.
	C. When products must be stored for extended periods, keep out of direct sunlight and at temperatures above minus 22 degrees F (minus 30 degrees C).
	D. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in accordance with requirements of local authorities having jurisdiction.

	1.7 WARRANTY
	A. Manufacturer’s Limited Product Warranty.


	PART 2   PRODUCTS
	2.1 MANUFACTURERS
	A. All Products of This Section:
	1. Dörken Systems Inc:  www.dorken.com
	2. Substitutions:  See Section 01600 - Product Requirements


	2.2 Applications
	A. Foundation Wall Waterproofing or dampproofing:  Install membrane to all walls below grade, from bottom of wall to grade level, and in locations indicated on the drawings.

	2.3 MATERIALS
	A. Foundation Wall Waterproofing or dampproofing Membrane:  High density polyethylene sheet, dimpled throughout field of sheet, with flat flanges on manufactured edges.
	1. a. Product:  Dörken Systems Inc. DELTA®-MS
	b. Color: Brown.
	c. Working Temperature Range:  Minus 22º F (minus 30º C) to 176º F (80º C).
	d. Dimple Height: 5/16 inch (8mm)
	e. Compressive Strength: ASTM D 1621:  Approximately 5200 psf (250 kN/sq m)
	f.  Flange Width: 2 inch (50 mm)
	g. UV Stability: 30 days maximum UV exposure, however cover as soon as possible
	h. Material Quality: Meeting minimum requirements of CCMC Technical Guide for Rigid Polyethylene or Polystyrene Dampproofing Membrane.
	i. Sheet Width: As required to result in as few seams as possible.
	j. Recycled Content: 60% post consumer / post-industrial HDPE
	k. Sustainable Design: Virgin co-extrusion process, utilizing virgin polyethylene on the         outside layers and recycled HDPE in the middle to provide long-term in situ performance.

	B. Accessories as recommended by product manufacturer’s installation instructions.


	PART 3   EXECUTION
	3.1 EXAMINATION
	A. Verify that substrates are sound enough to retain fasteners and suitable for bonding of sealant.
	B. Verify that there are no active leaks within area to be covered.
	C. Verify that perimeter foundation drainage system has been properly installed.
	D. Verify that finish grade elevations are clearly marked.
	E. Do not begin installation until substrates have been properly prepared.
	F. If substrate preparation is the responsibility of another trade, notify Architect of unsatisfactory preparation before proceeding.

	3.2 PREPARATION
	A. Clean surfaces "broom clean" prior to installation.
	B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.
	1. Remove projections larger than 1/4 inch (6 mm); remove sharp edges.
	2. In concrete and masonry, patch cracks and holes so that they provide suitable substrate as recommended by membrane manufacturer.

	C. Mark a chalk line at anticipated grade level on walls prior to starting installation.

	3.3 INSTALLATION
	A. Install in accordance with manufacturer's recommended procedure.
	B. Do not install when:
	1. Ambient temperature is below minus 22 degrees F (minus 30 degrees C).
	2. Concrete has been cured for less than 3 days.
	3. Standing water is present.

	C. General Sheet Installation:  Start at lowest point and work to top, running length of sheets horizontally and overlapping upper sheets in shingle fashion at least 6 inches (150 mm); lap vertical joints at least 6 inches (150 mm).
	1. Install sheets without gaps, wrinkles, creases, or tears.
	2. Align and interlock overlapping layers.
	3. Secure to substrate at edges and in the field of the sheet using fasteners and methods recommended by sheet manufacturer; stagger fasteners in alternate rows.
	4. Flash and seal top edges, around openings and penetrations, and other locations recommended by manufacturer, in manner recommended by manufacturer.

	D. Foundation wall waterproofing or dampproofing:  In addition to general sheet installation specified above:
	1. Install with protruding dimples on side facing substrate.
	2. Unless otherwise indicated, fasten dimpled sheets using specified fasteners with dimpled washers interlocked with sheet at not more than 24 inches (600 mm) on center in a “W” pattern.
	3. At top, install with flat edge secured with DELTA®-MOLD STRIP. Fasten at not more than 8 inches (200 mm) on center.
	4. At all joints, apply continuous bead of sealant between layers and fasten through both layers with specified fasteners with dimpled washers.
	5. At vertical joints, overlap sheets at least 6 inches (150 mm) and interlock dimples, making full contact with sealant.
	6. At horizontal joints, apply continuous sealant bead between wall and top flange of lower sheet and fasten lower sheet along top edge; overlap upper sheet over flat flange of lower sheet and fasten through both sheets at lower edge of upper sheet at...
	7. At interruptions and penetrations, apply continuous bead of sealant between sheet and substrate, fasten sheet around entire opening at not more than 8 inches (100 mm) on center, and cover cut edge with flashing strip sealed to wall and fastened at ...
	8. At inside and outside corners, install sheet as close to substrate as possible without breaking and fasten along both sides entire length of corner, not closer than 5 inches (125 mm) to corner.
	9. At bottom of walls, extend a single sheet from wall over footing to drainage pipe.

	E. Repairs to Dimpled Sheet:  Apply patch made of same material interlocked, with continuous sealant bead around tear or penetration.

	3.4 FIELD QUALITY CONTROL
	A. Provide the services of a manufacturer's representative to inspect substrates for suitability for installation, to review procedures during construction, and to review the finished work.

	3.5 PROTECTION
	A. Do not leave installed membrane exposed to sunlight for more than 30 days after installation; to cover, complete backfill operation or cover with protection board.
	B. Prior to backfilling, inspect DELTA®-MS for tears and other damage and repair.
	C. Take care when backfilling to avoid damage to membrane; replace membrane damaged during backfilling.
	D. Protect installed products until completion of project.
	E. Touch-up, repair or replace damaged products before Substantial Completion.



	072100 - THERMAL INSULATION [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Glass-fiber blanket insulation.


	1.2 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Extruded polystyrene foam-plastic board insulation.
	2. Glass-fiber blanket insulation.


	1.3 INFORMATIONAL SUBMITTALS
	A. Installer's Certification: Listing type, manufacturer, and R-value of insulation installed in each element of the building thermal envelope.
	1. Sign, date, and post the certification in a conspicuous location on Project site.

	B. Product test reports.


	PART 2 -  PRODUCTS
	2.1 GLASS-FIBER BLANKET INSULATION
	A. Glass-Fiber Blanket Insulation, Unfaced : ASTM C665, Type I; passing ASTM E136 for combustion characteristics.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. CertainTeed Corporation.
	b. CertainTeed Insulation.
	c. Johns Manville; a Berkshire Hathaway company.
	d. Knauf Insulation.
	e. Owens Corning.

	2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	3. Smoke-Developed Index: Not more than 50 when tested in accordance with ASTM E84.
	4. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.


	2.2 ACCESSORIES
	A. Insulation for Miscellaneous Voids:
	1. Spray Polyurethane Foam Insulation: ASTM C1029, Type II, closed cell, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E84.

	B. Insulation Anchors, Spindles, and Standoffs: As recommended by manufacturer.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Install insulation with manufacturer's R-value label exposed after insulation is installed.
	D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill voids with insulation. Remove projections that interfere with placement.
	E. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or required to make up total thickness or to achieve R-v...

	3.2 INSTALLATION OF SLAB INSULATION
	A. On vertical slab edge and foundation surfaces, set insulation units using manufacturer's recommended adhesive according to manufacturer's written instructions.
	1. If not otherwise indicated, extend insulation a minimum of 36 inches 48 inches below exterior grade line.

	B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions. Stagger end joints and tightly abut insulation units.
	1. If not otherwise indicated, extend insulation a minimum of 36 inches 48 inches in from exterior walls.


	3.3 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION
	A. Blanket Insulation: Install in cavities formed by framing members according to the following requirements:
	1. Use insulation widths and lengths that fill the cavities formed by framing members. If more than one length is required to fill the cavities, provide lengths that will produce a snug fit between ends.
	2. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
	4. For wood-framed construction, install blankets according to ASTM C1320 and as follows:
	a. With faced blankets having stapling flanges, lap blanket flange over flange of adjacent blanket to maintain continuity of vapor retarder once finish material is installed over it.


	B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:
	1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum volume equaling a density of approximately 2.5 lb/cu. ft..
	2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.




	075323 - ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Adhered ethylene-propylene-diene-terpolymer (EPDM) roofing system.
	2. Substrate board.
	3. Roof insulation.
	4. Cover board.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. For insulation and roof system component fasteners, include copy of FM Approvals' RoofNav listing.


	1.3 INFORMATIONAL SUBMITTALS
	A. Manufacturer Certificates:
	1. Performance Requirement Certificate: Signed by roof membrane manufacturer, certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
	a. Submit evidence of complying with performance requirements.

	2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying that all materials supplied under this Section are acceptable for special warranty.

	B. Sample warranties.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special warranty.

	1.6 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: 20 years from Date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure when tested according to ASTM G152, ASTM G154, or ASTM G155.
	B. Impact Resistance: Roof membrane shall resist impact damage when tested according to ASTM D3746, ASTM D4272, or the Resistance to Foot Traffic Test in FM Approvals 4470.
	C. FM Approvals' RoofNav Listing: Roof membrane, base flashings, and component materials shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part of a roofing system, and shall be listed in FM Approvals' RoofNav for Class 1 or ...
	1. Fire/Windstorm Classification: Class 1A-90 .
	2. Hail-Resistance Rating: FM Global Property Loss Prevention Data Sheet 1-34 MH .

	D. SPRI's Directory of Roof Assemblies Listing: Roof membrane, base flashings, and component materials shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part of a roofing system, and shall be listed in SPRI's Directory of Roo...
	1. Wind Uplift Load Capacity: 90 psf .

	E. Exterior Fire-Test Exposure: ASTM E108 or UL 790, Class A ; for application and roof slopes indicated; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.

	2.2 ETHYLENE-PROPYLENE-DIENE-TERPOLYMER (EPDM) ROOFING
	A. EPDM Sheet: ASTM D4637/D4637M, Type I, nonreinforced, EPDM sheet  with factory-applied seam tape.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Incorporated.
	b. Firestone Building Products.
	c. Johns Manville; a Berkshire Hathaway company.

	2. Thickness: 60 mils , nominal.
	3. Exposed Face Color: Black .


	2.3 AUXILIARY ROOFING MATERIALS
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with other roofing components.
	1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction.

	B. Protection Sheet: Epichlorohydrin or neoprene nonreinforced flexible sheet, 55 to 60 mils thick, recommended by EPDM manufacturer for resistance to hydrocarbons, non-aromatic solvents, grease, and oil.
	C. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer.
	D. Bonding Adhesive: Manufacturer's standard , water based.
	E. Seaming Material: Manufacturer's standard, synthetic-rubber polymer primer and 3-inch- wide minimum, butyl splice tape with release film .
	F. Lap Sealant: Manufacturer's standard, single-component sealant , colored to match membrane roofing.
	G. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening components to substrate, and acceptable to roofing system manufacturer.
	H. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, molded pipe boot flashings, preformed inside and outside corner sheet flashings, reinforced EPDM securement strips, T-joint covers, in-seam sealants, term...
	1. Provide white flashing accessories for white EPDM membrane roofing.


	2.4 SUBSTRATE BOARDS
	A. Substrate Board: ASTM C1177/C1177M, glass-mat, water-resistant gypsum board or ASTM C1278/C1278M, fiber-reinforced gypsum board.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Georgia-Pacific Gypsum LLC.
	c. National Gypsum Company.
	d. USG Corporation.

	2. Thickness: Type X, 5/8 inch.
	3. Surface Finish: Factory primed .

	B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening substrate panel to roof deck.

	2.5 ROOF INSULATION
	A. Composite Polyisocyanurate Board Insulation: ASTM C1289, with factory-applied facing board on one major surface, as indicated below by type, and felt or glass-fiber mat facer on the other.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Atlas EPS; a Division of Atlas Roofing Corporation.
	b. Atlas Roofing Corporation.
	c. Firestone Building Products.
	d. GAF.
	e. Hunter Panels.
	f. Insulfoam; Carlisle Construction Materials Company.
	g. Johns Manville; a Berkshire Hathaway company.

	2. Size: 48 by 48 inches 48 by 96 inches.
	3. Thickness: 6 Inches .

	B. Tapered Insulation: Provide factory-tapered insulation boards.
	1. Material: Match roof insulation .
	2. Minimum Thickness: 1/4 inch.
	3. Slope:
	a. Roof Field: 1/4 inch per foot unless otherwise indicated on Drawings.
	b. Saddles and Crickets: 1/2 inch per foot unless otherwise indicated on Drawings.



	2.6 INSULATION ACCESSORIES
	A. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening roof insulation  and cover boards to substrate, and acceptable to roofing system manuf...
	B. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof insulation to substrate or to another insulation layer as follows:
	1. Full-spread, spray-applied, low-rise, two-component urethane adhesive.

	C. Cover Board: ASTM C1177/C1177M, glass-mat, water-resistant gypsum substrate, or ASTM C1278/C1278M, fiber-reinforced gypsum board.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Georgia-Pacific Gypsum LLC.
	b. National Gypsum Company.
	c. USG Corporation.

	2. Thickness: 1/2 inch .
	3. Surface Finish: Factory primed .



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance of the Work.
	1. Verify that minimum concrete drying period recommended by roofing system manufacturer has passed.
	2. Verify that concrete substrate is visibly dry and free of moisture, and that minimum concrete internal relative humidity is not more than 75 percent, or as recommended by roofing system manufacturer when tested according to ASTM F2170.
	a. Test Frequency: One test probe per each 1000 sq. ft. , or portion thereof, of roof deck, with not less than three test probes.
	b. Submit test reports within 24 hours of performing tests.

	3. Verify that concrete-curing compounds that will impair adhesion of roofing components to roof deck have been removed.
	4. Verify that joints in precast concrete roof decks have been grouted flush with top of concrete.


	3.2 PREPARATION
	A. Perform fastener-pullout tests according to roof system manufacturer's written instructions.
	1. Submit test result within 24 hours of performing tests.
	a. Include manufacturer's requirements for any revision to previously submitted fastener patterns required to achieve specified wind uplift requirements.


	B. Install sound-absorbing insulation strips according to acoustical roof deck manufacturer's written instructions.

	3.3 INSTALLATION OF ROOFING, GENERAL
	A. Install roofing system according to roofing system manufacturer's written instructions, FM Approvals' RoofNav assembly requirements, and FM Global Property Loss Prevention Data Sheet 1-29.
	B. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at end of workday or when rain is forecast. Remove and discard temporary seals before beginning work on adjoini...

	3.4 INSTALLATION OF SUBSTRATE BOARD
	A. Install substrate board with long joints in continuous straight lines, with end joints staggered not less than 24 inches in adjacent rows.
	1. At steel roof decks, install substrate board at right angle to flutes of deck.
	a. Locate end joints over crests of steel roof deck.

	2. Tightly butt substrate boards together.
	3. Cut substrate board to fit tight around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	4. Fasten substrate board to top flanges of steel deck according to recommendations in FM Approvals' RoofNav listed roof assembly requirements for specified Windstorm Resistance Classification and FM Global Property Loss Prevention Data Sheet 1-29.
	5. Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, perimeter, and field of roof according to roofing system manufacturers' written instructions.
	6. Loosely lay substrate board over roof deck.


	3.5 INSTALLATION OF INSULATION
	A. Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at end of workday.
	B. Comply with roofing system and insulation manufacturer's written instructions for installing roof insulation.
	C. Installation Over Decking:
	1. Mechanically fasten slip sheet to roof deck using mechanical fasteners specifically designed and sized for fastening slip sheet to wood panel decks.
	a. Fasten slip sheet according to requirements in SPRI's Directory of Roof Assemblies for specified Wind Uplift Load Capacity.
	b. Fasten slip sheet to resist specified uplift pressure at corners, perimeter, and field of roof.

	2. Install base layer of insulation with joints staggered not less than 24 inches in adjacent rows end joints staggered not less than 12 inches in adjacent rows.
	a. Where installing composite and noncomposite insulation in two or more layers, install noncomposite board insulation for bottom layer and intermediate layers, if applicable, and install composite board insulation for top layer.
	b. Trim insulation neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	c. Make joints between adjacent insulation boards not more than 1/4 inch in width.
	d. At internal roof drains, slope insulation to create a square drain sump with each side equal to the diameter of the drain bowl plus 24 inches.
	1) Trim insulation so that water flow is unrestricted.

	e. Fill gaps exceeding 1/4 inch with insulation.
	f. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
	g. Loosely lay base layer of insulation units over substrate.
	h. Mechanically attach base layer of insulation  and substrate board using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to wood panel decks.
	1) Fasten insulation according to requirements in SPRI's Directory of Roof Assemblies for specified Wind Uplift Load Capacity.
	2) Fasten insulation to resist specified uplift pressure at corners, perimeter, and field of roof.


	3. Install upper layers of insulation  and tapered insulation with joints of each layer offset not less than 12 inches from previous layer of insulation.
	a. Staggered end joints within each layer not less than 24 inches in adjacent rows.
	b. Install with long joints continuous and with end joints staggered not less than 12 inches in adjacent rows.
	c. Trim insulation neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	d. Make joints between adjacent insulation boards not more than 1/4 inch in width.
	e. At internal roof drains, slope insulation to create a square drain sump with each side equal to the diameter of the drain bowl plus 24 inches.
	1) Trim insulation so that water flow is unrestricted.

	f. Fill gaps exceeding 1/4 inch with insulation.
	g. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
	h. Loosely lay each layer of insulation units over substrate.
	i. Adhere each layer of insulation to substrate using adhesive according to FM Approvals' RoofNav assembly requirements and FM Global Property Loss Prevention Data Sheet 1-29 for specified Windstorm Resistance Classification, as follows:
	1) Set each layer of insulation in a solid mopping of hot roofing asphalt, applied within plus or minus 25 deg F of equiviscous temperature.
	2) Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.
	3) Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.



	D. Installation Over Concrete Decks:
	1. Install base layer of insulation with joints staggered not less than 24 inches in adjacent rows .
	a. Where installing composite and noncomposite insulation in two or more layers, install noncomposite board insulation for bottom layer and intermediate layers, if applicable, and install composite board insulation for top layer.
	b. Trim insulation neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	c. Make joints between adjacent insulation boards not more than 1/4 inch in width.
	d. At internal roof drains, slope insulation to create a square drain sump with each side equal to the diameter of the drain bowl plus 24 inches.
	1) Trim insulation so that water flow is unrestricted.

	e. Fill gaps exceeding 1/4 inch with insulation.
	f. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
	g. Loosely lay base layer of insulation units over substrate.
	h. Adhere base layer of insulation to concrete roof deck according to FM Approvals' RoofNav assembly requirements and FM Global Property Loss Prevention Data Sheet 1-29 for specified Windstorm Resistance Classification, as follows:
	1) Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft., and allow primer to dry.
	2) Set insulation in a solid mopping of hot roofing asphalt, applied within plus or minus 25 deg F of equiviscous temperature.
	3) Set insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.
	4) Set insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.


	2. Install upper layers of insulation  and tapered insulation with joints of each layer offset not less than 12 inches from previous layer of insulation.
	a. Staggered end joints within each layer not less than 24 inches in adjacent rows.
	b. Install with long joints continuous and with end joints staggered not less than 12 inches in adjacent rows.
	c. Trim insulation neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	d. Make joints between adjacent insulation boards not more than 1/4 inch in width.
	e. At internal roof drains, slope insulation to create a square drain sump with each side equal to the diameter of the drain bowl plus 24 inches.
	1) Trim insulation so that water is unrestricted.

	f. Fill gaps exceeding 1/4 inch with insulation.
	g. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
	h. Loosely lay each layer of insulation units over substrate.
	i. Adhere each layer of insulation to substrate using adhesive according to FM Approvals' RoofNav assembly requirements and FM Global Property Loss Prevention Data Sheet 1-29 for specified Windstorm Resistance Classification, as follows:
	1) Set each layer of insulation in a solid mopping of hot roofing asphalt, applied within plus or minus 25 deg F of equiviscous temperature.
	2) Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.
	3) Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.




	3.6 INSTALLATION OF COVER BOARDS
	A. Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows. Offset joints of insulation below a minimum of 6 inches in each direction.
	1. Trim cover board neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	2. At internal roof drains, conform to slope of drain sump.
	a. Trim cover board so that water flow is unrestricted.

	3. Cut and fit cover board tight to nailers, projections, and penetrations.
	4. Loosely lay cover board over substrate.
	5. Adhere cover board to substrate using adhesive according to FM Approvals' RoofNav assembly requirements and FM Global Property Loss Prevention Data Sheet 1-29 for specified Windstorm Resistance Classification, as follows:
	a. Set cover board in a solid mopping of hot roofing asphalt, applied within plus or minus 25 deg F of equiviscous temperature.
	b. Set cover board in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.
	c. Set cover board in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.


	B. Install slip sheet over cover board and immediately beneath roofing.

	3.7 ADHERED ROOFING INSTALLATION
	A. Adhere roof membrane over area to receive roofing according to roofing system manufacturer's written instructions.
	B. Unroll membrane roof membrane and allow to relax before installing.
	C. Start installation of roofing in presence of roofing system manufacturer's technical personnel.
	D. Accurately align roof membrane, and maintain uniform side and end laps of minimum dimensions required by manufacturer. Stagger end laps.
	E. Bonding Adhesive: Apply to substrate and underside of roof membrane at rate required by manufacturer, and allow to partially dry before installing roof membrane. Do not apply to splice area of roof membrane.
	F. In addition to adhering, mechanically fasten roof membrane securely at terminations, penetrations, and perimeters.
	G. Apply roof membrane with side laps shingled with slope of roof deck where possible.
	H. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal roof membrane in place with clamping ring.
	I. Adhere protection sheet over roof membrane at locations indicated.

	3.8 INSTALLATION OF BASE FLASHING
	A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according to roofing system manufacturer's written instructions.
	B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow to partially dry. Do not apply to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
	D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping sheets to ensure a watertight seam installation. Apply lap sealant and seal exposed edges of sheet flashing terminations.
	E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.

	3.9 PROTECTING AND CLEANING
	A. Protect roofing system from damage and wear during remainder of construction period. When remaining construction does not affect or endanger roofing system, inspect roofing system for deterioration and damage, describing its nature and extent in a ...
	B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at time of Substantial Completion and according to wa...
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.



	078413 - PENETRATION FIRESTOPPING [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Penetration firestopping systems for the following applications:
	a. Penetrations in fire-resistance-rated walls.
	b. Penetrations in horizontal assemblies.



	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site .

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Product Schedule: For each penetration firestopping system. Include location, illustration of firestopping system, and design designation of qualified testing and inspecting agency.
	1. Engineering Judgments: Where Project conditions require modification to a qualified testing and inspecting agency's illustration for a particular penetration firestopping system, submit illustration, with modifications marked, approved by penetrati...


	1.4 INFORMATIONAL SUBMITTALS
	A. Product test reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Installer Certificates: From Installer indicating that penetration firestopping systems have been installed in compliance with requirements and manufacturer's written instructions.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A firm that has been approved by FM Approval according to FM Approval 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to comply with its "Qualified Firestop Contractor Program Requirements."


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:
	1. Perform penetration firestopping system tests by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Test per testing standards referenced in "Penetration Firestopping Systems" Article. Provide rated systems complying with the following requirements:
	a. Penetration firestopping systems shall bear classification marking of a qualified testing agency.
	1) UL in its "Fire Resistance Directory."
	2) Intertek Group in its "Directory of Listed Building Products."
	3) FM Approval in its "Approval Guide."




	2.2 PENETRATION FIRESTOPPING SYSTEMS
	A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other gases, and maintain original fire-resistance rating of construction penetrated. Penetration firestopping systems shall be compatible with one another, ...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Fire Protection Products.
	b. Hilti, Inc.
	c. Specified Technologies, Inc.
	d. Tremco, Inc.


	B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings determined per ASTM E814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg.
	1. F-Rating: Not less than the fire-resistance rating of constructions penetrated.

	C. Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings determined per ASTM E814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg.
	1. F-Rating: At least one hour, but not less than the fire-resistance rating of constructions penetrated.
	2. T-Rating: At least one hour, but not less than the fire-resistance rating of constructions penetrated except for floor penetrations within the cavity of a wall.
	3. W-Rating: Provide penetration firestopping systems showing no evidence of water leakage when tested according to UL 1479.

	D. Accessories: Provide components for each penetration firestopping system that are needed to install fill materials and to maintain ratings required. Use only those components specified by penetration firestopping system manufacturer and approved by...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of the Work.
	B. General: Install penetration firestopping systems to comply with manufacturer's written installation instructions and published drawings for products and applications.
	C. Install forming materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not forming permanent components of firestopping.

	D. Install fill materials by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories and penetrating items to achieve required fire-resistance ratings.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.2 IDENTIFICATION
	A. Wall Identification: Permanently label walls containing penetration firestopping systems with the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering not less than 3 inches high and with minimum 0.375-inch strokes.
	1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of wall and at intervals not exceeding 30 feet.

	B. Penetration Identification: Identify each penetration firestopping system with legible metal or plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of penetration firestopping system edge so labels are visible to a...
	1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing and inspecting agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.3 FIELD QUALITY CONTROL
	A. Owner will engage a qualified testing agency to perform tests and inspections according to ASTM E2174.
	B. Where deficiencies are found or penetration firestopping system is damaged or removed because of testing, repair or replace penetration firestopping system to comply with requirements.
	C. Proceed with enclosing penetration firestopping systems with other construction only after inspection reports are issued and installations comply with requirements.



	081113 - HOLLOW METAL DOORS AND FRAMES [MS - SF]
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Interior standard steel doors and frames.
	2. Exterior standard steel doors and frames.
	3. Interior custom hollow-metal doors and frames.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include the following:
	1. Elevations of each door type.
	2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
	3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.

	C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings. Coordinate with final door hardware schedule.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product test reports.
	B. Field quality control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Record Documents: For fire-rated doors, list of door numbers and applicable room name and number to which door accesses.

	1.6 QUALITY ASSURANCE
	A. Fire-Rated Door Inspector Qualifications: Inspector for field quality control inspections of fire-rated door assemblies shall meet the qualifications set forth in NFPA 80, Section 5.2.3.1 and the following:
	1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI) certification.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Apex Industries, Inc.
	2. Ceco Door; ASSA ABLOY.
	3. Curries Company; ASSA ABLOY.
	4. Mesker Door Inc.
	5. Pioneer Industries.
	6. Republic Doors and Frames.
	7. Steelcraft; an Allegion brand.


	2.2 PERFORMANCE REQUIREMENTS
	A. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings indicated on Drawings, based on testing at positive pr...
	1. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing according to UL 1784 and installed in compliance with NFPA 105.

	B. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than 0.40 deg Btu/F x h x sq. ft. when tested according to ASTM C518.

	2.3 INTERIOR STANDARD STEEL DOORS AND FRAMES
	A. Construct hollow-metal doors and frames to comply with standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Standard-Duty Doors and Frames: ANSI/SDI A250.8, Level 1; ANSI/SDI A250.4, Level C. At locations indicated in the Door and Frame Schedule .
	1. Doors:
	a. Type: As indicated in the Door and Frame Schedule.
	b. Thickness: 1-3/4 inches .
	c. Face: Metallic-coated steel sheet, minimum thickness of 0.032 inch.
	d. Edge Construction: Model 1, Full Flush .
	e. Core: Manufacturer's standard .

	2. Frames:
	a. Materials: Uncoated Metallic-coated steel sheet, minimum thickness of 0.042 inch.
	b.  Frames: Fabricated from same thickness material as adjacent door frame.
	c. Construction: Knocked down .



	2.4 EXTERIOR STANDARD STEEL DOORS AND FRAMES
	A. Construct hollow-metal doors and frames to comply with standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. At locations indicated in the Door and Frame Schedule .
	1. Doors:
	a. Type: As indicated in the Door and Frame Schedule.
	b. Thickness: 1-3/4 inches.
	c. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch, with minimum A40 coating.
	d. Edge Construction: Model 1, Full Flush .
	e. Edge Bevel: Provide manufacturer's standard beveled or square edges.
	f. Top Edge Closures: Close top edges of doors with flush closures of same material as face sheets. Seal joints against water penetration.
	g. Bottom Edges: Close bottom edges of doors  where required for attachment of weather stripping with end closures or channels of same material as face sheets. Provide weep-hole openings in bottoms of exterior doors to permit moisture to escape.
	h. Core: Manufacturer's standard .

	2. Frames:
	a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch, with minimum A40 coating.
	b. Construction: Knocked down .



	2.5 INTERIOR CUSTOM HOLLOW-METAL DOORS AND FRAMES
	A. Hollow-Metal Doors and Frames: NAAMM-HMMA 860; ANSI/SDI A250.4, Physical Performance Level A. At locations indicated in the Door and Frame Schedule .
	1. Doors:
	a. Type: As indicated in the Door and Frame Schedule.
	b. Thickness: 1-3/4 inches.
	c. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch .
	d. Edge Construction: Continuously welded with no visible seam.
	e. Core: Steel stiffened.

	2. Frames:
	a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch.
	b. Construction: Full profile welded.



	2.6 FRAME ANCHORS
	A. Jamb Anchors:
	1. Type: Anchors of minimum size and type required by applicable door and frame standard, and suitable for performance level indicated.
	2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with no floor anchor. Provide one additional anchor for each 24 inches of frame height above 7 feet.
	3. Postinstalled Expansion Anchor: Minimum 3/8-inch- diameter bolts with expansion shields or inserts, with manufacturer's standard pipe spacer.

	B. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension clips, allowing not less than 2-inch height adjustment. Terminate bottom of frames at top of underlayment.
	C. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M or ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M, Class B.


	2.7 MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B.
	D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M.
	E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	F. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E136 for combus...
	G. Glazing: Comply with requirements in Section 088000 "Glazing."

	2.8 FABRICATION
	A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch beyond edge of door on which astragal is mounted or as required to comply w...
	B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations require multiple sections. Where frames are fabricated in sections, provide alignment plates or angles at each joint, fabricated of metal of same or greater ...
	1.  Frames: Provide closed tubular members with no visible face seams or joints, fabricated from same material as door frame. Fasten members at crossings and to jambs by welding , or by rigid mechanical anchors.
	2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as follows. Keep holes clear during construction.
	a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.
	b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.


	C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and tapping according to ANSI/SDI A250.6, the Door Hardware Sche...
	1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.
	2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for hardware.


	2.9 STEEL FINISHES
	A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.
	1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite prolonged exposure.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces. Touch up factory-applied finishes where spreaders ...
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.2 INSTALLATION
	A. Hollow-Metal Frames: Comply with ANSI/SDI A250.11 .
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set. After wall construction is complete, remove temporary braces without damage to completed Work.
	a. Where frames are fabricated in sections, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. Touch-up finishes.
	b. Install frames with removable stops located on secure side of opening.

	2. Fire-Rated Openings: Install frames according to NFPA 80.
	3. Floor Anchors: Secure with postinstalled expansion anchors.
	a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	4. Solidly pack mineral-fiber insulation inside frames.
	5. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between frames and masonry with grout or mortar.
	6. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces.
	7. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:
	a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.


	B. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances specified below.
	1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8 .
	2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.
	3. Smoke-Control Doors: Install doors according to NFPA 105.

	C. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-metal manufacturer's written instructions.

	3.3 FIELD QUALITY CONTROL
	A. Inspection Agency: Owner will engage a qualified inspector to perform inspections and to furnish reports to Architect.
	B. Inspections:
	1. Fire-Rated Door Inspections: Inspect each fire-rated door according to NFPA 80, Section 5.2.
	2. Egress Door Inspections: Inspect each door equipped with panic hardware, each door equipped with fire exit hardware, each door located in an exit enclosure, each electrically controlled egress door, and each door equipped with special locking arran...

	C. Repair or remove and replace installations where inspections indicate that they do not comply with specified requirements.
	D. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly installations comply with specified requirements.
	E. Prepare and submit separate inspection report for each fire-rated door assembly indicating compliance with each item listed in NFPA 80 .

	3.4 REPAIR
	A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.
	C. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in painting Sections.



	081433 - STILE AND RAIL WOOD DOORS [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Interior stile and rail wood doors.
	2. Interior fire-rated stile and rail wood doors.
	3. Factory priming .


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product, including the following:
	1. Details of construction  and glazing.
	2. Door frame construction.
	3. Factory-machining criteria.
	4. Factory- priming specifications.

	B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; construction details not covered in Product Data, including those for stiles, rails, panels, and moldings (sticking); and other pertinent data, including...
	1. Door schedule indicating door  and frame location, type, size, fire protection rating, and swing.
	2. Door elevations, dimensions and location of hardware, lite locations, and glazing thickness.
	3. Details of frame for each frame type, including dimensions and profile.
	4. Details of electrical raceway and preparation for electrified hardware, access control systems, and security systems.
	5. Clearances and undercuts.
	6. Requirements for veneer matching.

	C. Samples: For factory-finished doors and factory-finished door frames.

	1.3 INFORMATIONAL SUBMITTALS
	1.4 CLOSEOUT SUBMITTALS
	A. Record Documents: For fire-rated doors, list of door numbers and applicable room name and number to which door accesses.

	1.5 QUALITY ASSURANCE
	A. Manufacturer's Certification: Licensed participant in .
	B. Fire-Rated Door Inspector Qualifications: Inspector for field quality control inspections of fire-rated door assemblies shall meet the qualifications set forth in NFPA 80, section 5.2.3.1 and the following:
	1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI) certification.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Rated Wood DoorAssemblies: Complying with NFPA 80 that are listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings and temperature-rise limits indicated on Drawings, based on t...
	B. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing according to UL 1784 and installed in compliance with NFPA 105.

	2.2 MATERIALS
	A. Use only materials that comply with referenced standards and other requirements specified.
	1. Assemble exterior doors, including components, with wet-use adhesives complying with ASTM D 5572 for finger joints and with ASTM D 5751 for joints other than finger joints.
	2. Assemble interior doors, including components, with either dry-use or wet-use adhesives complying with ASTM D 5572 for finger joints and with ASTM D 5751 for joints other than finger joints.

	B. Panel Products: Any of the following unless otherwise indicated:
	1. Particleboard: ANSI A208.1, Grade M-2.
	2. Medium-density fiberboard (MDF,) complying with ANSI A208.2, Grade 130.
	3. Hardboard complying with ANSI A135.4.
	4. Veneer-core plywood.

	C. Safety Glass: Provide products complying with testing requirements in 16 CFR 1201, for Category II materials, unless those of Category I are expressly indicated and permitted.

	2.3 INTERIOR STILE AND RAIL WOOD DOORS
	A. Interior Stile and Rail Wood Doors: Interior stock doors complying with AWI, AWMAC, and WI's Architectural Woodwork Standards and with other requirements specified.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Assa Abloy, Maiman.
	b. Karona by JELD-WEN.
	c. Masonite Architectural.

	2.  Architectural Woodwork Standards Grade: Custom.
	3. Panel Designs: Indicated on Drawings. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's approval. If modifications are proposed, submit comprehensive explanatory data to Architect for review.
	4. Finish: Transparent Opaque.
	5. Wood Species and Cut for Transparent Finish: White Oak, plain sawn .
	6. Door Construction for Transparent Finish:
	a. Stile and Rail Construction: Veneered, structural composite lumber  or veneered, edge- and end-glued clear lumber. Select veneers for similarity of grain and color, and arrange for optimum match between adjacent pieces.  Use veneers not less than 1...
	b. Flat-Panel Construction: Veneered, wood-based panel product.

	7. Door Construction for Opaque Finish:
	a. Stile and Rail Construction: Veneered, structural composite lumber  or veneered edge- and end-glued lumber.
	b. Raised-Panel Construction: Shaped, medium-density fiberboard.
	c. Flat-Panel Construction: Veneered, wood-based panel product .

	8. Stile and Rail Widths: As indicated.
	a. Stiles, Top and Intermediate Rails: as shown on construction documents .
	b. Bottom Rails: as shown on construction documents .

	9. Raised-Panel Thickness: 1-3/4 inches .
	10. Flat-Panel Thickness: 3/8 inch .
	11. Molding Profile (Sticking): .
	12. Glass: Uncoated, clear, fully tempered float glass, 5.0 mm thick , complying with Section 088000 "Glazing."
	13. Mark, label, or otherwise identify stile and rail wood doors as complying with WDMA I.S. 6A and grade specified.


	2.4 INTERIOR FIRE-RATED STILE AND RAIL WOOD DOORS
	A. Interior Fire-Rated Stile and Rail Wood Doors: Fire-rated (45-minute rating) doors complying with AWI, AWMAC, and WI's Architectural Woodwork Standards and with other requirements specified.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Assa Abloy, Maiman.
	b. Karona by JELD-WEN.
	c. Masonite Architectural.

	2. Performance Grade: WDMA I.S. 6A Heavy Duty .
	3.  Architectural Woodwork Standards Grade: Custom.
	4. Panel Designs: Indicate on Drawings. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's approval. If modifications are proposed, submit comprehensive explanatory data to Architect for review.
	5. Finish: Transparent .
	6. Wood Species and Cut for Transparent Finish: White Oak, plain sawn .
	7. Interior Fire-Rated Door Construction: 1-3/4-inch- thick, edged and veneered mineral-core stiles and rails and 1-1/8-inch- thick, veneered mineral-core raised panels.
	8. Edge Construction for Fire-Rated Single Doors: Provide edge construction with intumescent seals concealed by outer stile. Comply with specified requirements for exposed edges.
	a. At hinge stiles, provide laminated-edge construction with improved screw-holding capability and split resistance. Comply with specified requirements for exposed edges.
	1) Screw-Holding Capability: 475 lbf according to WDMA T.M. 10.


	9. Stile and Rail Widths: As indicated.
	a. Stiles, Top and Intermediate Rails: as shown on construction documents .
	b. Bottom Rails: as shown on construction documents .

	10. Molding Profile (Sticking): As selected by Architect from manufacturer's full range.


	2.5 FACTORY PRIMING
	A. Doors for Opaque Finish: Shop prime faces, all four edges, edges of cutouts, and mortises with one coat of wood primer specified in Section 099123 "Interior Painting."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Hardware: For installation, see Section 087100 "Door Hardware."
	B. Install doors to comply with manufacturer's written instructions and referenced quality standard, and as indicated.
	1. Install fire-rated doors according to NFPA 80.
	2. Install smoke- and draft-control doors according to NFPA 105.

	C. Job-Fitted Doors:
	1. Align and fit doors in frames with uniform clearances and bevels as indicated below.
	a. Do not trim stiles and rails in excess of limits set by manufacturer or permitted for fire-rated doors.

	2. Machine doors for hardware.
	3. Seal edges of doors, edges of cutouts, and mortises after fitting and machining.
	4. Clearances:
	a. Provide 1/8 inch at heads, jambs, and between pairs of doors.
	b. Provide 1/8 inch from bottom of door to top of decorative floor finish or covering unless otherwise indicated on Drawings.
	c. Where threshold is shown on Drawings or scheduled, provide 1/4 inch from bottom of door to top of threshold unless otherwise indicated.
	d. Comply with NFPA 80 for fire-rated doors.

	5. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges.
	6. Bevel fire-rated doors 1/8 inch in 2 inches on lock edge; trim stiles and rails only to extent permitted by labeling agency.

	D. Factory-Fitted Doors: Align in frames for uniform clearance at each edge.
	E. Factory- Finished Doors: Restore finish before installation if fitting or machining is required at Project site.

	3.2 FIELD QUALITY CONTROL
	A. Inspection Agency: Engage a qualified inspector to perform inspections and to furnish reports to Architect.
	B. Inspections:
	1. Provide inspection of installed Work through AWI's Quality Certification Program , certifying that woodwork, including installation, complies with requirements of the Architectural Woodwork Standards for the specified grade.
	2. Fire-Rated Door Inspections: Inspect each fire-rated door in accordance with NFPA 80, section 5.2.
	3. Egress Door Inspections: Inspect each door equipped with panic hardware, each door equipped with fire exit hardware, each door located in an exit enclosure, each electrically controlled egress door, and each door equipped with special locking arran...

	C. Repair or remove and replace installations where inspections indicate that they do not comply with specified requirements.
	D. Reinspect repaired or replaced installations to determine if replaced or repaired door installations comply with specified requirements.
	E. Prepare and submit separate inspection report for each fire-rated door assembly indicating compliance with each item listed in NFPA 80 .

	3.3 ADJUSTING
	A. Operation: Rehang or replace doors that do not swing or operate freely.
	B. Finished Doors: Replace doors that are damaged or do not comply with requirements. Doors may be repaired or refinished if Work complies with requirements and shows no evidence of repair or refinishing.



	088300 - MIRRORS [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes the following types of silvered flat glass mirrors:
	1. Annealed monolithic glass mirrors.
	2.  Tempered glass mirrors qualifying as safety glazing.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include mirror elevations, edge details, mirror hardware, and attachment details.
	C. Samples: For each type of the following:
	1. Mirrors: 12 inches square, including edge treatment on two adjoining edges.
	2. Mirror Clips: Full size.
	3. Mirror Trim: 12 inches long.


	1.3 INFORMATIONAL SUBMITTALS
	A. Sample Warranty: For special warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For mirrors to include in maintenance manuals.

	1.5 PRECONSTRUCTION TESTING
	A. Preconstruction Mirror Mastic Compatibility Test: Submit mirror mastic products to mirror manufacturer for testing to determine compatibility of mastic with mirror backing.

	1.6 WARRANTY
	A. Special Warranty: Manufacturer agrees to replace mirrors that deteriorate within specified warranty period. Deterioration of mirrors is defined as defects developed from normal use that are not attributed to mirror breakage or to maintaining and cl...
	1. Warranty Period: 2 years from date of Substantial Completion .



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Avalon Glass and Mirror Company.
	2. Gardner Glass, Inc.
	3. Guardian Glass; SunGuard.
	4. National Glass Industries.
	5. Trulite Glass & Aluminum Solutions, LLC.
	6. Walker Glass Co., Ltd.


	2.2 SILVERED FLAT GLASS MIRRORS
	A. Mirrors, General: ASTM C 1503 ; manufactured using copper-free, low-lead mirror coating process.
	B. Annealed Monolithic Glass Mirrors: Mirror Select Glazing Quality, clear .
	1. Nominal Thickness: 1/4 Inch .

	C. Tempered Glass Mirrors: Mirror Glazing Quality for blemish requirements and complying with ASTM C 1048 for Kind FT, Condition A, tempered float glass before silver coating is applied.
	1. Nominal Thickness: As indicated .

	D. Safety Glazing Products: For tempered mirrors, provide products that comply with 16 CFR 1201, Category II.

	2.3 MISCELLANEOUS MATERIALS
	A. Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	B. Edge Sealer: Coating approved by mirror manufacturer.
	C. Mirror Mastic: An adhesive setting compound, asbestos-free, produced specifically for setting mirrors.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. C.R. Laurence Co., Inc.
	b. Liquid Nails Adhesive.
	c. Palmer Products Corporation.
	d. Pecora Corporation.



	2.4 MIRROR HARDWARE
	A. Aluminum J-Channels: Aluminum extrusions with a return deep enough to produce a glazing channel to accommodate mirrors of thickness indicated and in lengths required to cover edges of mirrors in a single piece.
	1. Bottom Trim: J-channels formed with front leg and back leg not less than 3/8 and 7/8 inch in height, respectively, and a thickness of not less than 0.04 inch.
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Andscot Company, Inc.
	2) C.R. Laurence Co., Inc.
	3) Stylmark, Inc.


	2. Top Trim: J-channels formed with front leg and back leg not less than 5/8 and 1 inch in height, respectively, and a thickness of not less than 0.04 inch.
	a. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Andscot Company, Inc.
	2) C.R. Laurence Co., Inc.
	3) Stylmark, Inc.


	3. Finish: Clear bright anodized.


	2.5 FABRICATION
	A. Fabricate cutouts for notches and holes in mirrors without marring visible surfaces. Locate and size cutouts so they fit closely around penetrations in mirrors.
	B. Mirror Edge Treatment: . Seal edges of mirrors with edge sealer.
	C. Film-Backed Safety Mirrors: Apply film backing with adhesive coating over mirror backing paint, as recommended in writing by film-backing manufacturer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, over which mirrors are to be mounted, with Installer present, for compliance with installation tolerances, substrate preparation, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected and surfaces are dry.

	3.2 PREPARATION
	A. Comply with mastic manufacturer's written installation instructions for preparation of substrates, including coating substrates with mastic manufacturer's special bond coating where applicable.

	3.3 INSTALLATION
	A. General: Install mirrors to comply with mirror manufacturer's written instructions and with referenced GANA publications. Mount mirrors accurately in place in a manner that avoids distorting reflected images.
	B. Install mirrors with mastic and mirror hardware. Attach mirror hardware securely to mounting surfaces with mechanical fasteners installed with anchors or inserts as applicable. Install fasteners so heads do not impose point loads on backs of mirrors.
	1. Apply mastic to comply with mastic manufacturer's written instructions for coverage and to allow air circulation between back of mirrors and face of mounting surface.

	C. Clean exposed surface of mirrors not more than four days before date scheduled for inspections that establish date of Substantial Completion. Clean mirrors as recommended in writing by mirror manufacturer.



	092900 - GYPSUM BOARD [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Interior gypsum board.
	2. Tile backing panels.


	1.2 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Gypsum wallboard.
	2. Gypsum board, Type X.
	3. Gypsum ceiling board.
	4. Mold-resistant gypsum board.
	5. Glass-mat, water-resistant backing board.
	6. Cementitious backer units.
	7. Interior trim.
	8. Joint treatment materials.
	9. Sound-attenuation blankets.
	10. Acoustical sealant.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E119 by an independent testing agency.
	B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E90 and classified according to ASTM E413 by an independent testing agency.

	2.2 GYPSUM BOARD, GENERAL
	A. Size: Provide maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.3 INTERIOR GYPSUM BOARD
	A. Gypsum Wallboard: ASTM C1396/C1396M.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Gypsum.
	b. CertainTeed Gypsum.
	c. Georgia-Pacific Gypsum LLC.
	d. National Gypsum Company.
	e. USG Corporation.

	2. Thickness: 5/8 inch.
	3. Long Edges: Tapered .

	B. Gypsum Board, Type X: ASTM C1396/C1396M.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Gypsum.
	b. CertainTeed Gypsum.
	c. Georgia-Pacific Gypsum LLC.
	d. National Gypsum Company.
	e. USG Corporation.

	2. Thickness: 5/8 inch.
	3. Long Edges: Tapered .

	C. Gypsum Ceiling Board: ASTM C1396/C1396M.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Gypsum.
	b. CertainTeed Gypsum.
	c. Georgia-Pacific Gypsum LLC.
	d. National Gypsum Company.
	e. USG Corporation.

	2. Thickness: 5/8 inch.
	3. Long Edges: Tapered.

	D. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant core and paper surfaces.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Gypsum.
	b. CertainTeed Gypsum.
	c. Georgia-Pacific Gypsum LLC.
	d. National Gypsum Company.
	e. USG Corporation.

	2. Core: 5/8 inch , Type X.
	3. Long Edges: Tapered.
	4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.


	2.4 SPECIALTY GYPSUM BOARD
	2.5 TILE BACKING PANELS
	A. Glass-Mat, Water-Resistant Backing Board: ASTM C1178/C1178M, with manufacturer's standard edges.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Georgia-Pacific Gypsum LLC.
	c. National Gypsum Company.
	d. USG Corporation.

	2. Core: 5/8 inch , Type X.
	3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.

	B. Cementitious Backer Units: ANSI A118.9 and ASTM C1288 or ASTM C1325, with manufacturer's standard edges.
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. CertainTeed Corporation.
	b. National Gypsum Company.
	c. USG Corporation.

	2. Thickness: 5/8 inch .
	3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.


	2.6 TRIM ACCESSORIES
	A. Interior Trim: ASTM C1047.
	1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced galvanized-steel sheet .
	2. Shapes:
	a. Cornerbead.
	b. L-Bead: L-shaped; exposed long flange receives joint compound.
	c. U-Bead: J-shaped; exposed short flange does not receive joint compound.
	d. Expansion (control) joint.



	2.7 JOINT TREATMENT MATERIALS
	A. General: Comply with ASTM C475/C475M.
	B. Joint Tape:
	1. Interior Gypsum Board: Paper.
	2. Tile Backing Panels: As recommended by panel manufacturer.

	C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling: At open joints , rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim flanges, use setting-type taping compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat: For second coat, use drying-type, all-purpose compound.
	4. Finish Coat: For third coat, use setting-type, sandable topping compound.

	D. Joint Compound for Tile Backing Panels:
	1. Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel manufacturer.
	2. Cementitious Backer Units: As recommended by backer unit manufacturer.


	2.8 AUXILIARY MATERIALS
	A. Provide auxiliary materials that comply with referenced installation standards and manufacturer's written instructions.
	B. Steel Drill Screws: ASTM C1002 unless otherwise indicated.
	1. Use screws complying with ASTM C954 for fastening panels to steel members from 0.033 to 0.112 inch thick.
	2. For fastening cementitious backer units, use screws of type and size recommended by panel manufacturer.

	C. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.

	D. Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealants."


	PART 3 -  EXECUTION
	3.1 INSTALLATION AND FINISHING OF PANELS
	A. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold damaged.
	B. Comply with ASTM C840.
	C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments. Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges with edge trim where edges of panels are exposed. Seal joints between edges an...
	D. For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels. Otherwise, attach trim according to manufacturer's written instructions.
	E. Prefill open joints , rounded or beveled edges, and damaged surface areas.
	F. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	G. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C840:
	1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
	2. Level 2: Panels that are substrate for tile .
	3. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated .
	a. Primer and its application to surfaces are specified in Section 099123 "Interior Painting."


	H. Glass-Mat Faced Panels: Finish according to manufacturer's written instructions.
	I. Cementitious Backer Units: Finish according to manufacturer's written instructions.

	3.2 PROTECTION
	A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	B. Remove and replace panels that are wet, moisture damaged, and mold damaged.



	093013 - CERAMIC TILING [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Ceramic mosaic tile.
	2. Glazed wall tile.
	3. Stone thresholds.
	4. Tile backing panels.
	5. Waterproof membrane  for thinset applications.
	6. Crack isolation membrane.
	7. Metal edge strips.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples:
	1. Each type and composition of tile and for each color and finish required.  For ceramic mosaic tile in color blend patterns, provide samples of each color blend.
	2. Stone thresholds.


	1.3 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match and are from same production runs as products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount installed for each type, composition, color, pattern, and size indicated.


	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer is a Five-Star member of the National Tile Contractors Association or a Trowel of Excellence member of the Tile Contractors' Association of America.
	2. Installer's supervisor for Project holds the International Masonry Institute's Foreman Certification.
	3. Installer employs only Ceramic Tile Education Foundation Certified Installers or installers recognized by the U.S. Department of Labor as Journeyman Tile Layers for Project.
	4. Installer employs at least one installer for Project that has completed the Advanced Certification for Tile Installers (ACT) certification for installation of mud floors mud walls membranes shower receptors gauged porcelain tile/gauged porcelain ti...



	PART 2 -  PRODUCTS
	2.1 PRODUCTS, GENERAL
	A. ANSI Ceramic Tile Standard: Provide Standard-grade tile that complies with ANSI A137.1 for types, compositions, and other characteristics indicated.
	B. ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCNA installation methods specified in tile installation schedules, and ...

	2.2 TILE PRODUCTS
	A. Ceramic Tile Type  CT- See Drawings: Factory-mounted glazed ceramic mosaic tile.
	1. Composition: Porcelain .
	2. Certification: Porcelain tile certified by the Porcelain Tile Certification Agency.
	3. Dynamic Coefficient of Friction: Not less than 0.42.
	4. Grout Color: See Finish Schedule on Drawings .
	5. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where applicable  and matching characteristics of adjoining flat tile. Provide shapes as follows, selected from manufacturer's standard shapes:
	a. Tapered Transition Tile: Shape designed to effect transition between thickness of tile floor and adjoining floor finishes of different thickness, tapered to provide reduction in thickness from 1/2 to 1/4 inch across nominal 4-inch dimension.


	B. Ceramic Tile Type  CT- See Finish Schedule on Drawings: Glazed wall tile.
	1. Face Size Variation: Rectified.
	2. Grout Color: See Finish Schedule .
	3. Mounting: Factory, back mounted.

	C. Accessories: Provide vitreous china accessories of type and size indicated, suitable for installing by same method as used for adjoining wall tile.
	1. One soap holder  with grab handle for each shower and tub indicated.
	2. Color and Finish: As selected by Architect from manufacturer's full range .


	2.3 THRESHOLDS
	A. General: Fabricate to sizes and profiles indicated or required to provide transition between adjacent floor finishes.
	1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch above adjacent floor surface. Finish bevel to match top surface of threshold. Limit height of threshold to 1/2 inch or less above adjacent floor surface.

	B. Marble Thresholds: ASTM C503/C503M, with a minimum abrasion resistance of 10 according to ASTM C1353 or ASTM C241/C241M and with honed finish.
	1. Description: Uniform, fine- to medium-grained white stone with gray veining.


	2.4 TILE BACKING PANELS
	A. Fiber-Cement Backer Board: ASTM C1288.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. James Hardie Building Products, Inc.

	2. Thickness: 5/8 inch.


	2.5 WATERPROOF MEMBRANE
	A. General: Manufacturer's standard product that complies with ANSI A118.10 and is recommended by the manufacturer for the application indicated. Include reinforcement and accessories recommended by manufacturer.
	B. Fluid-Applied Membrane: Liquid-latex rubber or elastomeric polymer.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Boiardi Products Corporation; a QEP company.
	b. Bonsal American, an Oldcastle company.
	c. Bostik, Inc.
	d. C-Cure.
	e. Custom Building Products.
	f. H.B. Fuller Construction Products Inc. / TEC.
	g. LATICRETE SUPERCAP, LLC.
	h. MAPEI Corporation.
	i. Southern Grouts & Mortars, Inc.



	2.6 CRACK ISOLATION MEMBRANE
	A. General: Manufacturer's standard product , selected from the following, that complies with ANSI A118.12 for high performance and is recommended by the manufacturer for the application indicated. Include reinforcement and accessories recommended by ...
	B. Fabric-Reinforced, Fluid-Applied Membrane: System consisting of liquid-latex rubber or elastomeric polymer and fabric reinforcement.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Boiardi Products Corporation; a QEP company.
	b. Bonsal American, an Oldcastle company.
	c. Bostik, Inc.
	d. Custom Building Products.
	e. H.B. Fuller Construction Products Inc. / TEC.
	f. LATICRETE SUPERCAP, LLC.
	g. MAPEI Corporation.



	2.7 SETTING MATERIALS
	A. Portland Cement Mortar (Thickset) Installation Materials: ANSI A108.02.
	B. Standard Dry-Set Mortar (Thinset): ANSI A118.1.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Bonsal American, an Oldcastle company.
	b. Bostik, Inc.
	c. C-Cure.
	d. Custom Building Products.
	e. H.B. Fuller Construction Products Inc. / TEC.
	f. LATICRETE SUPERCAP, LLC.
	g. MAPEI Corporation.

	2. For wall applications, provide nonsagging mortar.

	C. Modified Dry-Set Mortar (Thinset): ANSI A118.4.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Bonsal American, an Oldcastle company.
	b. Bostik, Inc.
	c. C-Cure.
	d. Custom Building Products.
	e. H.B. Fuller Construction Products Inc. / TEC.
	f. LATICRETE SUPERCAP, LLC.
	g. MAPEI Corporation.

	2. Provide prepackaged, dry-mortar mix to which only water must be added at Project site.
	3. Provide prepackaged, dry-mortar mix combined with liquid-latex additive at Project site.
	4. For wall applications, provide nonsagging mortar.


	2.8 GROUT MATERIALS
	A. Sand-Portland Cement Grout: ANSI A108.10, consisting of white or gray cement and white or colored aggregate as required to produce color indicated.
	B. Standard Cement Grout: ANSI A118.6.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Bonsal American, an Oldcastle company.
	b. Bostik, Inc.
	c. C-Cure.
	d. Custom Building Products.
	e. H.B. Fuller Construction Products Inc. / TEC.
	f. LATICRETE SUPERCAP, LLC.
	g. MAPEI Corporation.


	C. High-Performance Tile Grout: ANSI A118.7.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Bonsal American, an Oldcastle company.
	b. Bostik, Inc.
	c. C-Cure.
	d. Custom Building Products.
	e. H.B. Fuller Construction Products Inc. / TEC.
	f. LATICRETE SUPERCAP, LLC.
	g. MAPEI Corporation.

	2. Polymer Type: Dry, redispersible form, prepackaged with other dry ingredients.
	3. Polymer Type: Liquid-latex form for addition to prepackaged dry-grout mix.

	D. Grout for Pregrouted Tile Sheets: Same product used in factory to pregrout tile sheets.

	2.9 MISCELLANEOUS MATERIALS
	A. Metal Edge Strips: Angle or L-shape, height to match tile and setting-bed thickness, metallic or combination of metal and PVC or neoprene base, designed specifically for flooring applications; nickel silver exposed-edge material.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Blanke Corporation.
	b. Ceramic Tool Company, Inc.
	c. Schluter Systems L.P.


	B. Floor Sealer: Manufacturer's standard product for sealing grout joints and that does not change color or appearance of grout.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Bonsal American, an Oldcastle company.
	b. Custom Building Products.
	c. Jamo Inc.
	d. Southern Grouts & Mortars, Inc.
	e. Summitville Tiles, Inc.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are incompatible with tile-setting materials, including curing compounds and other substances that contain soap, wax, oil, or silicone; and comply with flatness tol...
	2. Verify that concrete substrates for tile floors installed with adhesives bonded mortar bed or thinset mortar comply with surface finish requirements in ANSI A108.01 for installations indicated.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with adhesives or thinset mortar with trowelable leveling and patching compound specifically recommended by tile-setting material manufacturer.
	B. Where indicated, prepare substrates to receive waterproof membrane by applying a reinforced mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot toward drains.
	C. Blending: For tile exhibiting color variations, verify that tile has been factory blended and packaged so tile units taken from one package show same range of colors as those taken from other packages and match approved Samples. If not factory blen...

	3.3 INSTALLATION
	A. Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for TCNA installation methods specified in tile installation schedules. Comply with parts of the ANSI A108 series "Specifications for Installation of Ceramic Tile" that a...
	1. For the following installations, follow procedures in the ANSI A108 series of tile installation standards for providing 95 percent mortar coverage:
	a. Tile floors in wet areas.
	b. Tile floors consisting of tiles 8 by 8 inches or larger.
	c. Tile floors consisting of rib-backed tiles.


	B. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions unless otherwise indicated. Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint alig...
	C. Accurately form intersections and returns. Perform cutting and drilling of tile without marring visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints. Fit tile closely to electrical...
	D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.
	E. Where accent tile differs in thickness from field tile, vary setting bed thickness so that tiles are flush.
	F. Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and center tile fields in both directions in each space or on each wall area. Lay out tile work to minimize the use of pieces that are less than half of a tile...
	G. Joint Widths: Unless otherwise indicated, install tile with the following joint widths:
	1. Ceramic Mosaic Tile: 1/16 inch .
	2. Glazed Wall Tile: 1/16 inch .

	H. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated.
	I. Expansion Joints: Provide expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated. Form joints during installation of setting materials, mortar beds, and tile. Do not saw-cut joints af...
	1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them.

	J. Stone Thresholds: Install stone thresholds in same type of setting bed as adjacent floor unless otherwise indicated.
	1. At locations where mortar bed (thickset) would otherwise be exposed above adjacent floor finishes, set thresholds in modified dry-set mortar (thinset).
	2. Do not extend cleavage membrane waterproof membrane or crack isolation membrane under thresholds set in standard dry-set modified dry-set or improved modified dry-set mortar. Fill joints between such thresholds and adjoining tile set on cleavage me...

	K. Metal Edge Strips: Install where exposed edge of tile flooring meets carpet, wood, or other flooring that finishes flush with top of tile where exposed edge of tile flooring meets carpet, wood, or other flooring that finishes flush with or below to...
	L. Floor Sealer: Apply floor sealer to  cementitious grout joints  in tile floors according to floor-sealer manufacturer's written instructions. As soon as floor sealer has penetrated grout joints, remove excess sealer and sealer from tile faces by wi...
	M. Install tile backing panels and treat joints according to ANSI A108.11 and manufacturer's written instructions for type of application indicated.  Use modified dry-set mortar for bonding material unless otherwise directed in manufacturer's written ...
	N. Install waterproof membrane to comply with ANSI A108.13 and manufacturer's written instructions to produce waterproof membrane of uniform thickness that is bonded securely to substrate.
	O. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written instructions to produce membrane of uniform thickness that is bonded securely to substrate.



	095123 - ACOUSTICAL TILE CEILINGS [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Acoustical tiles for interior ceilings.
	2. Fully concealed, direct-hung, suspension systems.

	B. Related Requirements:
	1. Section 095113 "Acoustical Panel Ceilings" for ceilings consisting of mineral-base and glass-fiber-base acoustical panels and exposed suspension systems.
	2. Section 095133 "Acoustical Metal Pan Ceilings" for ceilings consisting of metal-pan units with exposed and concealed suspension systems.


	1.2 PREINSTALLATION MEETINGS
	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each exposed product and for each color and texture specified.

	1.4 INFORMATIONAL SUBMITTALS
	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	2.2 ACOUSTICAL TILES as shown on construction documents
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Armstrong World Industries, Inc.
	2. USG Corporation.

	B. Acoustical Tile Standard: Manufacturer's standard tiles of configuration indicated that comply with ASTM E 1264.
	C. Classification: Match systems on drawings .
	D. Color: White .
	E. Light Reflectance (LR): 83% .
	F. Ceiling Attenuation Class (CAC): 35 .
	G. Noise Reduction Coefficient (NRC): 0.50 .
	H. Edge/Joint Detail: As indicated by manufacturer's designation .
	I. Thickness: 3/4 inch .
	J. Modular Size: As indicated on Drawings .

	2.3 METAL SUSPENSION SYSTEM
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Armstrong World Industries, Inc.
	2. USG Corporation.

	B. Available Products:
	1. Exposed Direct-Hung, Double Web Suspension System:
	a. Prelude Tee system or Comparable; Armstrong World Industries, Inc.


	C. Direct-Hung, Double-Web Suspension System: Main and cross runners roll formed from and capped with cold-rolled steel sheet, prepainted, electrolytically zinc coated, or hot-dip galvanized, G30 coating designation.
	1. Structural Classification: Intermediate -duty system.


	2.4 ACCESSORIES
	A. Attachment Devices: Size for five times the design load indicated in ASTM C 635/C 635M, Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements.
	B. Seismic Clips: Manufacturer's standard seismic clips designed to secure acoustical tiles in-place during a seismic event.

	2.5 METAL EDGE MOLDINGS AND TRIM
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Armstrong World Industries, Inc.
	2. USG Corporation.

	B. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations complying with seismic design requirements; formed from sheet metal of same material, fini...


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Measure each ceiling area and establish layout of acoustical tiles to balance border widths at opposite edges of each ceiling. Avoid using less-than-half-width tiles at borders unless otherwise indicated.
	B. Layout openings for penetrations centered on the penetrating items.

	3.2 INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS
	A. Install suspended acoustical tile ceilings according to ASTM C 636/C 636M and manufacturer's written instructions.
	B. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical tiles.
	1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings before they are installed.
	2. Do not use exposed fasteners, including pop rivets, on moldings and trim.

	C. Arrange directionally patterned acoustical tiles as indicated on reflected ceiling plans.



	096513 - RESILIENT BASE AND ACCESSORIES [PM - FL]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Thermoset-rubber base.
	2. Thermoplastic-rubber base.
	3. Rubber stair accessories.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Sustainable Design Submittals:
	1. Product Data: For adhesives, indicating VOC content.
	2. Laboratory Test Reports: For adhesives, indicating compliance with requirements for low-emitting materials.
	3. Laboratory Test Reports: For resilient base and stair products and accessories, indicating compliance with requirements for low-emitting materials.
	4. Environmental Product Declaration (EPD): For each product.
	5. Health Product Declaration (HPD): For each product.
	6. Sourcing of Raw Materials: Corporate sustainability report for each manufacturer.
	7. Environmental Product Declaration (EPD): For each product.
	8. Environmental Product Declaration (EPD): For each product.
	9. Environmental Product Declaration (EPD): For each product.
	10. Third-Party Certifications: For each product.
	11. Third-Party Certified Life Cycle Assessment: For each product.

	C. Samples: For each exposed product and for each color and texture specified, not less than 12 inches long.
	D. Samples for Initial Selection: For each type of product indicated.
	E. Samples for Verification: For each type of product indicated and for each color, texture, and pattern required in manufacturer's standard-size Samples, but not less than 12 inches long.
	F. Product Schedule: For resilient base and accessory products.  Use same designations indicated on Drawings.

	1.3 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials , from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Furnish not less than 10 linear ft. for every 500 linear ft. or fraction thereof, of each type, color, pattern, and size of resilient product installed.


	1.4 QUALITY ASSURANCE
	A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Coordinate mockups in this Section with mockups specified in other Sections.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 50 deg F or more than 90 deg F.

	1.6 FIELD CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F or more than 95 deg F , in spaces to receive resilient products during the following periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. After installation and until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 55 deg F or more than 95 deg F .
	C. Install resilient products after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Products shall comply with the requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."
	B. Products shall comply with the requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." Formaldehyde emiss...

	2.2 THERMOSET-RUBBER BASE
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Roppe Corporation; Roppe Holding Company; Pinnacle Rubber Wall Base or comparable product by one of the following:
	1. Burke Mercer Flooring Products; a division of Burke Industries Inc.
	2. Flexco; Roppe Holding Company.
	3. Johnsonite; a Tarkett company.
	4.  Roppe .

	B. Product Standard: ASTM F1861, Type TS (rubber, vulcanized thermoset), Group I (solid, homogeneous).
	1. Style and Location:
	a. Style A, Straight: Provide in areas with carpet .
	b. Style B, Cove: Provide in areas with resilient floor coverings .
	c. Style C, Butt to: Provide in areas indicated .


	C. Thickness: 0.125 inch .
	D. Height: 4 inches [4-1/2 inches] As indicated on Drawings.
	E. Lengths: Cut lengths 48 inches long or coils in manufacturer's standard length.
	F. Outside Corners: Job formed or preformed.
	G. Inside Corners: Job formed or preformed.
	H. Colors: As indicated by manufacturer's designations Match Architect's sample .

	2.3 THERMOPLASTIC-RUBBER BASE
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Roppe Corporation; Roppe Holding Company; Contours Profiled Rubber Wall Base or comparable product by one of the following:
	1. Allstate Rubber Corp.
	2. Armstrong World Industries, Inc.
	3. Burke Mercer Flooring Products; a division of Burke Industries Inc.
	4. Flexco; Roppe Holding Company.
	5. Johnsonite; a Tarkett company.

	B. Height: 4 inches As indicated on Drawings.
	C. Lengths: Cut lengths 96 inches long or coils in manufacturer's standard length.
	D. Outside Corners: Job formed.
	E. Inside Corners: Job formed.
	F. Colors: As indicated by manufacturer's designations .

	2.4 RUBBER STAIR ACCESSORIES
	A. Fire-Test-Response Characteristics: As determined by testing identical products in accordance with ASTM E648 or NFPA 253 by a qualified testing agency.
	1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm.

	B. Basis-of-Design Product: Subject to compliance with requirements, provide Roppe Corporation; Roppe Holding Company; Rubber Stair Treads or comparable product by one of the following:
	1. Allstate Rubber Corp.
	2. American Biltrite.
	3. Armstrong World Industries, Inc.
	4. Burke Mercer Flooring Products; a division of Burke Industries Inc.
	5. Flexco; Roppe Holding Company.
	6. Johnsonite; a Tarkett company.
	7. Musson Rubber Co.
	8. Nora Systems, Inc.
	9. PRF USA Inc.
	10. R.C.A. Rubber Company (The).

	C. Stair Treads: ASTM F2169.
	1. Type: TS (rubber, vulcanized thermoset).
	2. Class: 2 (pattern; embossed, grooved, or ribbed).
	3. Group: 2 (with contrasting color for the visually impaired).
	4. Nosing Style: Square, adjustable to cover angles between 60 and 90 degrees .
	5. Nosing Height: 1-1/2 inches .
	6. Thickness: 1/4 inch and tapered to back edge .
	7. Size: Lengths and depths to fit each stair tread in one piece or, for treads exceeding maximum lengths manufactured, in equal-length units.
	8. Integral Risers: Smooth, flat; in height that fully covers substrate.

	D. Separate Risers: Smooth, flat; in height that fully covers substrate; produced by same manufacturer as treads and recommended by manufacturer for installation with treads.
	1. Style: Coved toe, 7 inches high by length matching treads .
	2. Thickness: Manufacturer's standard .

	E. Stringers: Height and length after cutting to fit risers and treads and to cover stair stringers, produced by same manufacturer as treads, and recommended by manufacturer for installation with treads.
	1. Thickness: 0.080 inch Manufacturer's standard .

	F. Landing Tile: Matching treads; produced by same manufacturer as treads and recommended by manufacturer for installation with treads .
	G. Locations: Provide rubber stair accessories in areas indicated .
	H. Colors and Patterns: As indicated by manufacturer's designations .

	2.5 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or blended hydraulic-cement-based formulation provided or approved by resilient-product manufacturer for applications indicated.
	B. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient products and substrate conditions indicated.
	1. Adhesives shall have a VOC content of 50  g/L or less  and 60 g/L or less for rubber stair treads.

	C. Stair-Tread Nose Filler: Two-part epoxy compound recommended by resilient stair-tread manufacturer to fill nosing substrates that do not conform to tread contours.
	D. Metal Edge Strips: Extruded aluminum with mill finish , nominal 2 inches wide, of height required to protect exposed edges of flooring, and in maximum available lengths to minimize running joints.
	E. Floor Polish: Provide protective, liquid floor-polish products recommended by resilient stair-tread manufacturer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	1. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of resilient pr...

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	1. Installation of resilient products indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Prepare substrates in accordance with manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates for Resilient Stair Accessories: Prepare horizontal surfaces in accordance with ASTM F710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer. Do not use solvents.
	3. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. Proceed with installation only after substrate alkalinity falls within range on pH scale recommended by manufacturer in writing, but not less than 5 or more than 9 pH.
	4. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. , and perform no fewer than three tests in each installation area and with test areas evenly spaced in installation areas.
	a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 24 hours.
	b. Relative Humidity Test: Using in-situ probes, ASTM F2170. Proceed with installation only after substrates have a maximum 75 percent relative humidity level measurement.


	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove bumps and ridges to produce a uniform and smooth substrate.
	D. Do not install resilient products until materials are the same temperature as space where they are to be installed.
	1. At least 48 hours in advance of installation, move resilient products and installation materials into spaces where they will be installed.

	E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient products.

	3.3 RESILIENT BASE INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient base.
	B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	C. Install resilient base in lengths as long as practical without gaps at seams and with tops of adjacent pieces aligned.
	D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	E. Do not stretch resilient base during installation.
	F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base with manufacturer's recommended adhesive filler material.
	G. Preformed Corners: Install preformed corners before installing straight pieces.
	H. Job-Formed Corners:
	1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns not less than 3 inches in length.
	a. Form without producing discoloration (whitening) at bends.

	2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns not less than 3 inches in length.
	a.  Miter or cope corners to minimize open joints.



	3.4 RESILIENT ACCESSORY INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient accessories.
	B. Resilient Stair Accessories:
	1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours.
	2. Tightly adhere to substrates throughout length of each piece.
	3. For treads installed as separate, equal-length units, install to produce a flush joint between units.


	3.5 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting resilient products.
	B. Perform the following operations immediately after completing resilient-product installation:
	1. Remove adhesive and other blemishes from surfaces.
	2. Sweep and vacuum horizontal surfaces thoroughly.
	3. Damp-mop horizontal surfaces to remove marks and soil.

	C. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Floor Polish: Remove soil, adhesive, and blemishes from resilient stair treads before applying liquid floor polish.
	E. Cover resilient products subject to wear and foot traffic until Substantial Completion.



	096519 - RESILIENT TILE FLOORING [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Solid vinyl floor tile.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each exposed product and for each color and pattern specified.

	1.3 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are competent in techniques required by manufacturer for floor tile installation.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	2.2 SOLID VINYL FLOOR TILE : See Finish Schedule of Construction Documents
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	1. 5th and Main

	B. Tile Standard: ASTM F 1700.
	1. Class: Class III, Printed Film Vinyl Tile.
	2. Type: B, Embossed Surface.

	C. Thickness: .098 inch .
	D. Size: 6"x48" .
	E. Colors and Patterns: Match Architect's samples color as selected by Architect from full color pallette .

	2.3 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer for applications indicated.
	B. Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers to suit floor tile and substrate conditions indicated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates: Prepare according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by floor tile manufacturer. Do not use solvents.
	3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile manufacturer. Proceed with installation only after substrate alkalinity falls within range on pH scale recommended by manufacturer in writing, but not less than 5 or more than...
	4. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. , and perform no fewer than three tests in each installation area and with test areas evenly spaced in installation areas.
	a. Anhydrous Calcium Chloride Test: ASTM F 1869. Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 24 hours.
	b. Relative Humidity Test: Using in-situ probes, ASTM F 2170. Proceed with installation only after substrates have a maximum 75 percent relative humidity level measurement.


	C. Access Flooring Panels: Remove protective film of oil or other coating using method recommended by access flooring manufacturer.
	D. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove bumps and ridges to produce a uniform and smooth substrate.
	E. Do not install floor tiles until materials are the same temperature as space where they are to be installed.
	1. At least 48 hours in advance of installation, move resilient floor tile and installation materials into spaces where they will be installed.

	F. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient floor tile.

	3.2 FLOOR TILE INSTALLATION
	A. Comply with manufacturer's written instructions for installing floor tile.
	B. Lay out floor tiles from center marks established with principal walls, discounting minor offsets, so tiles at opposite edges of room are of equal width. Adjust as necessary to avoid using cut widths that equal less than one-half tile at perimeter.
	1. Lay tiles square with room axis .

	C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or deformed tiles.
	1. Lay tiles in pattern of colors and sizes indicated.

	D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent fixtures including built-in furniture, cabinets, pipes, outlets, and door frames.
	E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend floor tiles to center of door openings.
	F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on floor tiles as marked on substrates. Use chalk or other nonpermanent marking device.
	G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, and similar items in installation areas. Maintain overall continuity of color and pattern between pieces of tile installed on covers and adjoining ti...
	H. Adhere floor tiles to substrates using a full spread of adhesive applied to substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surface imperf...



	096813 - TILE CARPETING [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Modular carpet tile.


	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site .

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each exposed product and for each color and texture required.

	1.4 INFORMATIONAL SUBMITTALS
	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.6 QUALITY ASSURANCE

	PART 2 -  PRODUCTS
	2.1 CARPET TILE
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Interface, LLC.
	2. J&J Invision; J&J Industries, Inc.
	3. Mannington Mills, Inc.

	B. Color: As selected by Architect from manufacturer's full range .
	C. Pattern: Match Architect's samples .
	D. Backing System: .
	E. Size: 24 by 24 inches .
	F. Applied Treatments:
	1. Soil-Resistance Treatment: Manufacturer's standard treatment .
	2. Antimicrobial Treatment: Manufacturer's standard treatment that protects carpet tiles as follows:
	a. Antimicrobial Activity: Not less than 2-mm halo of inhibition for gram-positive bacteria, not less than 1-mm halo of inhibition for gram-negative bacteria, and no fungal growth, according to AATCC 174.


	G. Performance Characteristics:
	1. Appearance Retention Rating: Moderate traffic, 2.5 minimum according to ASTM D7330.
	2. Dry Breaking Strength: Not less than 100 lbf according to ASTM D2646.
	3. Delamination: Not less than 3.5 lbf/in. according to ASTM D3936.
	4. Dimensional Tolerance: Within 1/32 inch of specified size dimensions, as determined by physical measurement.
	5. Dimensional Stability: 0.2 percent or less according to ISO 2551 (Aachen Test).
	6. Colorfastness to Crocking: Not less than 4, wet and dry, according to AATCC 165.


	2.2 INSTALLATION ACCESSORIES
	A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based formulation provided or recommended by carpet tile manufacturer.
	B. Adhesives: Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit products and subfloor conditions indicated, that comply with flammability requirements for installed carpet tile, and are recommended by carpet tile manufact...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Concrete Slabs:
	1. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. , and perform no fewer than three tests in each installation area and with test areas evenly spaced in installation areas.
	a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 24 hours.
	b. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with installation only after substrates have a maximum 75 percent relative humidity level measurement.
	c. Perform additional moisture tests recommended in writing by adhesive and carpet tile manufacturers. Proceed with installation only after substrates pass testing.


	B. Wood Subfloors: Verify that underlayment surface is free of irregularities and substances that may interfere with adhesive bond or show through surface.

	3.2 PREPARATION
	A. General: Comply with the Carpet and Rug Institute's CRI 104 and with carpet tile manufacturer's written installation instructions for preparing substrates indicated to receive carpet tile.
	B. Use trowelable leveling and patching compounds, according to manufacturer's written instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill or level cracks, holes and depressions 1/8 inch wide or wider, and protrusions...
	C. Concrete Substrates: Remove coatings, including curing compounds, and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, without using solvents. Use mechanical methods recommended in writing by adhes...
	D. Metal Substrates: Clean grease, oil, soil and rust, and prime if recommended in writing by adhesive manufacturer. Rough sand painted metal surfaces and remove loose paint. Sand aluminum surfaces, to remove metal oxides, immediately before applying ...
	E. Broom and vacuum clean substrates to be covered immediately before installing carpet tile.

	3.3 INSTALLATION
	A. General: Comply with the Carpet and Rug Institute's CRI 104, Section 10, "Carpet Tile," and with carpet tile manufacturer's written installation instructions.
	B. Installation Method: Glue down; install every tile with full-spread, releasable, pressure-sensitive adhesive .
	C. Maintain dye-lot integrity. Do not mix dye lots in same area.
	D. Maintain pile-direction patterns indicated on Drawings .
	E. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal cut edges as recommended by carpet tile manufacturer.
	F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable flanges, alcoves, and similar openings.
	G. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on carpet tile as marked on subfloor. Use nonpermanent, nonstaining marking device.
	H. Install pattern parallel to walls and borders.
	I. Access Flooring: Stagger joints of carpet tiles so carpet tile grid is offset from access flooring panel grid. Do not fill seams of access flooring panels with carpet adhesive; keep seams free of adhesive.
	J. Protect carpet tile against damage from construction operations and placement of equipment and fixtures during the remainder of construction period. Use protection methods indicated or recommended in writing by carpet tile manufacturer.



	099000 - PAINTING
	101423.16 - ROOM-IDENTIFICATION PANEL SIGNAGE [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes room-identification signs that are directly attached to the building.
	B. Related Requirements:
	1. Section 101416 "Plaques" for one-piece, solid metal signs, with or without frames, that are used for high-end room-identification.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For room-identification signs.
	1. Include fabrication and installation details and attachments to other work.
	2. Show sign mounting heights, locations of supplementary supports to be provided by other installers, and accessories.
	3. Show message list, typestyles, graphic elements , including raised characters and Braille, and layout for each sign at least half size .

	C. Samples: For each exposed product and for each color and texture specified.

	1.3 INFORMATIONAL SUBMITTALS
	A. Sample warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.5 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA Standards for Accessible Design" and ICC A117.1 .

	2.2 ROOM-IDENTIFICATION SIGNS
	A. Room-Identification Sign (201, 202, 203, 204, 205, 206, North Stairwell, South Stairwell) : Sign with smooth, uniform surfaces; with message and characters having uniform faces, sharp corners, and precisely formed lines and profiles; and as follows:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. ASI Sign Systems, Inc.
	b. Holland Engraving
	c. Take Form

	2. Laminated-Sheet Sign: Acrylic face sheet with raised graphics laminated  over subsurface graphics to acrylic backing sheet to produce composite sheet.
	a. Composite-Sheet Thickness: Manufacturer's standard for size of sign .
	b. Surface-Applied Graphics: Applied vinyl film .
	c. Color(s): As selected by Architect from manufacturer's full range .

	3. Sign-Panel Perimeter: Finish edges smooth.
	a. Edge Condition : Square cut .
	b. Corner Condition in Elevation: Square .

	4. Frame: Entire perimeter .
	a. Material: Acrylic .
	b. Profile: Square .
	c. Corner Condition in Elevation: Square .
	d. Finish and Color: As selected by Architect from manufacturer's full range .

	5. Mounting: Surface mounted to wall with two-face tape [or] .


	2.3 SIGN MATERIALS
	A. Acrylic Sheet: ASTM D 4802, category as standard with manufacturer for each sign, Type UVF (UV filtering).
	B. Vinyl Film: UV-resistant vinyl film with pressure-sensitive, permanent adhesive; die cut to form characters or images as indicated on Drawings  and suitable for exterior applications.

	2.4 FABRICATION
	A. General: Provide manufacturer's standard sign assemblies according to requirements indicated.
	1. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to resist water penetration and retention.
	2. Conceal connections if possible; otherwise, locate connections where they are inconspicuous.
	3. Provide rabbets, lugs, and tabs necessary to assemble components and to attach to existing work. Drill and tap for required fasteners. Use concealed fasteners where possible; use exposed fasteners that match sign finish.

	B. Subsurface-Applied Graphics: Apply graphics to back face of clear face-sheet material to produce precisely formed image. Image shall be free of rough edges.
	C. Subsurface-Etched Graphics: Reverse etch back face of clear face-sheet material. Fill resulting copy with manufacturer's standard enamel. Apply opaque manufacturer's standard background color coating over enamel-filled copy.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General: Install signs using mounting methods indicated and according to manufacturer's written instructions.
	1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign surfaces free of distortion and other defects in appearance.
	2. Install signs so they do not protrude or obstruct according to the accessibility standard.
	3. Before installation, verify that sign surfaces are clean and free of materials or debris that would impair installation.

	B. Mounting Methods:
	1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on back of sign. Remove loose debris from hole and substrate surface.
	a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole for displaced adhesive. Place sign in position and push until flush to surface, embedding studs in holes. Temporarily support sign in position until adhesive fully sets.
	b. Thin or Hollow Surfaces: Place sign in position and flush to surface, install washers and nuts on studs projecting through opposite side of surface, and tighten.

	2. Through Fasteners: Drill holes in substrate using predrilled holes in sign as template. Countersink holes in sign if required. Place sign in position and flush to surface. Install through fasteners and tighten.
	3. Adhesive: Clean bond-breaking materials from substrate surface and remove loose debris. Apply linear beads or spots of adhesive symmetrically to back of sign and of suitable quantity to support weight of sign after cure without slippage. Keep adhes...
	4. Two-Face Tape: Clean bond-breaking materials from substrate surface and remove loose debris. Apply tape strips symmetrically to back of sign and of suitable quantity to support weight of sign without slippage. Keep strips away from edges to prevent...




	102113.13 - METAL TOILET COMPARTMENTS [PM - FL]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Painted steel toilet compartments configured as toilet enclosures and urinal screens.

	B. Related Requirements:
	1. Section 055000 "Metal Fabrications" for supports that attach floor-and-ceiling-anchored compartments to overhead structural system.
	2.  Section 061000 "Rough Carpentry" Section 061053 "Miscellaneous Rough Carpentry" for blocking overhead support of floor-and-ceiling-anchored compartments and overhead support of post-to-ceiling screens.
	3. Section 102800 "Toilet, Bath, and Laundry Accessories" for toilet tissue dispensers, grab bars, purse shelves, and similar accessories mounted on toilet compartments.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for toilet compartments.

	B. Sustainable Design Submittals:
	1. Sourcing of Raw Materials: Corporate sustainability report for each manufacturer.
	2. Product Data: For recycled content, indicating postconsumer and preconsumer recycled content and cost.
	3. Product Certificates: For indigenous materials, indicating location of material manufacturer and point of extraction, harvest, or recovery for each raw material. Include distance to Project, means of transportation, and cost for each indigenous mat...
	4. Product Certificates: For regional materials, indicating location of material manufacturer and point of extraction, harvest, or recovery for each raw material. Include distance to Project, means of transportation, and cost for each regional material.

	C. Shop Drawings: For toilet compartments.
	1. Include plans, elevations, sections, and attachment details.
	2. Show locations of cutouts for compartment-mounted toilet accessories.
	3. Show locations of reinforcements for compartment-mounted grab bars and locations of blocking for surface-mounted toilet accessories.
	4. Show locations of centerlines of toilet fixtures.
	5. Show locations of floor drains.
	6. Show  ceiling grid, ceiling-mounted items, and overhead support or bracing locations.

	D. Samples for Initial Selection: For each type of toilet compartment material indicated.
	1. Include Samples of hardware and accessories involving material and color selection.

	E. Samples for Verification: For the following products, in manufacturer's standard sizes unless otherwise indicated:
	1. Each type of material, color, and finish required for toilet compartments, prepared on 2-by-3-inch- square Samples 0.03 inches, 22 gauge thickness of same material indicated for Work.
	2. Each type of hardware and accessory.

	F. Product Schedule: For toilet compartments, prepared by or under the supervision of supplier, detailing location and selected colors for toilet compartment material.

	1.3 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For toilet compartments to include in maintenance manuals.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Door Hinges: One hinge(s) with associated fasteners.
	2. Latch and Keeper: One latch(es) and keeper(s) with associated fasteners.
	3. Door Bumper: One door bumper(s) with associated fasteners.
	4. Door Pull: One door pull(s) with associated fasteners.
	5. Fasteners: 10 fasteners of each size and type.


	1.5 PROJECT CONDITIONS
	A. Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, and other construction contiguous with toilet compartments by field measurements before fabrication.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	B. Regulatory Requirements: Comply with applicable provisions in ICC A117.1 for toilet compartments designated as accessible.

	2.2 PAINTED STEEL TOILET COMPARTMENTS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide ASI Global Partitions, an ASI Group company; Alpaco Powder-Coated Steel Partitions  with Easy-Stall Shoe or comparable product by one of the following:
	1. Ampco by AJW.
	2.  ASI Accurate Partitions, an ASI Group company.
	3.  ASI Global Partitions, an ASI Group company.
	4. Marlite.
	5. Shanahan's Manufacturing Limited.
	6. .

	B. Toilet-Enclosure Style: Floor anchored/overhead braced Floor anchored .
	C. Entrance-Screen Style: Floor anchored/overhead braced Floor anchored/overhead braced with pedestal legs Floor anchored .
	D. Urinal-Screen Style: Wall hung .
	E. Door Width: As indicated on Drawings .
	F. Door Panel Height: As indicated on Drawings.
	G. Door Height Above Floor: As indicated on Drawings .
	H. Pilaster Height: As indicated on Drawings .
	I. Door, Panel, and Pilaster Construction: Seamless, metal facing sheets pressure laminated to core material; with continuous, interlocking molding strip or lapped-and-formed edge closures; corners secured by welding or clips and exposed welds ground ...
	1. Core Material: Manufacturer's standard sound-deadening honeycomb of resin-impregnated kraft paper in thickness required to provide finished thickness of 1 inch for doors and panels and 1-1/4 inches for pilasters.
	2. Grab-Bar Reinforcement: Provide concealed internal reinforcement for grab bars mounted on units of size and material adequate for panel to withstand applied downward load on grab bar of at least 250 lbf, when tested in accordance with ASTM F446, wi...

	J. Urinal-Screen Construction:
	1. Flat-Panel Urinal Screen: Matching panel construction.

	K. Facing Sheets and Closures: Electrolytically coated steel sheet with nominal base-metal (uncoated) thicknesses as follows:
	1. Pilasters, Braced at Both Ends: Manufacturer's standard thickness, but not less than 0.036 inch.
	2. Pilasters, Unbraced at One End: Manufacturer's standard thickness, but not less than 0.048 inch.
	3. Panels: Manufacturer's standard thickness, but not less than 0.030 inch .
	4. Doors: Manufacturer's standard thickness, but not less than 0.030 inch.
	5. Flat-Panel Urinal Screens: Thickness matching the panels.

	L. Pilaster Shoes: Stainless steel sheet, not less than 0.031-inch nominal thickness and 3 inches high, No. 4 satin finish. Shoe bottom enclosed and integral to compartment structure. Secure to floor with manufacturer's recommended concrete anchors.
	M. Panel or Pilaster Pedestal Legs: Stainless steel and minimum 4 inches high. Pedestal legs adjustable in height to within 1 inch. Secure to floor with 2-1/2-inch- long, corrosion-resistant screws.
	N. Urinal-Screen [Post] [Pilaster]: Manufacturer's standard post design of [material matching the thickness and construction of pilasters] [1-3/4-inch- square, aluminum tube with satin finish]; with shoe matching that on the pilaster.
	O. Brackets (Fittings):
	1. Stirrup Type: Ear or U-brackets; [chrome-plated zamac] [stainless steel].
	2. Continuous Type: Manufacturer's standard design; [stainless steel] [aluminum].

	P. Steel Sheet Finish: Immediately after cleaning, apply manufacturer's standard baked-on thermosetting, electrostatically applied powder coatings. Comply with coating manufacturer's written instructions for applying and baking.
	1. Color: [As selected by Architect from manufacturer's full range] <Insert color>.
	a. Allow for application of [one color] [two colors] in each room.



	2.3 HARDWARE AND ACCESSORIES
	A. Hardware and Accessories: Manufacturer's standard operating hardware and accessories.
	1. Material: [Chrome-plated zamac] [Stainless steel].
	2. Hinges: Manufacturer's standard [paired, self-closing type that can be adjusted to hold doors open at any angle up to 90 degrees] [continuous, cam type that swings to a closed or partially open position] [continuous, spring-loaded type].
	3. Latch and Keeper: Manufacturer's standard surface-mounted latch unit designed for occupancy indication and emergency access. Provide units that comply with regulatory requirements for accessibility at compartments designated as accessible.
	4. Coat Hook: Manufacturer's standard combination hook and rubber-tipped bumper, sized to prevent in-swinging door from hitting compartment-mounted accessories.
	5. Door Bumper: Manufacturer's standard rubber-tipped bumper at out-swinging doors [ and entrance-screen doors].
	6. Door Pull: Manufacturer's standard unit at out-swinging doors that complies with regulatory requirements for accessibility. Provide units on both sides of doors at compartments designated as accessible.

	B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with antigrip profile and in manufacturer's standard finish.
	C. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of [chrome-plated zamac] [stainless steel], finished to match the items they are securing, with theft-resistant-type heads. Provide sex-type bolts for through-bolt applications. Fo...

	2.4 MATERIALS
	A. Aluminum Castings: ASTM B26/B26M.
	B. Aluminum Extrusions: ASTM B221.
	C. Steel Sheet: Commercial steel sheet for exposed applications; mill phosphatized and selected for smoothness.
	1. Electrolytically Zinc Coated: ASTM A879/A879M, 01Z.
	2. Hot-Dip Galvanized: ASTM A653/A653M, either hot-dip galvanized or galvannealed.

	D. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304, stretcher-leveled standard of flatness.
	E. Stainless Steel Castings: ASTM A743/A743M.
	F. Zamac: ASTM B86, commercial zinc-alloy die castings, chrome plated.

	2.5 FABRICATION
	A. Fabrication, General: Fabricate toilet compartment components to sizes indicated. Coordinate requirements and provide cutouts for through-partition toilet accessories, and solid blocking within panel where required for attachment of toilet accessor...
	B. Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant supports, leveling mechanism, and anchors at pilasters to suit floor conditions. Provide shoes at pilasters to conceal supports and leveling mechanism.
	C. Floor-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring assemblies with leveling adjustment nuts at pilasters for structural connection to floor. Provide shoes at pilasters to conceal anchorage.
	D. Ceiling-Hung Units: Provide manufacturer's standard corrosion-resistant anchoring assemblies with leveling adjustment nuts at pilasters for connection to structural support above finished ceiling. Provide assemblies that support pilasters from stru...
	E. Floor-and-Ceiling-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring assemblies with leveling adjustment at tops and bottoms of pilasters. Provide shoes and sleeves (caps) at pilasters to conceal anchorage.
	F. Urinal-Screen Posts: Provide manufacturer's standard corrosion-resistant anchoring assemblies with leveling adjustment at [ tops and] bottoms of posts. Provide shoes [ and sleeves (caps)] at posts to conceal anchorage.
	G. Door Size and Swings: Unless otherwise indicated, provide 24-inch- wide, in-swinging doors for standard toilet compartments and 36-inch- wide, out-swinging doors with a minimum 32-inch- wide, clear opening for compartments designated as accessible.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas and conditions, with Installer present, for compliance with requirements for fastening, support, alignment, operating clearances, and other conditions affecting performance of the Work.
	1. Confirm location and adequacy of blocking and supports required for installation.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. Coordinate layout and installation of supports, inserts, and anchors built into other units of work for toilet compartment anchorage.

	3.2 INSTALLATION
	A. General: Comply with manufacturer's written installation instructions. Install units rigid, straight, level, and plumb. Secure units in position indicated with manufacturer's recommended anchoring devices.
	1. Maximum Clearances:
	a. Pilasters and Panels: 1/2 inch.
	b. Panels and Walls: 1 inch.

	2. Stirrup Brackets: Secure panels to walls and to pilasters with no fewer than two brackets attached near top and bottom of panel.
	a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints.
	b. Align brackets at pilasters with brackets at walls.

	3. Full-Height (Continuous) Brackets: Secure panels to walls and to pilasters with full-height brackets.
	a. Locate bracket fasteners so holes for wall anchors occur in masonry or tile joints.
	b. Align brackets at pilasters with brackets at walls.


	B. Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set pilaster shoes with concrete anchors penetrating not less than 1-3/4 inches into structural floor unless otherwise indicated in manufacturer's written instructions....
	C. Floor-Anchored Units: Set pilasters with anchors penetrating not less than 2 inches into structural floor unless otherwise indicated in manufacturer's written instructions. Level, plumb, and tighten pilasters. Hang doors and adjust so tops of doors...
	D. Ceiling-Hung Units: Secure pilasters to supporting structure and level, plumb, and tighten. Hang doors and adjust so bottoms of doors are level with bottoms of pilasters when doors are in closed position.
	E. Floor-and-Ceiling-Anchored Units: Secure pilasters to supporting construction and level, plumb, and tighten. Hang doors and adjust so doors are level and aligned with panels when doors are in closed position.
	F. Urinal Screens: Attach with anchoring devices to suit supporting structure. Set units level and plumb, rigid, and secured to resist lateral impact.

	3.3 ADJUSTING
	A. Hardware Adjustment: Adjust and lubricate hardware in accordance with hardware manufacturer's written instructions for proper operation. Set hinges on in-swinging doors to hold doors open approximately 30 degrees from closed position when unlatched...



	102819 - TUB AND SHOWER ENCLOSURES [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Framed shower doors and enclosures.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For tub and shower doors and enclosures.
	C. Samples: For each type of exposed finish.

	1.3 INFORMATIONAL SUBMITTALS
	A. Sample warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.5 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of tub and shower doors and enclosures that fail in materials or workmanship within specified warranty period, without monetary limitation.
	1. Warranty Period: Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 FRAMED ENCLOSURES
	A. Glass panels with full perimeter frames of extruded aluminum with screw-fastened corners. Minimum 3/8-inch penetration of glass into frame. Framing members of thickness required to support imposed loads.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Alumax Bath Enclosures.
	b. American Shower Door.
	c. Basco, Inc.
	d. Cardinal Shower Enclosures; Hoskin & Muir, Inc.


	B. Frames, Hardware, and Trim: Manufacturer's standard units as indicated and as required for a complete installation.
	1. Materials: Aluminum; ASTM B221.
	2. Finish: Clear anodic .
	3. Color: Silver .

	C. Swinging Doors: Full-height piano hinge . Manufacturer's standard pulls and latch.
	D. Glazing: Safety glazing materials complying with 16 CFR 1201, Category II, with permanently etched identification acceptable to authorities having jurisdiction.
	1. Glass Nominal Thickness: 10 mm.
	2. Patterned Glass: ASTM C1048, Kind FT (fully tempered), Type II, Class 1 (clear), Form 3; Quality-Q6, Finish F1 (patterned, one side).
	a. Pattern: Manufacturer's standard .


	E. Fasteners: Manufacturer's standard stainless steel or other noncorrosive fasteners.
	F. Sealant: Mildew-resistant, single-component, nonsag, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 25, for Use NT.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Prepare and install per manufacturer's written instructions unless more stringent requirements are contained in GANA's "Glazing Manual."
	B. Clean substrates, removing projections, filling voids, and sealing joints.
	C. Set units level, plumb, and true to line, without warp or rack of frames and panels, and anchor securely in place.
	D. Fasten components securely in place, with provisions for thermal movement. Install with concealed fasteners unless otherwise indicated.
	E. Install components to drain and return water to tub or shower.
	F. Install doors to produce smooth operation and tight fit at contact points.
	G. Repair, refinish, or replace components damaged during installation.

	3.2 ADJUSTING AND CLEANING
	A. Adjust operating parts and hardware for smooth, quiet operation and watertight closure. Lubricate hardware and moving parts.
	B. Remove nonpermanent labels, and clean surfaces immediately after installation.



	104416 - FIRE EXTINGUISHERS [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes portable, hand-carried fire extinguishers.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 COORDINATION
	A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and function.

	1.6 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace fire extinguishers that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Six years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire Extinguishers."

	2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS
	A. Fire Extinguishers: Type, size, and capacity for each fire-protection cabinet indicated.
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Kidde Residential and Commercial Division.

	2. Instruction Labels: Include pictorial marking system complying with NFPA 10, Appendix B , and bar coding for documenting fire-extinguisher location, inspections, maintenance, and recharging.

	B. Regular Dry-Chemical Type : UL-rated nominal capacity, with sodium bicarbonate-based dry chemical in manufacturer's standard enameled container.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Examine fire extinguishers for proper charging and tagging.
	1. Remove and replace damaged, defective, or undercharged fire extinguishers.

	B. Install fire extinguishers in locations indicated and in compliance with requirements of authorities having jurisdiction.



	123623.13 - PLASTIC-LAMINATE-CLAD COUNTERTOPS [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Plastic-laminate-clad countertops.
	2. Accessories.


	1.2 ACTION SUBMITTALS
	A. Shop Drawings: For plastic-laminate-clad countertops.
	1. Apply AWI Quality Certification Program label to Shop Drawings.

	B. Samples: Plastic laminates in each type, color, pattern, and surface finish required.

	1.3 INFORMATIONAL SUBMITTALS
	1.4 QUALITY ASSURANCE
	1.5 FIELD CONDITIONS
	A. Environmental Limitations without Humidity Control: Do not deliver or install wood countertops until building is enclosed, wet-work is complete, and HVAC system is operating and maintaining temperature and relative humidity at levels planned for bu...
	B. Environmental Limitations with Humidity Control: Do not deliver or install wood countertops until building is enclosed, wet-work is complete, and HVAC system is operating and maintaining temperature between 60 and 90 deg F and relative humidity bet...


	PART 2 -  PRODUCTS
	2.1 FABRICATORS
	2.2 PLASTIC-LAMINATE-CLAD COUNTERTOPS
	A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork Standards" for grades of plastic-laminate-clad countertops indicated for construction, finishes, installation, and other requirements.
	1. Provide inspections of fabrication and installation together with labels and certificates from AWI certification program indicating that countertops comply with requirements of grades specified.

	B. Grade: Custom .
	C. High-Pressure Decorative Laminate: ISO 4586-3, Grade HGS Grade HGP.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Formica Corporation.
	b. Pionite; a Panolam Industries International, Inc. brand.
	c. Wilsonart LLC.


	D. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:
	1. As selected by Architect from manufacturer's full range in the following categories:
	a. Solid colors, gloss matte finish.
	b. Solid colors with core same color as surface, gloss matte finish.
	c. Wood grains, gloss matte finish with grain running parallel to length of countertop.
	d. Patterns, gloss matte finish.


	E. Edge Treatment: As indicated on Drawings.
	F. Core Material: Exterior-grade plywood As selected by fabricator to comply with quality standard.
	G. Core Material at Sinks: [or] exterior-grade plywood .
	H. Core Thickness: 3/4 inch .
	1. Build up countertop thickness to 1-1/2 inches at front, back, and ends with additional layers of core material laminated to top.

	I. Backer Sheet: Provide plastic-laminate backer sheet, ISO 4586-3, grade to match exposed surface, on underside of countertop substrate.

	2.3 WOOD MATERIALS
	A. Wood Products: Provide materials that comply with requirements of referenced quality standard unless otherwise indicated.
	1. Wood Moisture Content: 4 to 9 percent.

	B. Composite Wood Products: Provide materials that comply with requirements of referenced quality standard for each type of countertop and quality grade specified unless otherwise indicated.
	1. MDF: Medium-density fiberboard, ANSI A208.2, Grade 130 .
	2. Particleboard: ANSI A208.1, .
	3. Softwood Plywood: DOC PS 1.


	2.4 ACCESSORIES
	A. Wire-Management Grommets: Circular, molded-plastic grommets and matching plastic caps with slot for wire passage.
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Doug Mockett & Company, Inc.

	2. Outside Diameter: 1-1/4 inch 2 inches .
	3. Color: color to match counter ,


	2.5 MISCELLANEOUS MATERIALS
	A. Adhesive for Bonding Plastic Laminate: Type I waterproof type as selected by fabricator to comply with requirements.
	1. Adhesive for Bonding Edges: Hot-melt adhesive  or adhesive specified above for faces.


	2.6 FABRICATION
	A. Fabricate countertops to dimensions, profiles, and details indicated. Provide front and end overhang of 1 inch over base cabinets. Ease edges to radius indicated for the following:
	1. Solid-Wood (Lumber) Members: 1/16 inch unless otherwise indicated.

	B. Complete fabrication, including assembly, to maximum extent possible before shipment to Project site. Disassemble components only as necessary for shipment and installation. Where necessary for fitting at site, provide ample allowance for scribing,...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Grade: Install countertops to comply with same grade as item to be installed.
	B. Assemble countertops and complete fabrication at Project site to the extent that it was not completed in the shop.
	1. Provide cutouts for appliances, plumbing fixtures, electrical work, and similar items. Locate openings accurately, and use templates or roughing-in diagrams to produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters ...
	2. Seal edges of cutouts by saturating with varnish.

	C. Field Jointing: Where possible, make in the same manner as shop jointing, using dowels, splines, adhesives, and fasteners recommended by manufacturer. Prepare edges to be joined in shop so Project-site processing of top and edge surfaces is not req...
	1. Secure field joints in countertops with concealed clamping devices located within 6 inches of front and back edges and at intervals not exceeding 24 inches. Tighten in accordance with manufacturer's written instructions to exert a constant, heavy-c...

	D. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Countertop Installation: Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of countertop.
	1. Install countertops level and true in line. Use concealed shims as required to maintain not more than a 1/8-inch-in-96-inches variation from a straight, level plane.
	2. Secure backsplashes to tops with concealed metal brackets at 16 inches o.c. and to walls with adhesive.
	3. Seal joints between countertop and backsplash, if any, and joints where countertop and backsplash abut walls with mildew-resistant silicone sealant or another permanently elastic sealing compound recommended by countertop material manufacturer.

	F. Protection: Provide Kraft paper or other suitable covering over countertop surfaces, taped to underside of countertop at a minimum of 48 inches o.c. Remove protection at Substantial Completion.



	123661.19 - QUARTZ AGGLOMERATE COUNTERTOPS [MS - SF]
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Quartz agglomerate countertops.
	2. Quartz agglomerate backsplashes.


	1.2 ACTION SUBMITTALS
	A. Product Data: For countertop materials.
	B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, methods of joining, and cutouts for plumbing fixtures.
	C. Samples: For each type of material exposed to view.


	PART 2 -  PRODUCTS
	2.1 QUARTZ AGGLOMERATE COUNTERTOP MATERIALS
	A. Quartz Agglomerate: Solid sheets consisting of quartz aggregates bound together with a matrix of filled plastic resin and complying with ICPA SS-1, except for composition.
	1. Manufacturers: Subject to compliance with requirements, provide products by the following :
	a.  Zodiaq, Corian quartz, Wilsonart .

	2. Colors and Patterns: Cloud White Corian QuartzAs selected by Architect from manufacturer's full range.

	B. Solid Wood Edges and Trim: Clear lumber, free of defects, selected for compatible grain and color, and kiln dried to 7 percent moisture content.
	C. Plywood: Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, touch sanded.

	2.2 COUNTERTOP FABRICATION
	A. Fabricate countertops according to quartz agglomerate manufacturer's written instructions and the AWI/AWMAC/WI's "Architectural Woodwork Standards."
	1. Grade: Custom .

	B. Configuration:
	1. Front: Straight, slightly eased at top .
	2. Backsplash: Straight, slightly eased at corner .
	3. End Splash: Matching backsplash .

	C. Countertops: 3/4-inch- thick, quartz agglomerate  with front edge built up with same material.
	D. Backsplashes: 1/2-inch- thick, quartz agglomerate.
	E. Joints: Fabricate countertops in sections for joining in field.
	F. Cutouts and Holes:
	1. Undercounter Plumbing Fixtures: Make cutouts for fixtures using template or pattern furnished by fixture manufacturer. Form cutouts to smooth, even curves.


	2.3 INSTALLATION MATERIALS
	A. Adhesive: Product recommended by quartz agglomerate manufacturer.
	B. Sealant for Countertops: Comply with applicable requirements in Section 079200 "Joint Sealants."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Secure countertops to subtops with adhesive according to quartz agglomerate manufacturer's written instructions.
	B. Bond joints with adhesive and draw tight as countertops are set. Mask areas of countertops adjacent to joints to prevent adhesive smears.
	C. Install backsplashes and end splashes by adhering to wall and countertops with adhesive.
	D. Install aprons to backing and countertops with adhesive.
	E. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to prevent damage while cutting. Make cutouts to accurately fit items to be installed, and at right angles to finished surfaces unless beveling is required for cle...
	F. Apply sealant to gaps at walls; comply with Section 079200 "Joint Sealants."



	21 13 13 - WET-PIPE SPRINKLER SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Fire-protection valves.
	3. Sprinklers.
	4. Alarm devices.
	5. Manual control stations.
	6. Control panels.
	7. Pressure gauges.

	B. Related Sections:
	1. Section 21 13 16 “Dry Pipe Sprinkler Systems”


	1.3 DEFINITIONS
	A. Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at working pressure of 175 psig maximum.

	1.4 SYSTEM DESCRIPTIONS
	A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is connected to water supply through alarm valve. Water discharges immediately from sprinklers when they are opened. Sprinklers open when heat melts fu...

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard-Pressure Piping System Component: Listed for 175-psig minimum working pressure.
	B. Delegated Design: Design sprinkler system(s), including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria obtained.
	C. Sprinkler system design shall be approved by authorities having jurisdiction.
	1. Margin of Safety for Available Water Flow and Pressure: 10 percent, including losses through water-service piping, valves, and backflow preventers.
	2. Minimum Density for Automatic-Sprinkler Piping Design:
	a. Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft. area.
	b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft. area.
	c. Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over 1500-sq. ft. area.

	3. Maximum Protection Area per Sprinkler:
	a. Office Spaces: 225 sq. ft..
	b. Storage Areas: 130 sq. ft..
	c. Mechanical Equipment Rooms: 130 sq. ft.
	d. Electrical Equipment Rooms: 130 sq. ft.
	e. Other Areas: According to NFPA 13 recommendations unless otherwise indicated.

	4. Total Combined Hose-Stream Demand Requirement: According to NFPA 13 unless otherwise indicated:
	a. Light-Hazard Occupancies: 100 gpm for 30 minutes.
	b. Ordinary-Hazard Occupancies: 250 gpm for 60 to 90 minutes



	1.6 SUBMITTALS
	A. Product Data: For each type of product indicated. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For wet-pipe sprinkler systems. Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams: For power, signal, and control wiring.

	C. Delegated-Design Submittal: For sprinkler systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	D. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Structural steel
	2. Domestic water piping.
	3. Compressed air piping.
	4. HVAC hydronic piping.
	5. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	E. Qualification Data: For qualified Installer and professional engineer.
	F. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations if applicable.
	G. Welding certificates.
	H. Perform fire-hydrant flow test report, record and submit the following information:
	1. Date
	2. Time
	3. Performed by
	4. Location of Residual Fire Hydrant R
	5. Location of Flow Fire Hydrant F
	6. Static Pressure at Residual Fire Hydrant R (psig)
	7. Measured Flow at Flow Fire Hydrant F (gpm)
	8. Residual Pressure at Residual Fire Hydrant R (psig)

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13. Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility. Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."


	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, and partition assemblies.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench. Include number of sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet w...



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

	2.2 STEEL PIPE AND FITTINGS
	A. Standard Weight, Galvanized- and Black-Steel Pipe: ASTM A 53/A 53M, Type E, Grade B. Pipe ends may be factory or field formed to match joining method.
	B. Schedule 10, Black-Steel Pipe: ASTM A 135 or ASTM A 795/A 795M, Schedule 10 in NPS 5 and smaller; and NFPA 13-specified wall thickness in NPS 6 to NPS 10 plain end.
	C. Galvanized- and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless steel pipe with threaded ends.
	D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	F. Malleable- or Ductile-Iron Unions: UL 860.
	G. Cast-Iron Flanges: ASME 16.1, Class 125.
	H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	J. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Anvil International, Inc.
	b. National Fittings, Inc.
	c. Tyco Fire & Building Products LP.
	d. Victaulic Company.

	2. Pressure Rating: 175 psig minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4 SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard-Pressure Piping Specialty Valves: 175 psig minimum.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved. Valves in first paragraph below are available in NPS 1-1/2 to NPS 8 (DN 40 to DN 200).

	B. Automatic (Ball Drip) Drain Valves:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AFAC Inc.
	b. Reliable Automatic Sprinkler Co., Inc.
	c. Tyco Fire & Building Products LP.

	2. Standard: UL 1726.
	3. Pressure Rating: 175 psig minimum.
	4. Type: Automatic draining, ball check.
	5. Size: NPS 1/2.
	6. End Connections: Threaded.


	2.5 SPRINKLER SPECIALTY PIPE FITTINGS
	A. Branch Outlet Fittings:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Anvil International, Inc.
	b. National Fittings, Inc.
	c. Shurjoint Piping Products.
	d. Tyco Fire & Building Products LP.
	e. Victaulic Company.

	2. Standard: UL 213.
	3. Pressure Rating: 175 psig minimum.
	4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type: Mechanical-T and -cross fittings.
	6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets: Grooved, plain-end pipe, or threaded.

	B. Flow Detection and Test Assemblies:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AGF Manufacturing Inc.
	b. Reliable Automatic Sprinkler Co., Inc.
	c. Tyco Fire & Building Products LP.
	d. Victaulic Company.

	2. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 175 psig minimum.
	4. Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.

	C. Sprinkler Inspector's Test Fittings:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AGF Manufacturing Inc.
	b. Triple R Specialty.
	c. Tyco Fire & Building Products LP.
	d. Victaulic Company.
	e. Viking Corporation.

	2. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 175 psig minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.6 SPRINKLERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Reliable Automatic Sprinkler Co., Inc.
	2. Tyco Fire & Building Products LP.
	3. Victaulic Company.
	4. Viking Corporation.

	B. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers: 175 psig minimum.

	C. Automatic Sprinklers with Heat-Responsive Element:
	1. Early-Suppression, Fast-Response Applications: UL 1767.
	2. Nonresidential Applications: UL 199.
	3. Residential Applications: UL 1626.
	4. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and for "Ordinary" temperature classification rating and as follows for specific situations(unless otherwise indicated or required by application):
	a. Future Commercial Spaces – 8.0 K Upright.


	D. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. White.
	4. Include (3) custom colors as indicated on drawings for concealed heads in ornamental ceiling areas.

	E. Special Coatings:
	1. Wax.
	2. Lead.
	3. Corrosion-resistant paint.

	F. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: white, 2 piece.
	2. Flush Mounting: white

	G. Sprinkler Guards:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Reliable Automatic Sprinkler Co., Inc.
	b. Tyco Fire & Building Products LP.
	c. Victaulic Company.
	d. Viking Corporation.

	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.7 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically Operated Alarm Bell:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Fire-Lite Alarms, Inc.; a Honeywell company.
	b. Notifier; a Honeywell company.
	c. Potter Electric Signal Company.

	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6-inch minimum diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Water-Flow Indicators:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ADT Security Services, Inc.
	b. McDonnell & Miller; ITT Industries.
	c. Potter Electric Signal Company.
	d. System Sensor; a Honeywell company.
	e. Viking Corporation.
	f. Watts Industries (Canada) Inc.

	2. Standard: UL 346.
	3. Water-Flow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 250 psig.
	7. Design Installation: Horizontal or vertical.

	D. Pressure Switches:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AFAC Inc.
	b. Barksdale, Inc.
	c. Detroit Switch, Inc.
	d. Potter Electric Signal Company.
	e. System Sensor; a Honeywell company.
	f. Tyco Fire & Building Products LP.
	g. United Electric Controls Co.
	h. Viking Corporation.

	2. Standard: UL 346.
	3. Type: Electrically supervised water-flow switch with retard feature.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design Operation: Rising pressure signals water flow.

	E. Valve Supervisory Switches:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Fire-Lite Alarms, Inc.; a Honeywell company.
	b. Kennedy Valve; a division of McWane, Inc.
	c. Potter Electric Signal Company.
	d. System Sensor; a Honeywell company.

	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.8 PRESSURE GAUGES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. AMETEK; U.S. Gauge Division.
	2. Ashcroft, Inc.
	3. Brecco Corporation.
	4. WIKA Instrument Corporation.

	B. Standard: UL 393.
	C. Dial Size: 3-1/2- to 4-1/2-inch diameter.
	D. Pressure Gauge Range: 0 to 250 psig minimum.
	E. Water System Piping Gauge: Include "WATER" label on dial face.
	2.9 LISTED FIRE PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM approved.
	2. Minimum Pressure Rating for Standard-Pressure Piping:  175 psig.

	B. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Anvil International, Inc.
	b. NIBCO INC.
	c. Victaulic Company.

	2. Standard:  UL 1091 except with ball instead of disc.
	3. Port Size: Full
	4. Valves NPS 1-1/2 and Smaller:  Bronze body with threaded ends.
	5. Valves NPS 2 and NPS 2-1/2:  Bronze body with threaded ends or ductile-iron body with grooved ends.
	6. Valves NPS 3:  Ductile-iron body with grooved ends.

	C. Check Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. NIBCO INC.
	c. Reliable Automatic Sprinkler Co., Inc.
	d. Tyco Fire & Building Products LP.
	e. Victaulic Company.
	f. Viking Corporation.
	g. Watts Water Technologies, Inc.

	2. Standard:  UL 312
	3. Pressure Rating:  250 psig minimum.
	4. Type:  Swing check.
	5. Body Material:  Ductile or Cast iron.
	6. End Connections:  grooved.
	7. .

	D. Iron OS&Y Gate Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. NIBCO INC.
	c. Tyco Fire & Building Products LP.
	d. Watts Water Technologies, Inc.

	2. Standard:  UL 262.
	3. Pressure Rating:  250 psig minimum.
	4. Body Material:  Cast or ductile iron.
	5. End Connections:  Flanged or grooved.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 WATER-SUPPLY CONNECTIONS
	A. Install shutoff valve, alarm check valve, pressure gauge, drain, and other accessories indicated at connection to water-service piping.

	3.3 PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping. Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction. File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.
	C. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	D. Install unions adjacent to each valve in pipes NPS 2 and smaller.
	E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having NPS 2-1/2 and larger end connections.
	F. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	G. Install sprinkler piping with drains for complete system drainage.
	H. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve. Install drain piping to and spill over floor drain or to outside building.
	I. Install alarm devices in piping systems.
	J. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with requirements for hanger materials in NFPA 13.
	K. Install pressure gauges on riser or feed main, at each sprinkler test connection. Include pressure gauges with connection not less than NPS 1/4 and with soft metal seated globe valve, arranged for draining pipe between gauge and valve. Install gaug...
	L. Fill sprinkler system piping with water.
	M. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	N. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	O. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 210518 "Escutcheons for Fire-Suppression Piping."

	3.4 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes NPS 2 and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having NPS 2-1/2 and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe grooved ...

	3.5 VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources

	3.6 SPRINKLER INSTALLATION
	A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling panels.

	3.7 IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.8 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Coordinate with fire-alarm tests. Operate as required.
	6. Verify that equipment hose threads are same as local fire-department equipment.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.9 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.10 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain specialty valves.

	3.11 PIPING SCHEDULE
	A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight steel pipe with grooved ends; grooved-end fittings; grooved-end-pipe couplings; and grooved joints.
	B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	C. Standard-pressure, wet-pipe sprinkler system, NPS 2 and smaller, shall be one of the following:
	1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
	2. Standard-weight, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	D. Standard-pressure, wet-pipe sprinkler system, NPS 1-1/2 to NPS 4, shall be one of the following:
	1. Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	2. Standard-weight, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	E. Standard-pressure, wet-pipe sprinkler system, NPS 5 and larger, shall be one of the following:
	1. Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	2. Standard-weight, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	3. Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.


	3.12 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings: Upright sprinklers unless otherwise indicated.
	2. Rooms with Suspended Ceilings: Semi-Recessed sprinklers unless otherwise indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Semi-Recessed Sprinklers: White, with white 2 piece escutcheon.
	2. Upright Sprinklers: Brass in finished and unfinished spaces.
	3. Concealed Pendent Sprinklers:  White flat cover or custom colors as chosen by architect (3 total – 2 for wet and 1 for dry system).




	22 05 00 - Common Work Results for Plumbing
	22 05 53 - Identification for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following mechanical identification materials and their installation:
	1. Equipment nameplates.
	2. Equipment markers.
	3. Equipment signs.
	4. Access panel and door markers.
	5. Pipe markers.
	6. Stencils.
	7. Valve tags.
	8. Valve schedules.
	9. Warning tags.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Valve numbering scheme.
	D. Valve Schedules:  For each piping system.  Furnish extra copies (in addition to mounted copies) to include in maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. ASME Compliance:  Comply with ASME A13.1, "Scheme for the Identification of Piping Systems," for letter size, length of color field, colors, and viewing angles of identification devices for piping.

	1.5 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with location of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT IDENTIFICATION DEVICES
	A. Equipment Nameplates:  Metal, with data engraved or stamped, for permanent attachment on equipment.
	1. Data:
	a. Manufacturer, product name, model number, and serial number.
	b. Capacity, operating and power characteristics, and essential data.
	c. Labels of tested compliances.

	2. Location:  Accessible and visible.
	3. Fasteners:  As required to mount on equipment.

	B. Equipment Markers:  Engraved, color-coded laminated plastic.  Include contact-type, permanent adhesive.
	1. Terminology:  Match schedules as closely as possible.
	2. Data:
	a. Name and plan number.
	b. Equipment service.
	c. Design capacity.
	d. Other design parameters such as pressure drop, entering and leaving conditions, and speed.

	3. Size:  2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for equipment.

	C. Equipment Signs:  ASTM D 709, Type I, cellulose, paper-base, phenolic-resin-laminate engraving stock; Grade ES-2, black surface, black phenolic core, with white melamine subcore, unless otherwise indicated.  Fabricate in sizes required for message....
	1. Data:  Instructions for operation of equipment and for safety procedures.
	2. Engraving:  Manufacturer's standard letter style, of sizes and with terms to match equipment identification.
	3. Thickness:  1/16 inch for units up to 20 sq. in. or 8 inches in length, and 1/8 inch for larger units.
	4. Fasteners:  Self-tapping, stainless-steel screws or contact-type, permanent adhesive.

	D. Access Panel and Door Markers:  1/16-inch- thick, engraved laminated plastic, with abbreviated terms and numbers corresponding to identification.  Provide 1/8-inch center hole for attachment.
	1. Fasteners:  Self-tapping, stainless-steel screws or contact-type, permanent adhesive.


	2.2 PIPING IDENTIFICATION DEVICES
	A. Manufactured Pipe Markers, General:  Preprinted, color-coded, with lettering indicating service, and showing direction of flow.
	1. Colors:  Comply with ASME A13.1, unless otherwise indicated.
	2. Lettering: Use piping system terms indicated and abbreviate only as necessary for each application length.
	3. Pipes with OD, Including Insulation, Less Than 6 Inches:  Full-band pipe markers extending 360 degrees around pipe at each location.
	4. Pipes with OD, Including Insulation, 6 Inches and Larger:  Either full-band or strip-type pipe markers at least three times letter height and of length required for label.
	5. Arrows:  Integral with piping system service lettering to accommodate both directions; or as separate unit on each pipe marker to indicate direction of flow.

	B. Pretensioned Pipe Markers:  Precoiled semirigid plastic formed to cover full circumference of pipe and to attach to pipe without adhesive.
	C. Shaped Pipe Markers:  Preformed semirigid plastic formed to partially cover circumference of pipe and to attach to pipe with mechanical fasteners that do not penetrate insulation vapor barrier.
	D. Self-Adhesive Pipe Markers:  Plastic with pressure-sensitive, permanent-type, self-adhesive back.
	E. Plastic Tape:  Continuously printed, vinyl tape at least 3 mils thick with pressure-sensitive, permanent-type, self-adhesive back.
	1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches:  3/4 inch minimum.
	2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger:  1-1/2 inches minimum.


	2.3 STENCILS
	A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; minimum letter height of 1-1/4 inches for ducts; and minimum letter height of 3/4 inch for access panel and door markers, equipment markers, equipment signs, and similar oper...
	1. Stencil Material: Metal or fiberboard.
	2. Stencil Paint:  Exterior, gloss, alkyd enamel   black, unless otherwise indicated.  Paint may be in pressurized spray-can form.
	3. Identification Paint:  Exterior, alkyd enamel   in colors according to ASME A13.1, unless otherwise indicated.


	2.4 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers, with numbering scheme approved by Architect.  Provide 5/32-inch hole for fastener.
	1. Material:  0.032-inch- thick brass.
	2. Valve-Tag Fasteners:  Brass wire-link or beaded chain; or S-hook.


	2.5 VALVE SCHEDULES
	A. Valve Schedules:  For each piping system, on standard-size bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), a...
	1. Valve-Schedule Frames:  Glazed display frame for removable mounting on masonry walls for each page of valve schedule.  Include mounting screws.
	2. Frame: Finished hardwood.
	3. Glazing:  ASTM C 1036, Type I, Class 1, Glazing Quality B, 2.5-mm, single-thickness glass.



	PART 3 -  EXECUTION
	3.1 EQUIPMENT IDENTIFICATION
	A. Install and permanently fasten equipment nameplates on each major item of mechanical equipment that does not have nameplate or has nameplate that is damaged or located where not easily visible.  Locate nameplates where accessible and visible.  Incl...
	1. Fuel-burning units, including water heaters.
	2. Pumps.

	B. Install equipment markers with permanent adhesive on or near each major item of mechanical equipment.  Data required for markers may be included on signs, and markers may be omitted if both are indicated.
	1. Letter Size:  Minimum 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds...
	2. Data:  Distinguish among multiple units, indicate operational requirements, indicate safety and emergency precautions, warn of hazards and improper operations, and identify units.
	3. Locate markers where accessible and visible.  Include markers for the following general categories of equipment:
	a. Main control and operating valves, including safety devices and hazardous units such as gas outlets.
	b. Fire department hose valves and hose stations.
	c. Meters, gages, thermometers, and similar units.
	d. Fuel-burning units, including water heaters.
	e. Pumps.
	f. Tanks and pressure vessels.
	g. Strainers, filters, humidifiers, water-treatment systems, and similar equipment.


	C. Install equipment signs with screws or permanent adhesive on or near each major item of mechanical equipment.  Locate signs where accessible and visible.
	1. Letter Size:  Minimum 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds...
	2. Data:  Distinguish among multiple units, indicate operational requirements, indicate safety and emergency precautions, warn of hazards and improper operations, and identify units.
	3. Include signs for the following general categories of equipment:
	a. Main control and operating valves, including safety devices and hazardous units such as gas outlets.
	b. Fuel-burning units, including water heaters.
	c. Pumps.
	d. Tanks and pressure vessels.
	e. Strainers, filters, humidifiers, water-treatment systems, and similar equipment.


	D. Install access panel markers with screws on equipment access panels.

	3.2 PIPING IDENTIFICATION
	A. Install manufactured pipe markers indicating service on each piping system.  Install with flow indication arrows showing direction of flow.
	1. Pipes with OD, Including Insulation, Less Than 6 Inches:  Pretensioned pipe markers.  Use size to ensure a tight fit.
	2. Pipes with OD, Including Insulation, 6 Inches and Larger:  Shaped pipe markers.  Use size to match pipe and secure with fasteners.

	B. Locate pipe markers and color bands where piping is exposed in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior nonconcealed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and nonaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced markers.


	3.3 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; plumbing fixture supply stops; shutoff valves; faucets; convenience and lawn-watering hose connections; and similar...
	B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following:
	1. Valve-Tag Size and Shape:
	a. Cold Water: 1-1/2 inches, round.
	b. Hot Water: 1-1/2 inches, round.
	c. Fire Protection: 1-1/2 inches, round.
	d. Gas: 1-1/2 inches, round.

	2. Valve-Tag Color:
	a. Cold Water: Natural.
	b. Hot Water: Natural.
	c. Fire Protection: Natural.
	d. Gas: Natural.

	3. Letter Color:
	a. Cold Water: Black.
	b. Hot Water: Black.
	c. Fire Protection: Black.
	d. Gas: Black.



	3.4 VALVE-SCHEDULE INSTALLATION
	A. Mount valve schedule on wall in accessible location in each major equipment room.

	3.5 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.

	3.6 ADJUSTING
	A. Relocate mechanical identification materials and devices that have become visually blocked by other work.

	3.7 CLEANING
	A. Clean faces of mechanical identification devices and glass frames of valve schedules.



	22 07 19 - Plumbing Piping Insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes preformed, rigid and flexible pipe insulation; insulating cements; field-applied jackets; accessories and attachments; and sealing compounds.

	1.3 SUBMITTALS
	A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field applied, if any), for each type of product indicated.
	B. Shop Drawings:  Show fabrication and installation details for the following:
	1. Application of protective shields, saddles, and inserts at pipe hangers for each type of insulation and hanger.
	2. Attachment and covering of heat trace inside insulation.
	3. Insulation application at pipe expansion joints for each type of insulation.
	4. Insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Removable insulation at piping specialties and equipment connections.
	6. Application of field-applied jackets.


	1.4 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  As determined by testing materials identical to those specified in this Section according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation...
	1. Insulation Installed Indoors:  Flame-spread rating of 25 or less, and smoke-developed rating of 50 or less.
	2. Insulation Installed Outdoors:  Flame-spread rating of 75 or less, and smoke-developed rating of 150 or less.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate ASTM specification designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 22 Section "Plumbing Hangers and Supports."
	B. Coordinate clearance requirements with piping Installer for insulation application.
	C. Coordinate installation and testing of steam or electric heat tracing.

	1.7 SCHEDULING
	A. Schedule insulation application after testing piping systems and, where required, after installing and testing heat-trace tape.  Insulation application may begin on segments of piping that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Mineral-Fiber Insulation:
	a. CertainTeed Manson.
	b. Knauf FiberGlass GmbH.
	c. Owens-Corning Fiberglas Corp.

	2. Flexible Elastomeric Thermal Insulation:
	a. Armstrong World Industries, Inc.
	b. Rubatex Corp.



	2.2 INSULATION MATERIALS
	A. Mineral-Fiber Insulation:  Glass fibers bonded with a thermosetting resin complying with the following:
	1. Preformed Pipe Insulation:  Comply with ASTM C 547, Type 1, with factory-applied, all-purpose, vapor-retarder jacket.
	2. Fire-Resistant Adhesive:  Comply with MIL-A-3316C in the following classes and grades:
	a. Class 1, Grade A for bonding glass cloth and tape to unfaced glass-fiber insulation, for sealing edges of glass-fiber insulation, and for bonding lagging cloth to unfaced glass-fiber insulation.
	b. Class 2, Grade A for bonding glass-fiber insulation to metal surfaces.

	3. Vapor-Retarder Mastics:  Fire- and water-resistant, vapor-retarder mastic for indoor applications.  Comply with MIL-C-19565C, Type II.
	4. Mineral-Fiber Insulating Cements:  Comply with ASTM C 195.

	B. Flexible Elastomeric Thermal Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials.
	1. Adhesive:  As recommended by insulation material manufacturer.
	2. Ultraviolet-Protective Coating:  As recommended by insulation manufacturer.

	C. Prefabricated Thermal Insulating Fitting Covers:  Comply with ASTM C 450 for dimensions used in preforming insulation to cover valves, elbows, tees, and flanges.

	2.3 ACCESSORIES AND ATTACHMENTS
	A. Glass Cloth and Tape:  Comply with MIL-C-20079H, Type I for cloth and Type II for tape.  Woven glass-fiber fabrics, plain weave, presized a minimum of 8 oz./sq. yd..
	1. Tape Width:  4 inches.

	B. Bands:  3/4 inch wide, in one of the following materials compatible with jacket:
	1. Stainless Steel:  ASTM A 666, Type 304; 0.020 inch thick.
	2. Galvanized Steel:  0.005 inch thick.
	3. Aluminum:  0.007 inch thick.
	4. Brass:  0.010 inch thick.
	5. Nickel-Copper Alloy:  0.005 inch thick.

	C. Wire:  0.080-inch, nickel-copper alloy; 0.062-inch, soft-annealed, stainless steel; or 0.062-inch, soft-annealed, galvanized steel.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry pipe and fitting surfaces.  Remove materials that will adversely affect insulation application.

	3.3 GENERAL APPLICATION REQUIREMENTS
	A. Apply insulation materials, accessories, and finishes according to the manufacturer's written instructions; with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
	B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for each piping system.
	C. Use accessories compatible with insulation materials and suitable for the service.  Use accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs.
	E. Apply multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor retarder.
	H. Keep insulation materials dry during application and finishing.
	I. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by the insulation material manufacturer.
	J. Apply insulation with the least number of joints practical.
	K. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-retarder integrity, unless otherwise indicated.  Refer to special instructions for applying insulation over fittings, valves, and specialties.
	L. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at hangers, supports, anchors, and other projections with vapor-retarder mastic.
	1. Apply insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor retarders are indicated, extend insulation on anchor legs at least 12 inches from point of attachment to pipe and taper insulation ends.  Seal tapered ends with a compound recommended by the insulation materia...
	3. Install insert materials and apply insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by the insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect the jacket from tear or puncture by the hanger, support, and shield.

	M. Insulation Terminations:  For insulation application where vapor retarders are indicated, taper insulation ends.  Seal tapered ends with a compound recommended by the insulation material manufacturer to maintain vapor retarder.
	N. Apply adhesives and mastics at the manufacturer's recommended coverage rate.
	O. Apply insulation with integral jackets as follows:
	1. Pull jacket tight and smooth.
	2. Circumferential Joints:  Cover with 3-inch- wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip and spaced 4 inches o.c.
	3. Longitudinal Seams:  Overlap jacket seams at least 1-1/2 inches.  Apply insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 4 inches o.c.
	a. Exception:  Do not staple longitudinal laps on insulation having a vapor retarder.

	4. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and joints and at ends adjacent to flanges, unions, valves, and fittings.
	5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with vapor-retarder mastic.

	P. Roof Penetrations:  Apply insulation for interior applications to a point even with top of roof flashing.
	1. Seal penetrations with vapor-retarder mastic.
	2. Apply insulation for exterior applications tightly joined to interior insulation ends.
	3. Extend metal jacket of exterior insulation outside roof flashing at least 2 inches below top of roof flashing.
	4. Seal metal jacket to roof flashing with vapor-retarder mastic.

	Q. Exterior Wall Penetrations:  For penetrations of below-grade exterior walls, terminate insulation flush with mechanical sleeve seal.  Seal terminations with vapor-retarder mastic.
	R. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and floors.

	3.4 MINERAL-FIBER INSULATION APPLICATION
	A. Apply insulation to straight pipes and tubes as follows:
	1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands without deforming insulation materials.
	2. Where vapor retarders are indicated, seal longitudinal seams and end joints with vapor-retarder mastic.  Apply vapor retarder to ends of insulation at intervals of 15 to 20 feet to form a vapor retarder between pipe insulation segments.
	3. For insulation with factory-applied jackets, secure laps with outward clinched staples at 6 inches o.c.
	4. For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal tabs but secure tabs with additional adhesive as recommended by the insulation material manufacturer and seal with vapor-retarder mastic.

	B. Apply insulation to flanges as follows:
	1. Apply preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation segment the same as overall width of the flange and bolts, plus twice the thickness of the pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Apply canvas jacket material with manufacturer's recommended adhesive, overlapping seams at least 1 inch, and seal joints with vapor-retarder mastic.

	C. Apply insulation to fittings and elbows as follows:
	1. Apply premolded insulation sections of the same material as straight segments of pipe insulation when available.  Secure according to manufacturer's written instructions.
	2. When premolded insulation elbows and fittings are not available, apply mitered sections of pipe insulation, or glass-fiber blanket insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire, tape, or bands.
	3. Cover fittings with standard PVC fitting covers.
	4. Cover fittings with heavy PVC fitting covers.  Overlap PVC covers on pipe insulation jackets at least 1 inch at each end.  Secure fitting covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder mastic.

	D. Apply insulation to valves and specialties as follows:
	1. Apply premolded insulation sections of the same material as straight segments of pipe insulation when available.  Secure according to manufacturer's written instructions.
	2. When premolded insulation sections are not available, apply glass-fiber blanket insulation to valve body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.  For check valves, arrange insulat...
	3. Apply insulation to flanges as specified for flange insulation application.
	4. Use preformed standard PVC fitting covers for valve sizes where available.  Secure fitting covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder mastic.
	5. Use preformed heavy PVC fitting covers for valve sizes where available.  Secure fitting covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder mastic.
	6. For larger sizes where PVC fitting covers are not available, seal insulation with canvas jacket and sealing compound recommended by the insulation material manufacturer.


	3.5 FLEXIBLE ELASTOMERIC THERMAL INSULATION APPLICATION
	A. Apply insulation to straight pipes and tubes as follows:
	1. Follow manufacturer's written instructions for applying insulation.
	2. Seal longitudinal seams and end joints with manufacturer's recommended adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe surface.

	B. Apply insulation to flanges as follows:
	1. Apply pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation segment the same as overall width of the flange and bolts, plus twice the thickness of the pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of the same thickness as pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe surface.

	C. Apply insulation to fittings and elbows as follows:
	1. Apply mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe surface.

	D. Apply insulation to valves and specialties as follows:
	1. Apply preformed valve covers manufactured of the same material as pipe insulation and attached according to the manufacturer's written instructions.
	2. Apply cut segments of pipe and sheet insulation to valve body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.  For check valves, fabricate removable sections of insulation arranged to all...
	3. Apply insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe surface.


	3.6 FINISHES
	A. Glass-Cloth Jacketed Insulation:  Paint insulation finished with glass-cloth jacket as specified in Division 9 Section "Painting."
	B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of the insulation manufacturer's recommended protective coating.
	C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the completed Work.

	3.7 PIPING SYSTEM APPLICATIONS
	A. Insulation materials and thicknesses are specified in schedules at the end of this Section.
	B. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following systems, materials, and equipment:
	1. Flexible connectors.
	2. Vibration-control devices.
	3. Fire-suppression piping.
	4. Drainage piping located in crawl spaces, unless otherwise indicated.
	5. Below-grade piping, unless otherwise indicated.
	6. Chrome-plated pipes and fittings, unless potential for personnel injury.
	7. Air chambers, unions, strainers, check valves, plug valves, and flow regulators.


	3.8 INSULATION APPLICATION SCHEDULE, GENERAL
	A. Refer to insulation application schedules for required insulation materials, vapor retarders, and field-applied jackets.
	B. Application schedules identify piping system and indicate pipe size ranges and material, thickness, and jacket requirements.

	3.9 INTERIOR INSULATION APPLICATION SCHEDULE
	A. Service:  Domestic hot and recirculated hot water.
	1. Operating Temperature:  60 to 140 deg F.
	2. Insulation Material: Mineral fiber.
	3. Insulation Thickness:  Apply the following insulation thicknesses:
	a. Copper  Pipe, 2” and smaller:  1” thickness
	b. Copper  Pipe, 2-1/2” and larger:  1-1/2” thickness
	c. Copper  Pipe, Runouts in walls:  ½” thickness Mineral fiber or Flexible elastomeric

	4. Field-Applied Jacket: None.
	5. Vapor Retarder Required: Yes.
	6. Finish: None.

	B. Service:  Domestic water.
	1. Operating Temperature:  35 to 60 deg F.
	2. Insulation Material: Mineral fiber.
	3. Insulation Thickness:  Apply the following insulation thicknesses:
	a. All sizes:   ½” thickness
	b. Copper  Pipe, Runouts in walls: ½” thickness Mineral fiber or Flexible elastomeric.

	4. Field-Applied Jacket: None.
	5. Vapor Retarder Required: Yes.
	6. Finish: None.

	C. Service:  Roof drain bodies and horizontal Rain Water Leaders.
	1. Operating Temperature:  32 to 100 deg F.
	2. Insulation Material: Mineral fiber.
	3. Insulation Thickness:  ½” thickness
	4. Field-Applied Jacket: None.
	5. Vapor Retarder Required: Yes.
	6. Finish: None.




	22 11 16 - Domestic Water Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes water-distribution piping and related components outside the building for water service.
	B. This Section includes domestic water piping from locations indicated to fixtures and equipment inside the building.
	C. See Section 22 05 00 Common Work Results for Plumbing.

	1.3 SUBMITTALS
	A. Field quality-control test reports.

	1.4 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with requirements of utility company supplying water.  Include tapping of water mains and backflow prevention.
	2. Comply with standards of authorities having jurisdiction for potable-water-service piping, including materials, installation, testing, and disinfection.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Comply with NSF 61, "Drinking Water System Components-Health Effects; Sections 1 through 9," for potable domestic water piping and components.

	1.5 COORDINATION
	A. Coordinate connection to water main with utility company.


	PART 2 -  PRODUCTS
	2.1 INTERIOR PIPING MATERIALS
	A. Transition Couplings:  Coupling or other manufactured fitting the same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.
	B. Hard Copper Tube:  ASTM B 88, Types L and M, water tube, drawn temper.
	1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.  Furnish Class 300 flanges if required to match piping.
	3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.


	2.2 INTERIOR VALVES
	A. Refer to Division 22 Section "Plumbing Valves" for bronze and cast-iron, general-duty valves.
	B. Refer to Division 22 Section "Plumbing Specialties" for balancing and drain valves.


	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below, unless otherwise indicated.
	B. Interior Domestic Water Piping:  Use the following piping materials for each size range:
	1. NPS 2 and Smaller:  Hard copper tube, Type L; copper pressure fittings; and soldered joints.


	3.2 VALVE APPLICATIONS
	A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	1. Shutoff Duty:  Use bronze ball valves for piping NPS 2 and smaller.  Use cast-iron gate valves with flanged ends for piping NPS 2-1/2 and larger.
	2. Hot-Water-Piping, Balancing Duty: Calibrated balancing valves.
	3. Drain Duty:  Hose-end drain valves.


	3.3 PIPING INSTALLATION
	A. Refer to Section 220500 Common Work Results for Plumbing for basic piping installation.
	B. Extend domestic water service piping to exterior water distribution piping in sizes and locations indicated.
	C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, inside building at each domestic water service.
	D. Install domestic water piping level without pitch and plumb.
	E. Fill water piping.  Check components to determine that they are not air bound and that piping is full of water.
	F. Perform the following steps before operation:
	1. Close drain valves, hydrants, and hose bibbs.
	2. Open shutoff valves to fully open position.
	3. Remove plugs used during testing of piping and plugs used for temporary sealing of piping during installation.
	4. Remove and clean strainer screens.  Close drain valves and replace drain plugs.

	G. Check plumbing equipment and verify proper settings, adjustments, and operation.  Do not operate water heaters before filling with water.
	H. Check plumbing specialties and verify proper settings, adjustments, and operation.

	3.4 JOINT CONSTRUCTION
	A. Refer to Section 220500 Common Work Results for Plumbing for basic piping joint construction.
	B. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

	3.5 VALVE INSTALLATION
	A. Install sectional valve close to water main on each branch and riser serving plumbing fixtures or equipment.  Use ball or gate valves for piping NPS 2 and smaller.  Use butterfly or gate valves for piping NPS 2-1/2 and larger.
	B. Install drain valves for equipment, at base of each water riser, at low points in horizontal piping, and where required to drain water piping.
	1. Install hose-end drain valves at low points in water mains, risers, and branches.
	2. Install stop-and-waste drain valves where indicated.


	3.6 HANGER AND SUPPORT INSTALLATION
	A. Refer to Section 220500 Common Work Results for Plumbing for pipe hanger and support devices.
	B. Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch.
	C. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
	4. NPS 2-1/2:  108 inches with 1/2-inch rod.
	5. NPS 3 to NPS 5:  10 feet with 1/2-inch rod.

	D. Install supports for vertical copper tubing every 10 feet.

	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment and machines to allow service and maintenance.
	C. Connect domestic water piping to exterior water service piping.  Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to service piping with shutoff valve, and extend and connect to the following:
	1. Water Heaters:  Cold-water supply and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller than required by plumbing code.  Refer to Division 15 Section "Plumbing Fixtures."
	3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than equipment connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions for NPS 2-1/2 and larger.


	3.8 FIELD QUALITY CONTROL
	A. Inspect domestic water piping as follows:
	1. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	2. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction:
	a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	b. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	3. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.

	B. Test domestic water piping as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	2. Leave uncovered and unconcealed new, altered, extended, or replaced domestic water piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	3. Cap and subject piping to static water pressure of 50 psig above operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for four hours.  Leaks and loss in test pressure constitute d...
	4. Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory results are obtained.
	5. Prepare reports for tests and required corrective action.


	3.9 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	1. Purge new piping and parts of existing domestic water piping that have been altered, extended, or repaired before using.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction or, if methods are not prescribed, procedures described in either AWWA C651 or AWWA C652 or as described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.





	22 11 23 - Facility Natural Gas Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pipes, tubes, and fittings.
	2. Piping specialties.
	3. Piping and tubing joining materials.
	4. Valves.


	1.2 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	1. Piping and Valves:  100 psig minimum unless otherwise indicated.

	B. Natural-Gas System Pressure within Buildings:  0.5 psig or less.
	C. Delegated Design:  Design restraints and anchors for natural-gas piping and equipment, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket welding.
	3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	4. Protective Coating for Underground Piping:  Factory-applied, three-layer coating of epoxy, adhesive, and PE.
	a. Joint Cover Kits:  Epoxy paint, adhesive, and heat-shrink PE sleeves.


	B. PE Pipe:  ASTM D 2513, SDR 11.
	1. PE Fittings:  ASTM D 2683, socket-fusion type or ASTM D 3261, butt-fusion type with dimensions matching PE pipe.
	2. PE Transition Fittings:  Factory-fabricated fittings with PE pipe complying with ASTM D 2513, SDR 11; and steel pipe complying with ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	3. Anodeless Service-Line Risers:  Factory fabricated and leak tested.
	a. Underground Portion:  PE pipe complying with ASTM D 2513, SDR 11 inlet.
	b. Casing:  Steel pipe complying with ASTM A 53/A 53M, Schedule 40, black steel, Type E or S, Grade B, with corrosion-protective coating covering.
	c. Aboveground Portion:  PE transition fitting.
	d. Outlet shall be threaded or suitable for welded connection.
	e. Tracer wire connection.
	f. Ultraviolet shield.
	g. Stake supports with factory finish to match steel pipe casing or carrier pipe.

	4. Transition Service-Line Risers:  Factory fabricated and leak tested.
	a. Underground Portion:  PE pipe complying with ASTM D 2513, SDR 11 inlet connected to steel pipe complying with ASTM A 53/A 53M, Schedule 40, Type E or S, Grade B, with corrosion-protective coating for aboveground outlet.
	b. Outlet shall be threaded or suitable for welded connection.
	c. Bridging sleeve over mechanical coupling.
	d. Factory-connected anode.
	e. Tracer wire connection.
	f. Ultraviolet shield.
	g. Stake supports with factory finish to match steel pipe casing or carrier pipe.



	2.2 JOINING MATERIALS
	A. Joint Compound and Tape:  Suitable for natural gas.
	B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.3 MANUAL GAS SHUTOFF VALVES
	A. See  "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve type is applied in various services.
	B. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33.
	1. CWP Rating:  125 psig.
	2. Threaded Ends:  Comply with ASME B1.20.1.
	3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3.
	4. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1 inch and smaller.
	6. Service Mark:  Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently marked on valve body.

	C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger:  Comply with ASME B16.38.
	1. CWP Rating:  125 psig.
	2. Flanged Ends:  Comply with ASME B16.5 for steel flanges.
	3. Service Mark:  Initials "WOG" shall be permanently marked on valve body.

	D. Bronze Plug Valves:  MSS SP-78.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Lee Brass Company.
	b. McDonald, A. Y. Mfg. Co.

	2. Body:  Bronze, complying with ASTM B 584.
	3. Plug:  Bronze.
	4. Ends:  Threaded, socket, as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Operator:  Square head or lug type with tamperproof feature where indicated.
	6. Pressure Class:  125 psig.
	7. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	8. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.


	2.4 DIELECTRIC UNIONS
	A. Dielectric Unions:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Hart Industries International, Inc.
	d. Jomar International Ltd.
	e. Matco-Norca, Inc.
	f. McDonald, A. Y. Mfg. Co.
	g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	h. Wilkins; a Zurn company.

	2. Description:
	a. Standard:  ASSE 1079.
	b. Pressure Rating:  125 psig minimum at 180 deg F.
	c. End Connections:  Solder-joint copper alloy and threaded ferrous.



	2.5 LABELING AND IDENTIFYING
	A. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metal...


	PART 3 -  EXECUTION
	3.1 OUTDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 for installation and purging of natural-gas piping.
	B. Install underground, natural-gas piping buried at least 36 inches below finished grade.
	1. If natural-gas piping is installed less than 36 inches below finished grade, install it in containment conduit.

	C. Install underground, PE, natural-gas piping according to ASTM D 2774.
	D. Steel Piping with Protective Coating:
	1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
	2. Repair damage to PE coating on pipe as recommended in writing by protective coating manufacturer.
	3. Replace pipe having damaged PE coating with new pipe.

	E. Install fittings for changes in direction and branch connections.

	3.2 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Install pipin...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	G. Locate valves for easy access.
	H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
	I. Install piping free of sags and bends.
	J. Install fittings for changes in direction and branch connections.
	K. Verify final equipment locations for roughing-in.
	L. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	M. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and same size as connected pipe.  Install with space below bottom of drip t...

	N. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.
	O. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	P. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	Q. Connect branch piping from top or side of horizontal piping.
	R. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.
	S. Do not use natural-gas piping as grounding electrode.
	T. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	U. Install sleeves for piping penetrations of walls, ceilings, and floors.
	V. Install sleeve seals for piping penetrations of concrete walls and slabs.
	W. Install escutcheons for piping penetrations of walls, ceilings, and floors where exposed.

	3.3 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing or copper connector.

	3.4 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	D. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D 2657.
	1. Plain-End Pipe and Fittings:  Use butt fusion.
	2. Plain-End Pipe and Socket Fittings:  Use socket fusion.


	3.5 HANGER AND SUPPORT INSTALLATION
	A. Maximum spans below are from NFPA 54.
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch.
	2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch.
	3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch.
	4. NPS 2-1/2 to NPS 3-1/2:  Maximum span, 10 feet; minimum rod size, 1/2 inch.


	3.6 LABELING AND IDENTIFYING
	A. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.7 FIELD QUALITY CONTROL
	A. Test, inspect, and purge natural gas according to NFPA 54 and authorities having jurisdiction.
	B. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.8 OUTDOOR PIPING SCHEDULE
	A. Underground natural-gas piping shall be one of the following:
	1. PE pipe and fittings joined by heat fusion; service-line risers with tracer wire terminated in an accessible location.
	2. Steel pipe with wrought-steel fittings and welded joints.  Coat pipe and fittings with protective coating for steel piping.

	B. Aboveground natural-gas piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.
	3. Paint all outdoor piping. Refer to drawings and/or applicable Architectural specifications.


	3.9 INDOOR PIPING SCHEDULE
	A. Aboveground, distribution piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.


	3.10 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be the following:
	1. Cast-iron, non-lubricated plug valve.

	B. Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following:
	1. Bronze plug valve.

	C. Valves in branch piping for single appliance shall be the following:
	1. Bronze plug valve.




	22 13 16 - Sanitary Waste and Vent Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes soil and waste, sanitary drainage and vent piping inside the building and to locations indicated.

	1.3 DEFINITIONS
	A. The following are industry abbreviations for   rubber piping materials:
	1. EPDM:  Ethylene-propylene-diene terpolymer.
	2. NBR:  Acrylonitrile-butadiene rubber.


	1.4 PERFORMANCE REQUIREMENTS
	A. Provide components and installation capable of producing piping systems with the following minimum working-pressure ratings, unless otherwise indicated:
	1. Soil, Waste, and Vent Piping: 10-foot head of water.


	1.5 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.
	B. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements.

	1.6 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; "NSF-drain" for plastic drain piping; "NSF-tubular" for plasti...


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Hub-and-Spigot, Cast-Iron Pipe and Fittings:  ASTM A 74, Service class.
	1. Gaskets:  ASTM C 564, rubber.

	B. Hubless Cast-Iron Pipe and Fittings:  ASTM A 888 or CISPI 301.
	1. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant fasteners, and rubber sleeve with integral, center pipe stop.
	a. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve.
	b. Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, stainless-steel bands and tightening devices, and ASTM C 564, rubber sleeve.


	C. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper.
	1. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought-copper, solder-joint fittings.

	D. Solid-Wall Cellular-Core PVC Pipe:  ASTM D 2665, solid-wall drain, waste, and vent.
	1. PVC Socket Fittings:  ASTM D 2665, socket type, made to ASTM D 3311, drain, waste, and vent patterns.
	2. Solvent Cement and Adhesive Primer:
	a. Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	E. Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).Hub-and-Spigot, Cast-Iron Pipe and Fittings:  ASTM A 74, Service class.
	1. Gaskets:  ASTM C 564, rubber.



	PART 3 -  EXECUTION
	3.1 EXCAVATION
	A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.

	3.2 PIPING APPLICATIONS
	A. Special pipe fittings with pressure ratings at least equal to piping pressure ratings may be used in applications below, unless otherwise indicated.
	B. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.
	C. Aboveground, soil, waste, and vent piping NPS 4 and smaller shall be any of the following:
	1. Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; and compression joints.
	2. Hubless cast-iron soil pipe and fittings standard, shielded, stainless-steel couplings; and hubless-coupling joints.
	3. Copper DWV tube, copper drainage fittings, and soldered joints.
	4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

	D. Underground, soil, waste, and vent piping NPS 6  and smaller shall be any of the following:
	1. Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; and compression joints.
	2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.


	3.3 PIPING INSTALLATION
	A. Refer to Section 220500 Common Work Results for Plumbing for basic piping installation.
	B. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	C. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal...
	D. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer'...
	E. Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise indicated:
	1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 and smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.
	2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow.
	3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.

	F. Install engineered soil and waste drainage and vent piping systems in locations indicated and as follows:
	1. Combination Waste and Vent:  Comply with standards of authorities having jurisdiction.
	2. Reduced-Size Venting:  Comply with standards of authorities having jurisdiction.

	G. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without membrane waterproofing.
	H. Install PVC soil and waste drainage and vent piping according to ASTM D 2665.
	I. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.

	3.4 JOINT CONSTRUCTION
	A. Cast-Iron, Soil-Piping Joints:  Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	1. Gasketed Joints:  Make with rubber gasket matching class of pipe and fittings.
	2. Hubless Joints:  Make with rubber gasket and sleeve or clamp.

	B. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.
	C. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665.

	3.5 VALVE INSTALLATION
	A. Shutoff Valves:  Install shutoff valve on each sewage pump discharge.
	1. Use gate or full-port ball valve for piping NPS 2 and smaller.
	2. Use gate valve for piping NPS 2-1/2 and larger.

	B. Check Valves:  Install swing check valve, downstream from shutoff valve, on each sewage pump discharge.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Support vertical piping and tubing at base and at each floor.
	B. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods.
	C. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod.
	2. NPS 3:  60 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod.
	4. NPS 6:  60 inches with 3/4-inch rod.
	5. Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings is limited to 60 inches.

	D. Install supports for vertical cast-iron soil piping every 15 feet.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/4:  72 inches with 3/8-inch rod.
	2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
	3. NPS 2-1/2:  108 inches with 1/2-inch rod.
	4. NPS 3 to NPS 5:  10 feet with 1/2-inch rod.
	5. NPS 6:  10 feet with 5/8-inch rod.

	F. Install supports for vertical copper tubing every 10 feet.
	G. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.
	H. Install vinyl-coated hangers for glass piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod.
	2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
	3. NPS 3:  96 inches with 1/2-inch rod.
	4. NPS 4 and NPS 6:  96 inches with 5/8-inch rod.
	5. NPS 8 and NPS 12:  96 inches with 3/4-inch rod.


	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect drainage and vent piping to the following:
	1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by plumbing code.
	2. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve, if indicated, and union for each connection.  Use flanges instead of unions for connections NPS 2-1/2 and larger.


	3.8 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping, except outside leaders, on completion of roughing-in.  Close openings in piping system and fill with water to point of overflow, but not less than 10-foot head of water.  From 15 ...
	4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.  Plug vent-stack openings on roof and building drains where they leave building.  Int...
	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.


	3.9 CLEANING
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.

	3.10 PROTECTION
	A. Exposed Piping:  Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.



	22 14 13 - Facility Storm Drainage Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes storm-drainage piping inside the building.
	B. Related Sections include the following:
	1. Section 22 07 19 "Plumbing Piping Insulation" for storm drainage piping system insulation.


	1.3 DEFINITIONS
	A. The following are industry abbreviations for plastic piping materials:
	1. PVC:  Polyvinyl chloride plastic.


	1.4 PERFORMANCE REQUIREMENTS
	A. Provide components and installation capable of producing piping systems with the following minimum working-pressure ratings, unless otherwise indicated:
	1. Storm Drainage Piping: 10-foot head of water.


	1.5 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.
	B. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements.

	1.6 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
	B. Flexible Transition Couplings for Underground Nonpressure Piping:  ASTM C 1173 with elastomeric sleeve.  Include ends of same sizes as piping to be joined and include corrosion-resistant metal band on each end.
	C. Transition Couplings for Underground Pressure Piping:  AWWA C219 metal, sleeve-type coupling or other manufactured fitting same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.

	2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 74, Service class.
	B. Gaskets:  ASTM C 564, rubber.

	2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 888 or CISPI 301.
	B. CISPI, Hubless-Piping Couplings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. ANACO-Husky.
	b. Fernco Inc.
	c. Matco-Norca, Inc.
	d. MIFAB, Inc.
	e. Mission Rubber Company; a division of MCP Industries, Inc.
	f. Tyler Pipe.

	2. Standards:  ASTM C 1277 and CISPI 310.
	3. Description:  Stainless-steel corrugated shield with stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

	C. Heavy-Duty, Hubless-Piping Couplings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. ANACO-Husky.
	b. Clamp-All Corp.
	c. MIFAB, Inc.
	d. Mission Rubber Company; a division of MCP Industries, Inc.
	e. Tyler Pipe.

	2. Standards:  ASTM C 1277 and ASTM C 1540.
	3. Description:  Stainless-steel shield with stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.


	2.4 PVC PIPE AND FITTINGS
	A. Solid-Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent.
	B. Cellular-Core PVC Pipe:  ASTM F 891, Schedule 40.
	C. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	D. Adhesive Primer:  ASTM F 656.
	1. Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	E. Solvent Cement:  ASTM D 2564.
	1. Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24)



	PART 3 -  EXECUTION
	3.1 EXCAVATION
	A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.

	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. ...
	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping at indicated slopes.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Install seismic restraints on piping.  Comply with requirements for seismic-restraint devices specified in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	I. Make changes in direction for storm drainage piping using appropriate branches, bends, and long-sweep bends.  Do not change direction of flow more than 90 degrees.  Use proper size of standard increasers and reducers if pipes of different sizes are...
	J. Lay buried building storm drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufac...
	K. Install storm drainage piping at the following minimum slopes unless otherwise indicated:
	1. Building Storm Drain:  2 percent downward in direction of flow for piping.
	2. Horizontal Storm-Drainage Piping:  1 percent downward in direction of flow.

	L. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	M. Install aboveground PVC piping according to ASTM D 2665.
	N. Install underground and PVC piping according to ASTM D 2321.
	O. Plumbing Specialties:
	1. Install backwater valves in storm drainage gravity-flow piping.  Comply with requirements for backwater valves specified in Division 22 Section "Storm Drainage Piping Specialties."
	2. Install cleanouts at grade and extend to where building storm drains connect to building storm sewers in storm drainage gravity-flow piping.  Install cleanout fitting with closure plug inside the building in storm drainage force-main piping.  Compl...
	3. Install drains in storm drainage gravity-flow piping.  Comply with requirements for drains specified in Division 22 Section "Storm Drainage Piping Specialties."

	P. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing Piping."

	3.3 JOINT CONSTRUCTION
	A. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	B. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.
	C. Flanged Joints:  Align bolt holes.  Select appropriate gasket material, size, type, and thickness.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.  Torque bolts in cross pattern.
	D. Plastic, Nonpressure-Piping, Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes.


	3.4 SPECIALTY PIPE FITTING INSTALLATION
	A. Transition Couplings:
	1. Install transition couplings at joints of piping with small differences in OD's.
	2. In Drainage Piping:  Unshielded, nonpressure transition couplings.


	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hanger and support devices and installation specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
	2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
	3. Vertical Piping:  MSS Type 8 or Type 42, clamps.
	4. Individual, Straight, Horizontal Piping Runs:
	a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls.

	5. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	6. Base of Vertical Piping:  MSS Type 52, spring hangers.

	B. Support horizontal piping and tubing within 12 inches of each fitting and coupling.
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
	E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod.
	2. NPS 3:  60 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod.
	4. NPS 6 and NPS 8:  60 inches with 3/4-inch rod.
	5. Spacing for 10-foot pipe lengths may be increased to 10 feet.  Spacing for fittings is limited to 60 inches.

	F. Install supports for vertical cast-iron soil piping every 15 feet.
	G. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/4:  72 inches with 3/8-inch rod.
	2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
	3. NPS 2-1/2:  108 inches with 1/2-inch rod.
	4. NPS 3 to NPS 5:  10 feet with 1/2-inch rod.
	5. NPS 6:  10 feet with 5/8-inch rod.
	6. NPS 8:  10 feet with 3/4-inch rod.

	H. Install supports for vertical copper tubing every 10 feet.
	I. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2:  48 inches with 3/8-inch rod.
	2. NPS 3:  48 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5:  48 inches with 5/8-inch rod.
	4. NPS 6 and NPS 8:  48 inches with 3/4-inch rod.

	J. Install supports for vertical PVC piping every 48 inches.
	K. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect interior storm drainage piping to exterior storm drainage piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect storm drainage piping to roof drains and storm drainage specialties.
	1. Install test tees (wall cleanouts) in conductors near floor, and floor cleanouts with cover flush with floor.

	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.

	3.7 IDENTIFICATION
	A. Identify exposed storm drainage piping.  Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.8 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in.
	2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test storm drainage piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	2. Leave uncovered and unconcealed new, altered, extended, or replaced storm drainage piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	3. Test Procedure:  Test storm drainage piping on completion of roughing-in.  Close openings in piping system and fill with water to point of overflow, but not less than 10-foot head of water.  From 15 minutes before inspection starts until completion...
	4. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	5. Prepare reports for tests and required corrective action.


	3.9 CLEANING
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.

	3.10 PIPING SCHEDULE
	A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
	B. Aboveground storm drainage piping NPS 8 and smaller shall be any of the following:
	1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled joints.
	3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
	4. Dissimilar Pipe-Material Couplings:  Unshielded, nonpressure transition couplings.

	C. Underground storm drainage piping NPS 8 and smaller shall be any of the following:
	1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless, cast-iron soil pipe and fittings; CISPI, heavy-duty, hubless-piping couplings; and coupled joints.
	3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
	4. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.




	22 41 00 - Plumbing Fixtures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes plumbing fixtures and related components.

	1.3 DEFINITIONS
	A. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with disabilities.
	B. Fitting:  Device that controls flow of water into or out of plumbing fixture.  Fittings specified in this Section include supplies and stops, faucets and spouts, shower heads and tub spouts, drains and tailpieces, and traps and waste pipes.  Piping...

	1.4 SUBMITTALS
	A. Product Data:  Include selected fixture and trim, fittings, accessories, appliances, appurtenances, equipment, and supports and indicate materials and finishes, dimensions, construction details, and flow-control rates for each type of fixture indic...
	B. Shop Drawings:  Diagram power, signal, and control wiring and differentiate between manufacturer-installed and field-installed wiring.
	C. Maintenance Data:  For plumbing fixtures to include in maintenance manuals specified in Division 1.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category through one source from a single manufacturer.
	1. Exception:  If fixtures, faucets, or other components are not available from a single manufacturer, obtain similar products from other manufacturers specified for that category.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-336, "Americans with Disabilities Act"; about plumbing fixtures ...
	D. Regulatory Requirements:  Comply with requirements in U.S. Architectural & Transportation Barriers Compliance Board's "Uniform Federal Accessibility Standards (UFAS), 1985-494-187" about plumbing fixtures for people with disabilities.
	E. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy Act," about water flow and consumption rates for plumbing fixtures.
	F. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.
	G. Select combinations of fixtures and trim, faucets, fittings, and other components that are compatible.
	H. Comply with the following applicable standards and other requirements specified for plumbing fixtures:
	1. Hand Sinks:  NSF 2 construction.
	2. Plastic Mop-Service Basins:  ANSI Z124.6.
	3. Stainless-Steel Fixtures Other Than Service Sinks:  ASME A112.19.3M.
	4. Vitreous-China Fixtures:  ASME A112.19.2M.
	5. Water-Closet, Flush Valve, Tank Trim:  ASME A112.19.5.
	6. Water-Closet, Flushometer Tank Trim:  ASSE 1037.

	I. Comply with the following applicable standards and other requirements specified for lavatory and sink faucets:
	1. Backflow Protection Devices for Faucets with Side Spray:  ASME A112.18.3M.
	2. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  ASME A112.18.3M.
	3. Diverter Valves for Faucets with Hose Spray:  ASSE 1025.
	4. Faucet Hose:  ASTM D 3901.
	5. Faucets:  ASME A112.18.1M.
	6. Hose-Connection Vacuum Breakers:  ASSE 1011.
	7. Hose-Coupling Threads:  ASME B1.20.7.
	8. Integral, Atmospheric Vacuum Breakers:  ASSE 1001.
	9. NSF Materials:  NSF 61.
	10. Pipe Threads:  ASME B1.20.1.
	11. Sensor-Actuated Faucets and Electrical Devices:  UL 1951.
	12. Supply and Drain Fittings:  ASME A112.18.1M.

	J. Comply with the following applicable standards and other requirements specified for miscellaneous fittings:
	1. Atmospheric Vacuum Breakers:  ASSE 1001.
	2. Brass and Copper Supplies:  ASME A112.18.1M.
	3. Manual-Operation Flushometers:  ASSE 1037.
	4. Tubular Brass Drainage Fittings and Piping:  ASME A112.18.1M.

	K. Comply with the following applicable standards and other requirements specified for miscellaneous components:
	1. Disposers:  ASSE 1008 and UL 430.
	2. Floor Drains:  ASME A112.21.1M.
	3. Hose-Coupling Threads:  ASME B1.20.7.
	4. Off-Floor Fixture Supports:  ASME A112.6.1M.
	5. Pipe Threads:  ASME B1.20.1.
	6. Plastic Toilet Seats:  ANSI Z124.5.
	7. Supply and Drain Protective Shielding Guards:  ICC A117.1.


	1.6 COORDINATION
	A. Coordinate roughing-in and final plumbing fixture locations, and verify that fixtures can be installed to comply with original design and referenced standards.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the manufacturers listed or approved equal.

	2.2 TANK TYPE WATER CLOSET - FLOOR MOUNTED  (WC-1)
	A. Available Manufacturers:
	1. American Standard Plumbing
	2. Kohler Co.
	3. Mansfield.
	4. Sloan Valve Co.

	B. Bowl: ASME A112.19.2, 1.28GPF, two-piece, floor mounted, high efficiency ultra-low consumption, EPA Water Sense, vitreous china closet bowl, with elongated, mold/odor/stain resistant surfaces, close-couple flushometer tank, (confirm right or left h...
	C. Accessories:
	1. K-4636 Cachet® Quiet-Close™ Elongated Toilet Seat
	2. K-5588 Purefresh® Elongated Toilet Seat
	3. K-5420 Low-Profile Bolt Caps
	4. K-9380-L Left-Hand Trip Lever
	5. 1023457 Wax Ring/Hardware Kit
	6. 1265114 Connector Hose


	2.3 SHOWER (SH-1)
	A. Manufacturers:
	1. American Standard Plumbing.
	2. Eljer Plumbingware.
	3. Kohler Co.
	4. Mansfield.

	B. ANSI CSA B45.5-11/IAMPO Z124, 60"x30”x18". Barrier free shower pan, reinforced solid surface, , end drain outlet (*confirm right or left end with plans), slip resistant textured floor. Swanstone – floor model #SS-3636 andwall kit model #SQMK72-3636...
	C. Accessories:
	1. P-trap, perforated open strainer.
	2. Shower floor drain: stainless strainer, cast brass body, no-caulk, Oatey model #42150.

	D. Trim kit with pressure balanced cartridge: 1.8gpm, Delta model #T142766 – polished nickel finish, and model #R10000-UNWS universal rough valve body.

	2.4 SINK (S-1)
	A. Manufacturers:
	1. American Standard Plumbing.
	2. Eljer Plumbingware.
	3. Kohler Co.
	4. Sloan Valve Co.

	B. Vitreous China undermount sink: ASME A112.19.2M; ADA, 17” x 14” x 4”deep vitreous china bowl, front concealed overflow. Kohler ‘Caxton’ model #K-2210-N
	C. Faucet: ADA compliant, Touch free, battery operated, adjustable sensitivity, one-piece, 0.5gpm, Moen ‘M-Power’ model #8559 – Matte black finish.
	D. Accessories:
	1. Adjustable temperature thermostatic mixing valve: Moen model #104451.
	2. Chrome plated 17 gage brass P-trap and arm with escutcheon.
	3. Offset waste with perforated open strainer.
	4. Wheel handle stops.
	5. Flexible supplies.
	6. Template.


	2.5 SINK (S-2)
	A. Vitreous china wall mounted lavatory:  Drilled for concealed arm carrier, single faucet hole, less overflow; Kohler “Soho” model #K-2084-L.
	A. Faucet: ADA compliant, Touch free, battery operated, adjustable sensitivity, one-piece, 0.5gpm, Moen ‘M-Power’ model #8559 – Matte black finish.
	B. Undersink Pipe Cover: Truebro Inc. or approved equal.
	1. Pipe Cover: ADA conforming, wheelchair accessible lavatory P-trap and angle valve assemblies shall be covered with a molded, antimicrobial Lav-Guard undersink protective pipe cover. Cover shall be secured with reusable fasteners. Color shall be as ...

	A. Accessories:
	1. Adjustable temperature thermostatic mixing valve: Moen model #104451.
	2. Carrier for concealed arms compatible with sink.
	3. Chrome plated 17 gage brass P-trap and arm with escutcheon.
	4. Offset waste with perforated open strainer.
	5. Wheel handle stops.
	6. Flexible supplies.


	2.6 WALL HUNG URINALS (U-1)
	A. Manufacturers:
	1. American Standard Plumbing.
	2. Eljer Plumbingware.
	3. Kohler Co.
	4. Toto USA.

	B. Urinal: ASME A112.19.2-2008; vitreous china, wall hung washout siphon jet urinal with shields, integral trap, removable stainless steel strainer, 3/4 inch top spud, steel supporting hanger, 0.125gpf. Kohler ‘Dexter’ model #5452-ET.
	C. Exposed Flush Valve: ASSE 1037, ADA compliant, touch free, exposed polished chrome, 30 year hybrid battery powered, self-cleaning, mechanical override, 0.125gpf, escutcheon, 3/4” vacuum breaker: Kohler ‘Wave’ model #K-7528.
	D. Where required locate ADA fixture at mounting height shown on Architectural drawings.

	2.7 MOP SINK (MS-1)
	A. Manufacturers:
	1. E.L. Mustee Model #63M.

	B. Basin: Molded Durastone fiberglass, one piece homogeneous, 24” x 24” x 12”deep.
	C. Drain Body: Stainless steel strainer, molded-in connection to 3” pipe.
	D. Service Faucet: Fiat model 830-AA Chrome plated with vacuum breaker, integral stops, adjustable wall brace, pail hook and ¾” hose thread on spout.
	1. Service faucet: model #63.600A.
	2. Hose and bracket: model #65.700.
	3. Mop hanger: model #65.600.
	4. Seals for 3”PVC pipe: model #65.309.


	2.8 OTHER ITEMS
	A. Water Hammer Arrestors:
	1. Apartments and pipe sizes up to ¾”:  Watts model LF05 or equal.
	2. Commercial areas, pipe sizes ¾” and larger: Watts model LF15M2.

	B. Non-Freeze Wall Hydrant:  Watts model HY-420 or approved equal.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water soil and for waste piping systems and supports to verify actual locations and sizes of piping connections and that locations and types of supports match those indicated, before plumbing fixture installation.  Use manuf...
	B. Examine walls, floors, and cabinets for suitable conditions where fixtures are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 FIXTURE INSTALLATION
	A. Assemble fixtures, trim, fittings, and other components according to manufacturers' written instructions.
	B. Install kitchen area fixtures furnished by others. Verify exact locations with the Architect and coordinate faucets, accessories and rough-in accordingly.
	C. Install relocated sinks and faucets from existing Sacristy. Verify exact locations with the Architect and coordinate faucets, accessories and rough-in accordingly.
	D. For wall-hanging fixtures, install off-floor supports affixed to building substrate.
	1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
	2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
	3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.

	E. Install back-outlet, wall-hanging fixtures onto waste fitting seals and attach to supports.
	F. Install floor-mounting fixtures on closet flanges or other attachments to piping or building substrate.
	G. Install wall-hanging fixtures with tubular waste piping attached to supports.
	H. Install floor-mounting, back-outlet water closets attached to building floor substrate and wall bracket and onto waste fitting seals.
	I. Install counter-mounting fixtures in and attached to casework.
	J. Install fixtures level and plumb according to manufacturers' written instructions and roughing-in drawings.
	K. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations where they can be easily re...
	1. Exception:  Use ball, gate, or globe valve if stops are not specified with fixture.

	L. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary drainage system.
	M. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage system.
	N. Install flushometer valves for accessible water closets and urinals with handle mounted on wide side of compartment.  Install other actuators in locations that are easy for people with disabilities to reach.
	O. Install toilet seats on water closets.
	P. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	Q. Install water-supply, flow-control fittings with specified flow rates in fixture supplies at stop valves.
	R. Install faucet, flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	S. Install traps on fixture outlets.
	1. Exception:  Omit trap on fixtures with integral traps.
	2. Exception:  Omit trap on indirect wastes, unless otherwise indicated.

	T. Install disposer in outlet of sinks indicated to have disposer.  Electrical Contractor to install switch where indicated or in wall adjacent to sink if location is not indicated.
	U. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  Refer to Section "Basic Mechanical Materials and Met...
	V. Seal joints between fixtures and walls, floors, and counters using sanitary-type, one-part, mildew-resistant, silicone sealant.  Match sealant color to fixture color.  Refer to Section "Joint Sealants" for sealant and installation requirements.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect water supplies from water distribution piping to fixtures.
	C. Connect drain piping from fixtures to drainage piping.
	D. Supply and Waste Connections to Plumbing Fixtures:  Connect fixtures with water supplies, stops, risers, traps, and waste piping.  Use size fittings required to match fixtures.  Connect to plumbing piping.
	E. Supply and Waste Connections to Fixtures and Equipment Specified in Other Sections:  Connect fixtures and equipment with water supplies, stops, risers, traps, and waste piping specified.  Use size fittings required to match fixtures and equipment. ...
	F. Ground equipment.
	1. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.


	3.4 FIELD QUALITY CONTROL
	A. Verify that installed fixtures are categories and types specified for locations where installed.
	B. Check that fixtures are complete with trim, faucets, fittings, and other specified components.
	C. Inspect installed fixtures for damage.  Replace damaged fixtures and components.
	D. Test installed fixtures after water systems are pressurized for proper operation.  Replace malfunctioning fixtures and components, then retest.  Repeat procedure until units operate properly.

	3.5 ADJUSTING
	A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, and controls.
	B. Operate and adjust disposers and controls.  Replace damaged and malfunctioning units and controls.
	C. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream.
	D. Replace washers and seals of leaking and dripping faucets and stops.

	3.6 CLEANING
	A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.  Do the following:
	1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers and spouts.
	2. Remove sediment and debris from drains.


	3.7 PROTECTION
	A. Provide protective covering for installed fixtures and fittings.
	B. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.



	23 05 00 - Common Work Results for HVAC
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. The intent of the Division 23 specifications and the accompanying drawings is to provide complete and workable systems as shown, specified and required by applicable codes.  Include all work specified in Division 23 and shown on the accompanying dr...
	B. The drawings that accompany the Division 23 specifications are diagrammatic.  They do not show every offset, bend, tee, or elbow which may be required to install work in the space provided and avoid conflicts.  Follow the drawings as closely as is ...

	1.2 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 017329, Cutting and Patching
	B. Section 019100, General Commissioning Requirements
	C. Section 024113, Site Demolition
	D. Section 078400, Firestopping
	E. Section 083100, Access Doors and Panels
	F. Section 099100, Painting

	1.3 REFERENCES
	A. NEMA: National Electrical Manufacturers Association
	1. NEMA MG1: Motors and Generators


	1.4 QUALITY ASSURANCE
	A. Materials and equipment shall be new.  Work shall be of good quality, free of faults and defects.
	B. All equipment shall fit in the space provided.
	C. Systems shall be built and installed to deliver their full rated capacity at the efficiency for which they were designed.
	D. Systems shall operate at full capacity without objectionable noise or vibration.
	E. Materials and Equipment:
	1. Each piece of equipment provided shall meet all detailed requirements of the drawings and specifications and shall be suitable for the installation shown.
	2. Where two or more units of the same class of equipment are provided, use products of the same manufacturer; component parts of the entire system need not be products of the same manufacturer.

	F. Workmanship:
	1. Install all materials in a neat and workmanlike manner.
	2. Follow manufacturer’s directions.  If they are in conflict with the contract documents, obtain clarification before starting work.

	G. Cutting and Patching:
	1. Cutting, patching and repairing for the proper installation and completion of the work specified in this division, including plastering, masonry work, concrete work, carpentry work, firestopping, and painting, shall be performed by skilled craftsme...
	2. Fill holes which are cut oversize so that a tight fit is obtained around the objects passing through.
	3. Do not pierce beams or columns without permission of the Port and then only as directed.
	4. New or existing work that is cut or damaged shall be restored to its original condition.  Where alterations disturb existing finishes, the surfaces shall be repaired, refinished and left in condition existing prior to commencement of work.


	1.5 SUBMITTALS
	A. General:
	1. Comply with the requirements of Section 013300, Submittal Procedures, and the additional requirements specified herein.

	B. Shop Drawings:
	1. The contract drawings indicate the general layout of the piping, ductwork and various items of equipment.  Coordination with other trades and with field conditions is required.  For this purpose, submit shop drawings of all installations not detail...
	2. Shop drawings shall be new drawings prepared by the Contractor and shall not be reproductions or tracings of the contract drawings.  Overlay drawings with shop drawings of other trades and check for conflicts.  Shop drawings shall be the same size ...
	3. Shop drawings shall include but not be limited to:
	a. Complete floor plans with sheet metal and mechanical piping to a minimum of 1/8" = 1'-0" scale.
	b. HVAC Sheet metal and mechanical piping of mechanical and fan rooms to a minimum of 1/4" = 1'-0" scale.
	c. Sections of congested areas to a minimum of 1/4" = 1'-0" scale.
	d. Fabricated equipment to a minimum of 1/4" = 1'-0" scale.
	e. Controls and instrumentation to scale and drawing sizes to suit controls supplier.

	4. Submit shop drawings for review as required by the contract documents.  Additional shop drawings may be requested when it appears that coordination issues are not being resolved in the field, or when there is a question as to whether contract docum...

	C. Product Data:
	1. Submit product data for review on all scheduled pieces of equipment, equipment requiring electrical connections or connections by other trades, and as required by the contract documents.  Include manufacturer’s detailed shop drawings, specification...
	2. List the name of the motor manufacturer and service factor for each piece of equipment.
	3. Indicate equipment operating weights including bases and weight distribution at support points.
	4. In the case of equipment specified by specific catalog number, such as wiring devices, time switches, valves, etc., a statement of conformance will suffice.

	D. Operation and Maintenance Data:
	1. Submit operation and maintenance data for review on all scheduled pieces of equipment, and as required by the contract documents.

	E. Commissioning Documentation:
	1. Submit commissioning plans, schedules, and related documentation in accordance with the contract documents.


	1.6 PROVISIONS FOR LARGE EQUIPMENT
	A. Make provisions for the necessary openings in the building to allow for admittance of all equipment.

	1.7 PROJECT CONDITIONS
	A. Coordinate exact requirements governed by actual job conditions.  Check all information and report any discrepancies before fabricating work.  Report changes in time to avoid unnecessary work.


	PART 2 -  PRODUCTS
	2.1 ACCESS PANELS
	A. Comply with the requirements of Section 083100, Access Doors and Panels.
	B. Access panels shall be 18 inches by 18 inches in ceilings, soffits, and shafts, and 12 inches by 12 inches in walls, unless indicated otherwise.
	C. Provide access panels where indicated and where required to access valves, fire/smoke dampers, balancing dampers, and other appurtenances requiring operation, service, or maintenance.  Review locations prior to installation.

	2.2 PIPE AND DUCT SLEEVES
	A. Interior Wall and Floor Sleeves:  18 gauge galvanized steel.
	B. Exterior Wall Sleeves:  Cast iron.
	C. On-Grade Floor Sleeves:  Cast iron.

	2.3 FLOOR, WALL, AND CEILING PLATES
	A. Provide stamped split-type plates as follows:
	1. Floor Plates:  Cast brass, chromium plated.
	2. Wall and Ceiling Plates:  Spun aluminum.


	2.4 SEALANT
	A. General Purpose:  Tremco Dymeric Sealant, or equal.
	B. Floor Penetration Sealant:  Hydroment Ultra-Set Sealant by Bostik, Inc., or pre-bid approved equal.
	C. Firestop Sealant:  See Section 078400, Firestopping.

	2.5 MACHINERY GUARDS
	A. Provide guards for protection on all rotating and moving parts of equipment.  Provide guards for all metal fan drives and motor pulleys, even if they are enclosed in a metal cabinet.
	B. Design guards so they do not restrict air flow at fan inlets resulting in reduced capacity.
	C. Provide shaft holes in guards for easy use of tachometers at pulley centers.  Guards shall be easily removable for pulley adjustment or for removal and changing of belts.
	D. All guards shall meet OSHA requirements including back plates.
	E. Provide inlet and outlet screens on all fans in plenums or where exposed to personnel.

	2.6 ELECTRICAL EQUIPMENT
	A. General:  All equipment and installed work shall be as specified under Division 26, Electrical.
	B. Motors:
	1. Motors shall be furnished as integral part of driven equipment.  They shall be completely enclosed, fan cooled induction type with sealed ball bearings.  Motors 1 hp and above shall be NEMA Premium Efficiency type except for emergency equipment mot...
	2. Motors shall be designed for a sunchronous speed of 1800 rpm unless scheduled otherwise.
	3. Motors 1/2 hp and Larger:  3-phase, 60 cycle, 460V, service factor of 1.15, unless specifically noted otherwise.
	4. Motors 1/3 hp and Below:  1-phase, 60 cycle ac, 115V unless specifically noted otherwise, complete with integral thermal protection.
	5. Provide motors on belt drive equipment of nominal nameplate horsepower with not less than 120 percent of equipment brake horsepower required for performance specified.
	6. Motors shall have built-in thermal overload protection, or be protected externally with separate thermal overload devices with low-voltage release or lockout.  Hermetically sealed motors shall have quick trip devices.
	7. Motors controlled by variable speed drives shall be inverter duty rated and shall have Class F insulation or better.  They shall be able to withstand repeated voltage peaks of 1600 volts with rise times of 0.1 microseconds and greater, in accordanc...
	8. Life expectancy of bearings shall exceed 100,000 hours of direct couple and 40,000 hours with belt.
	9. Motors served from variable frequency drives shall be equipped with a shaft grounding system utilizing brush grounding kits to provide a path for current to flow between the shaft and the motor frame.
	10. Frequency drive manufacturers shall provide necessary filters and line reactor type equipment to protect motors from excessive voltage spikes that may exceed insulation requirements of NEMA MG1, Part 31.  Use SGS, or equal.
	11. For motors 20 hp and greater, submit the following supplemental data:
	a. Number of stator slots.
	b. Number of rotor bars.
	c. Load current.
	d. Stator resistance.
	e. Stator configuration delta or wye.
	f. Bearing manufacturer and part numbers.

	12. Motors shall have a three year warranty.

	C. Starters:  See Division 26, Electrical.  Starters shall be suitable for performing the control functions required, with the exception of self-contained equipment and where the starters are furnished as part of the control package.
	D. Equipment Wiring:  Interconnecting wiring within or on a piece of mechanical equipment shall be provided with the equipment unless shown otherwise.  This does not include the wiring of motors, starters and controllers specified in Division 26, Elec...


	PART 3 -  EXECUTION
	3.1 DEMOLITION AND SALVAGE
	A. Remove or relocate ductwork, piping, control wiring, devices and equipment encountered in existing areas affected by this work as indicated on the drawings.  Status of items not indicated for demolition on the drawings shall be verified with the Port.

	3.2 SYSTEM WATER DISPOSAL
	A. Do not drain water from systems treated with chemicals, such as heating hot water,chilled water, and stem systems, into the sanitary or storm sewers without written approval from the Port.

	3.3 ACCESS PANELS
	A. Install in accordance with manufacturer’s recommendations, coordinated with architectural features.  Review intended locations with the Port prior to installation.

	3.4 SLEEVES
	A. General:
	1. Lay out work prior to concrete forming.  Do all cutting and patching required.  Reinforce sleeves to prevent collapse during forming and pouring.
	2. All core-drilled penetrations shall be sleeved, unless detailed otherwise on the drawings.
	3. Sleeves shall be large enough to allow 3/4-inch clearance around pipe.  When pipe is insulated, insulation shall pass continuously through sleeve with 3/4-inch clearance between insulation and sleeve.

	B. Interior Wall Sleeves:
	1. Pack with fiberglass insulation.
	2. Terminate sleeve flush with face of wall unless indicated otherwise.

	C. Below-Grade Exterior Wall Sleeves:  Sleeves shall be large enough to allow for caulking and made watertight.  Caulk from outside using link-seal modular wall and casing seal or lead and oakum.  Secure sleeves against displacement.
	D. Above-Grade Exterior Wall Sleeves:  Similar to interior wall sleeves, except caulk outside with sealant.
	E. Sleeves Through Floors:
	1. Floor sleeves shall extend 1 1/2 inch above finished floor, except waste stacks using carriers shall have sleeve flush with floor.
	2. Do not support pipes by resting pipe clamps on floor sleeves.  Provide supplementary members so pipes are floor-supported.
	3. Penetrations shall be made watertight by sealing gap between sleeve and the floor with floor penetration sealant as specified in Part 2.

	F. Sleeves Through Fire-Rated Floors:
	1. Install the same as sleeves through floors, except:
	a. Make penetrations through floor watertight by sealing gap between sleeve and floor with floor penetration sealant as specified in Part 2, and
	b. Provide firestopping system both inside and outside of sleeve as specified in Section 078400, Firestopping, and in accordance with the best practice recommendations of the Port’s insurance underwriter, FM Global.


	G. Sleeves Through Fire-Rated Walls:
	1. Provide firestopping system as specified in Section 078400, Firestopping, and in accordance with the best practice recommendations of the Port’s insurance underwriter, FM Global.

	H. On-Grade Floor Sleeves:  Same as for below-grade exterior wall sleeves, except caulked from inside.
	I. Sleeves Through Roof:  Extend 8 inches above roof.
	J. Sleeves specified or indicated at fire/smoke damper penetrations shall take precedence over this article.

	3.5 FIRESTOPPING
	A. Comply with the requirements of Section 078400, Firestopping.
	B. Provide fire-rated assemblies at all penetrations of 1 hour or more.

	3.6 CLEANING
	A. Clean HVAC equipment, piping and ductwork of stampings and markings (except those required by codes), iron cuttings, and other refuse.
	B. Clean scratched or marred painted surfaces of rust or other foreign matter and paint with matching color industrial enamel, except as otherwise noted.

	3.7 EQUIPMENT PROTECTION
	A. Keep HVAC pipe, ductwork and conduit openings closed by means of plugs or caps to prevent the entrance of foreign matter.  Protect HVAC piping, conduit, ductwork, and equipment against dirty water, chemical, or mechanical damage both before and aft...
	B. Protect bright finished shafts, bearing housings, and similar items until in service.  No rust will be permitted.
	C. Cover or otherwise suitably protect equipment and materials stored on the job site.
	D. Provide filters at all openings in operating systems on return or exhaust ductwork.

	3.8 ACCESSIBILITY
	A. Conveniently locate variable and constant volume boxes, control panels, hardware and devices, valves, thermometers, gauges, and other equipment or specialties requiring frequent reading, adjustments, inspection, repairs, or removal and replacement.
	B. Install thermometers and gauges to be easily read from floors, platforms, and walkways.
	C. Provide 36 inches clear access space on each side of variable and constant volume terminal units containing control valves, actuators, electrical disconnect, and DDC controls.  Coordinate with other trades the locating of light fixtures, fire sprin...
	D. Provide access panels in linear metal, wood slat, gypsum board, or other hard ceilings and walls to permit convenient access to fire/smoke dampers, and isolation, emergency shut-off, and other valves.

	3.9 FLOOR, WALL AND CEILING PLATES
	A. Install plates on HVAC piping and ductwork passing through finished walls, floors, ceilings, partitions and plaster furrings.  Plates shall completely cover opening around pipe and duct.
	B. Secure wall and ceiling plates to pipe, insulation, or structure.
	C. Plates shall not penetrate insulation vapor barriers.
	D. Plates are not required in mechanical rooms or unfinished spaces.

	3.10 ELECTRICAL EQUIPMENT
	A. No piping, ducts, leak protection apparatus, or other equipment foreign to the electrical installation shall be located in the dedicated electrical space around electrical equipment.
	B. The area above the dedicated electrical space shall be permitted to contain foreign systems, provided protection is installed to avoid damage to the electrical equipment from condensation, leaks, or breaks in such foreign systems.
	C. Unions in mechanical piping shall not be installed in dedicated electrical or IT spaces, or above or below ceilings.
	D. Low point drains in mechanical piping shall not be installed in dedicated electrical or IT spaces, or above or below ceilings.  If this cannot be avoided, the low point drain connection shall be extended ourside of the electrical or IT space.
	E. Outdoor electrical equipment shall be protected from accidental spillage or leakage from piping systems.

	3.11 EQUIPMENT CONNECTIONS
	A. Make final connections to equipment in accordance with manufacturer’s instructions, shop drawings, and as indicated.
	B. Piping:
	1. Connections shall include heating hot water, chilled water, steam supply, steam vent and condensate.
	2. Provide easily accessible unions and gate valves in all piping at equipment,  steam drip trap assemblies, and any other fittings required for complete installation.
	3. Piping connections shall be independently supported to prevent undue strain on equipment.


	3.12 PAINTING (By G.C.)
	A. Comply with the requirements of Section 099100, Painting.
	B. Where exposed in Finished Areas.
	1. Insulation jacketing.
	2. Hangers, Uninsulated Piping, Miscellaneous Iron Work, Structural Steel Stands, Uninsulated Tanks, Equipment Bases:  Paint one coat of black enamel.
	3. Steel Valve Bodies and Bonnets:  Paint one coat of black enamel.
	4. Brass Valve Bodies:  Not painted.
	5. Equipment Without Factory Finish:  Paint one coat of grey machinery enamel.  Do not paint nameplates.
	6. Grilles, Diffusers, Registers:  Paint sheet metal and visible ductwork behind grilles, diffusers and registers flat black.
	7. Galvanized Ductwork.

	C. Concealed Spaces (above ceilings, not visible):
	1. Insulation:  Not painted.
	2. Hangers, Uninsulated Piping, Miscellaneous Iron Work, Valve Bodies and Bonnets:  Not painted.
	3. Inside of plenums where visible through grilles/diffusers: flat black.

	D. Exterior Black Steel:  Wire brush and apply two coats of rust-inhibiting primer and one coat of grey exterior machinery enamel.

	3.13 ADJUSTING AND CLEANING
	A. Before operating equipment or systems, make thorough check to determine that systems have been flushed and cleaned as required and equipment has been properly installed, lubricated, and serviced.  Check factory instructions to see that installation...
	B. Use particular care in lubricating bearings to avoid blowing out seals from over-lubrication.  Check equipment for damage that may have occurred during shipment, after delivery, or during installation.  Repair damaged equipment as approved or repla...

	3.14 COMMISSIONING
	A. Complete all phases of work so the system, equipment, and components can be checked out, started, calibrated, operationally tested, adjusted, balanced, functionally tested, and otherwise commissioned.  Complete systems, including all subsystems, so...
	B. Perform General Commissioning of all systems to ensure correct working operation.
	1. Unless specified otherwise in the technical sections, provide factory startup services for the following items of equipment:
	a. Air handling equipment.
	b. Heating equipment.
	c. Cooling equipment.
	d. Special purpose equipment.
	e. Exhaust equipment.
	f. Control dampers.


	C. Participation in Commissioning:
	1. Provide skilled technicians to checkout, startup, calibrate, and test systems, equipment, and components.

	D. Resolution of Deficiencies:
	1. Corrective work shall be completed to permit timely completion of the commissioning process.  Experimentation to render system performance will be permitted.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes semi-rigid and flexible duct, plenum; insulating cements; field-applied jackets; accessories and attachments; and sealing compounds.

	1.3 SUBMITTALS
	A. Product Data: Identify thermal conductivity, thickness, and jackets (both factory and field applied, if any), for each type of product indicated.

	1.4 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics: As determined by testing materials identical to those specified in this Section according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation ...
	1. Insulation Installed Indoors: Flame-spread rating of 25 or less, and smoke-developed rating of 50 or less.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Ship insulation materials in containers marked by manufacturer with appropriate ASTM specification designation, type and grade, and maximum use temperature.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Mineral-Fiber Insulation:
	a. CertainTeed.
	b. Knauf FiberGlass.
	c. Owens-Corning Fiberglas Corp.



	2.2 INSULATION MATERIALS
	A. Mineral-Fiber Blanket Thermal Insulation: Glass fibers bonded with a thermosetting resin.  Comply with ASTM C 553, Type II, without facing and with all-service jacket manufactured from kraft paper, reinforcing scrim, aluminum foil, and vinyl film.

	2.3 ACCESSORIES AND ATTACHMENTS
	A. Self-Adhesive Anchor Pins and Speed Washers: Galvanized steel plate, pin, and washer manufactured for attachment to duct and plenum with adhesive.  Pin length sufficient for insulation thickness indicated.

	2.4 VAPOR RETARDERS
	A. Mastics: Materials recommended by insulation material manufacturer that are compatible with insulation materials, jackets, and substrates.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.

	3.3 GENERAL APPLICATION REQUIREMENTS
	A. Apply insulation materials, accessories, and finishes according to the manufacturer's written instructions; with smooth, straight, and even surfaces; and free of voids throughout the length of ducts and fittings.
	B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for each duct system.
	C. Use accessories compatible with insulation materials and suitable for the service.  Use accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Keep insulation materials dry during application and finishing.
	E. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by the insulation material manufacturer.
	F. Apply insulation with the least number of joints practical.
	G. Apply insulation over fittings and specialties, with continuous thermal and vapor-retarder integrity, unless otherwise indicated.
	H. Hangers and Anchors: Where vapor retarder is indicated, seal penetrations in insulation at hangers, supports, anchors, and other projections with vapor-retarder mastic.  Apply insulation continuously through hangers and around anchor attachments.
	I. Insulation Terminations: For insulation application where vapor retarders are indicated, seal ends with a compound recommended by the insulation material manufacturer to maintain vapor retarder.
	J. Apply insulation with integral jackets as follows:
	1. Pull jacket tight and smooth.
	2. Joints and Seams: Cover with tape and vapor retarder as recommended by insulation material manufacturer to maintain vapor seal.

	K. Cut insulation according to manufacturer's written instructions to prevent compressing insulation to less than 75 percent of its nominal thickness.

	3.4 MINERAL-FIBER INSULATION APPLICATION
	A. Blanket Applications for Ducts and Plenums: Secure blanket insulation with adhesive and anchor pins and speed washers.
	1. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	2. Install anchor pins and speed washers on sides and bottom of horizontal ducts and sides of vertical ducts as follows:
	a. On duct sides with dimensions 18 inches and smaller, along longitudinal centerline of duct.  Space 3 inches maximum from insulation end joints, and 16 inches o.c.
	b. On duct sides with dimensions larger than 18 inches.  Space 16 inches o.c. each way, and 3 inches maximum from insulation joints.  Apply additional pins and clips to hold insulation tightly against surface at cross bracing.
	c. Anchor pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
	d. Do not over-compress insulation during installation.

	3. Impale insulation over anchors and attach speed washers.
	4. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  Cover exposed pins and washers with tape matching insulation facing.
	5. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from one edge and one end of insulation segment.  Secure laps to adjacent insulation segment with 1/2-inch staples, 1 inch o.c., and cover with pressure-...
	6. Apply insulation on rectangular duct elbows and transitions with a full insulation segment for each surface.  Apply insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.
	7. Insulate duct stiffeners, hangers, and flanges that protrude beyond the insulation surface with 6-inch- wide strips of the same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with anchor pins spaced 6 ...
	8. Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation indicated to receive vapor retarder.


	3.5 DUCT SYSTEM APPLICATIONS
	A. Materials and thicknesses for systems listed below are specified in schedules at the end of this Section.
	B. Insulate the following plenums and duct systems:
	1. HVAC supply, return, exhaust, and outside air ductwork in the apparatus bay truss space.
	2. Apply lining to ductwork as indicated on drawings.

	C. Items Not Insulated: Unless otherwise indicated, do not apply insulation to the following systems, materials, and equipment:
	1. Spiral ductwork intended to be exposed within occupied space and/or indicated to be painted within Architectural specifications.
	2. Factory-insulated flexible ducts.
	3. Factory-insulated plenums, casings, terminal boxes, and filter boxes and sections.
	4. Flexible connectors.
	5. Vibration-control devices.
	6. Testing agency labels and stamps.
	7. Nameplates and data plates.
	8. Access panels and doors in air-distribution systems.


	3.6 DUCT AND PLENUM APPLICATION SCHEDULE
	A. Service: Indoor rectangular and round, supply, return and outside air ducts.
	1. Material: Mineral-fiber blanket.
	2. Thickness: 1-1/2 inch
	3. Number of Layers: One.
	4. Field-Applied Jacket: concealed: Foil and paper, exposed PVC.
	5. Vapor Retarder Required: Yes.

	B. Service: Outdoor rectangular, supply and return air ducts.
	1. Lining: internally line first 10ft. with 1/2inch thick antimicrobial insulation.
	2. Outer surface: 2”thick rigid fiber board.
	3. Number of Layers: One each.
	4. Field-Applied finish: mastic coated canvas, painted to match building siding.
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	28 31 12 - Fire Alarm Systems
	PART  1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this section.
	B. The work covered by this section is to be coordinated with related work as specified elsewhere in the specifications. Requirements of the following sections apply:
	1. Division 26: "Low Voltage Power Conductors and Cables"
	2. Division 26: "Grounding and Bonding for Electrical Systems"
	3. Division 21: "Fire Protection".

	C. The system and all associated operations shall be in accordance with the following:
	1. Requirements of the following Model Building Code: IBC, Latest Edition
	2. Requirements of the following Model Fire Code: NFPA 1, Latest Edition
	3. NFPA 72, National Fire Alarm Code, 2016 Edition
	4. NFPA 70, National Electrical Code, 2014 Edition
	5. NFPA 101, Life Safety Code, 2015 Edition
	6. Local Jurisdictional Adopted Codes and Standards
	7. ADA Accessibility Guidelines


	1.2 SUMMARY
	A. This Section covers fire alarm systems, including initiating devices, notification appliances, controls, and supervisory devices.
	B. Work covered by this section includes the furnishing of labor, equipment, and materials for installation of the fire alarm system as indicated on the drawings and specifications.
	C. The Fire Alarm System shall consist of all necessary hardware equipment and software programming to perform the following functions:
	1. Fire alarm system detection and notification operations.
	2. Control and monitoring of fire suppression systems, emergency power systems, and other equipment as indicated in the drawings and specifications.


	1.3 SCOPE OF WORK
	A. Design, install, and commission a NFPA72 compliant system fire detection and notification system mixed-use building as defined in bid drawings.

	1.4 SYSTEM DESCRIPTION
	A. General: Provide a complete, non-coded addressable, non-proprietary microprocessor-based fire alarm system with initiating devices, notification appliances, and monitoring and control devices as indicated on the drawings and as specified herein.
	B. Power Requirements
	1. The control unit shall receive AC power via a dedicated circuit.
	2. The system shall be provided with sufficient battery capacity to operate the entire system upon loss of normal AC power in a normal supervisory mode for a period of 90 hours with 15 minutes of alarm operation at the end of this period. The system s...
	3. All circuits requiring system-operating power shall be 24 VDC nominal voltage and shall be individually fused at the control unit.
	4. The incoming power to the system shall be supervised so that any power failure will be indicated at the control unit. A green "power on" LED shall be displayed continuously at the user interface while incoming power is present.
	5. The system batteries shall be supervised so that a low battery or a depleted battery condition, or disconnection of the battery shall be indicated at the control unit and displayed for the specific fault type.
	6. The system shall support NAC Lockout feature to prevent subsequent activation of Notification Appliance Circuits after a Depleted Battery condition occurs in order to make use of battery reserve for front panel annunciation and control.
	7. The system shall support 100% of addressable devices in alarm or operated at the same time, under both primary (AC) and secondary (battery) power conditions.
	8. Loss of primary power shall sound a trouble signal at the FACU. FACU shall indicate when the system is operating on an alternate power supply.

	C. Software: The fire alarm system shall allow for loading and editing instructions and operating sequences as necessary.
	1. The system shall be capable of on-site programming to accommodate system expansion and facilitate changes in operation.
	2. All software operations shall be stored in a non-volatile programmable memory within the fire alarm control unit. Loss of primary and secondary power shall not erase the instructions stored in memory.
	3. Panels shall be capable of full system operation during new site specific configuration download, master exec downloads, and slave exec downloads.
	4. Remote panel site-specific software and executive firmware downloads shall be capable of being performed over proprietary fire alarm network communications, and via TCP/IP Ethernet network communications. Ethernet access to any fire alarm panel sha...
	5. Panels shall automatically store all program changes to the panel’s non-volatile memory each time a new program is downloaded. Panels shall be capable of storing the active site-specific configuration program and no less than 9 previous revisions i...
	6. Panels shall provide electronic file storage with a means to retrieve a record copy of the site-specific software and up to 9 previous revisions. Sufficient file storage shall be provided for other related system documentation such as record drawin...
	7. The media used to store the record copy of site-specific software and other related system documentation shall be electrically supervised. If the media is removed a trouble shall be reported on the fire alarm control unit.

	D. History Logs: The system shall provide a means to recall alarms and trouble conditions in chronological order for the purpose of recreating an event history. A separate alarm and trouble log shall be provided.
	E. Recording of Events: The system shall be capable of recording all alarm, supervisory, and trouble events by means of system printer. The printout shall include the type of signal (alarm, supervisory, or trouble) the device identification, date and ...
	F. Wiring/Signal Transmission:
	1. Transmission shall be hard-wired using separate individual circuits for each zone of alarm operation, as required or addressable signal transmission, dedicated to fire alarm service only.
	2. System connections for initiating device circuits shall be Class B, Style D, signaling line circuits shall be Class B, Style 4 and notification appliance circuits shall be Class B, Style Y.
	3. Circuit Supervision: Circuit faults shall be indicated by a trouble signal at the FACU. Provide a distinctive indicating audible tone and alphanumeric annunciation.

	G. Supplemental Notification and Remote User Access (Fire Panel Internet Interface)
	1. Fire Alarm Control Unit (FACU) shall have the capability to provide supplemental notification and remote user access to the FACU using Ethernet and TCP/IP communications protocol compatible with IEEE Standard 802.3.
	2. A standard RJ-45 Ethernet connection shall connect to the owner's Ethernet network. Provisions for that connection must be provided at each fire alarm control unit as part of the contract.
	3. The means of providing supplemental email and SMS text messaging notification shall be agency listed for specific interfaces and for the purpose described in this section. The use of non-listed external third party products and interfaces is not ac...
	4. The fire panel internet interface shall be capable of sending automated notification of discrete system events via email and SMS text messaging to up to 50 individual user accounts and via email to up to 5 distribution lists.
	5. Each user account and distribution list shall be capable of being configurable for the specific type of events to be received. Each account shall be configurable to receive notification upon any combination of the following types of events:
	a) Fire Alarm,
	b) Priority 2,
	c) Supervisory,
	d) Trouble,
	e) Custom Action Messages,
	f) Fire Panel Internet Interface Security Violations

	6. Each user account and distribution list shall be capable of being configurable for the specific content to be received. Each account shall be configurable to receive any combination of the following message content:
	a) Summary,
	b) Event Information,
	c) Message,
	d) Emergency Contacts,
	e) Host Fire Alarm Control Unit Information

	7. Each user account and distribution list shall be capable of being configurable for the type of Fire Alarm Control Unit Logs and Reports to be received. Each account shall be configurable to receive any combination of the following Logs and Reports ...
	a) Alarm Log,
	b) Trouble Log,
	c) Analog Sensor Status Report,
	d) Analog Sensor Service Report,
	e) Almost Dirty, Dirty and Excessively Dirty Sensor Report,
	f) CO Analog Sensor Service Report,
	g) Addressable Notification Appliance Candela Report,
	h) Addressable Notification Appliance Status Report

	8. Each user account and distribution list shall be capable of receiving email distribution of Fire Alarm Control Unit Logs and Reports On-Demand or automatically on a Pre-Determined schedule. Receipt of Logs and Reports shall be capable of being sche...
	a) Weekly, or
	b) Bi-weekly, or
	c) Monthly

	9. The Fire Alarm Control Unit Logs and Reports shall be sent in CSV file format which can be imported into common database applications for viewing, sorting, and customization.
	a) Each user account shall be capable of being configured to receive system events via email and/or SMS text messaging.
	b) Each distribution list shall be capable of supporting up to 20 email address recipients.

	10. The means to provide email notification shall be compatible with SMTP mail servers, ISP email services, and Internet email services. Communication with the email server shall be verified at selectable intervals of 5 to 30 minutes.
	11. Email operation shall be capable of being disabled for service by the system administrator.
	12. An email log shall be accessible to authorized users. The email log shall display the 25 most recent email notifications sent.
	13. The fire panel internet interface for supplemental notification and remote user access shall support:
	a) Secure HTTPS/SSL encrypted connections,
	b) Up to 50 individual password protected user accounts,
	c) Dynamic and Static IP addressing,
	d) IP Address Blocking,
	e) Restricted number of log-in attempts before lock-out configurable from 1 to 20,
	f) Lock-out duration after unsuccessful log-in attempts configurable from 0 to 24 hours,
	g) Email notification to Administrators of unsuccessful log-in attempts,
	h) Automatic lock-out reset upon a new event,
	i) Automatic inactivity logout configurable from 10 minutes to 24 hours,
	j) Firmware updates over Ethernet,
	k) Set-up and configuration via Local Service Port or via Remote Services over LAN/WAN connection

	14. Authorized users shall be capable of accessing the fire alarm panel using a compatible web browser (Internet Explorer 6.0 or higher) and a secure HTTPS/SSL encrypted connection.
	15. The fire panel internet interface shall support concurrent connections for up to 5 users plus 1 administrator.
	16. Authorized users with remote access shall be capable of:
	a) Viewing the fire panel internet interface web home page
	(a) The fire panel internet interface home page shall display system status information and provide links to detailed status information and fire alarm panel reports and history logs
	(b) The web browser on the user’s computer shall automatically refresh system status information upon a new event
	(1) Systems that require a manual refresh to acquire updated system status information shall not be accepted


	b) Viewing the fire alarm panel detailed card status information
	c) Viewing the fire alarm panel detailed point status information
	d) Viewing the fire alarm panel reports and history logs
	e) Viewing the fire panel internet interface email log
	f) Viewing system summary information
	g) Accessing Custom Hypertext Links

	17. The fire panel internet interface home page shall support customization to display the following information:
	a) Customer Name and Address,
	b) Fire Panel Location or Building Name,
	c) Up to 10 Custom Hypertext Links with Text Descriptions


	H. Remote Services Access:
	1. Fire Alarm Control Unit (FACU) shall have the capability to provide a remote service access feature using Ethernet and TCP/IP communications protocol compatible with IEEE Standard 802.3. The Remote Access feature shall provide automatic notificatio...
	2. A standard RJ-45 Ethernet connection shall connect to the owner's Ethernet network. Provisions for that connection must be provided at each fire alarm control unit as part of the contract.
	3. The Ethernet access feature shall be agency listed for specific interfaces and for the purpose described in this section. The use of non-listed external third party interfaces is not acceptable.
	4. The internet remote access service function shall provide automated real time off-site reporting of discrete system events to a remote service support center with details of internal FACU fault conditions allowing a pre-site visit analysis of repai...
	5. Existing FACU controls shall be capable of retrofitting the Remote Service module as a plug-in upgrade feature.
	6. The remote service network shall work on the customers Ethernet infrastructure and be Fire-Wall friendly for two-way communications for off-site reporting. The feature shall be compatible with existing proxy servers and firewalls shall not require ...
	7. The remote service system shall be able to connect to the remote service center without the need for a VPN account or similar tunnel.
	8. The remote service system shall be a non Windows based application to protect against conventional virus attacks.
	9. The remote service system shall support a secure connection with strong encryption, 128 bit or better, and an optional secondary encryption method if required.
	10. The remote service system shall be compatible with virtual LANS (VLAN).
	11. The remote service system shall work on an outbound communication premise in order to eliminate the possibility of any inbound connection into the network.
	12. The remote service system shall provide an audit trail of all events and service connections.
	13. The Remote Service connection will provide access for panel software downloads and uploads for archiving job specific programs back at the enterprise server.
	14. The supplier shall provide an option for a service contract for the Remote Service program that provides the following requirements:
	a) 24/7 recording of FACU service activity.
	b) Off-site diagnostics by a technical specialist to provide repair and parts guidance to the service technician prior to a site visit.


	I. Required Functions: The following are required system functions and operating features:
	1. Priority of Signals: Fire alarm events have highest priority. Subsequent alarm events are queued in the order received and do not affect existing alarm conditions. Priority Two, Supervisory and Trouble events have second-, third-, and fourth-level ...
	2. Noninterfering: An event on one zone does not prevent the receipt of signals from any other zone. All zones are manually resettable from the FACU after the initiating device or devices are restored to normal. The activation of an addressable device...
	3. Transmission to an approved Supervising Station: Automatically route alarm, supervisory, and trouble signals to an approved supervising station service provider, under another contract.
	4. Annunciation: Operation of alarm and supervisory initiating devices shall be annunciated at the FACU and the remote annunciator, indicating the type of device, the operational state of the device (i.e. alarm, trouble or supervisory) and shall displ...
	5. Selective Alarm: A system alarm shall include:
	a) Indication of alarm condition at the FACU and the annunciator(s).
	b) Identification of the device /zone that is the source of the alarm at the FACU and the annunciator(s).
	c) Operation of audible and visible notification appliances until silenced at FACU.
	d) Closing doors normally held open by magnetic door holders.
	e) Unlocking designated doors.
	f) Shutting down supply and return fans serving zone where alarm is initiated.
	g) Closing smoke dampers on system serving zone where alarm is initiated.
	h) Initiation of smoke control sequence.
	i) Transmission of signal to the supervising station.
	j) Initiation of elevator Phase I functions (recall, shunt trip, illumination of indicator in cab, etc.)  in accordance with ANSI/ASME A17.1 / CSA B44, Safety Code for Elevators and Escalators, when specified detectors or sensors are activated, as app...

	6. Supervisory Operations: Upon activation of a supervisory device such as a tamper switch, the system shall operate as follows:
	a) Activate the system supervisory service audible signal and illuminate the LED at the control unit and the remote annunciator.
	b) Pressing the Supervisory Acknowledge Key will silence the supervisory audible signal while maintaining the Supervisory LED "on" indicating off-normal condition.
	c) Record the event in the FACU historical log.
	d) Transmission of supervisory signal to the supervising station.
	e) Restoring the condition shall cause the Supervisory LED to clear and restore the system to normal.

	7. Alarm Silencing: If the "Alarm Silence" button is pressed, all audible and visible alarm signals shall cease operation.
	8. Priority Two Operations: Upon activation of a priority two condition , the system shall operate as follows:
	a) Activate the system priority two audible signal and illuminate the LED at the control unit and the remote annunciator.
	b) Pressing the Priority 2 Acknowledge Key will silence the audible signal while maintaining the Priority 2 LED "on" indicating off-normal condition.
	c) Record the event in the FACU historical log.
	d) Transmission of priority two signal to the supervising station.
	e) Restoring the condition shall cause the Priority 2 LED to clear and restore the system to normal.

	9. System Reset
	a) The "System Reset" button shall be used to return the system to its normal state. Display messages shall provide operator assurance of the sequential steps ("IN PROGRESS", "RESET COMPLETED") as they occur.  The system shall verify all circuits or d...
	b) Should an alarm condition continue, the system will remain in an alarmed state.

	10. A manual evacuation (drill) switch shall be provided to operate the notification appliances without causing other control circuits to be activated.
	11. WALKTEST: The system shall have the capacity of 8 programmable passcode protected one person testing groups, such that only a portion of the system need be disabled during testing.  The actuation of the "enable one person test" program at the cont...
	a) The city circuit connection and any suppression release circuits shall be bypassed for the testing group.
	b) Control relay functions associated with one of the 8 testing groups shall be bypassed.
	c) The control unit shall indicate a trouble condition.
	d) The alarm activation of any initiating device in the testing group shall cause the audible notification appliances assigned only to that group to sound a code to identify the device or zone.
	e) The unit shall automatically reset itself after signaling is complete.
	f) Any opening of an initiating device or notification appliance circuit wiring shall cause the audible signals to sound for 4 seconds indicating the trouble condition.

	12. Install Mode: The system shall provide the capability to group all non-commissioned points and devices into a single "Install Mode" trouble condition allowing an operator to clearly identify event activations from commissioned points and devices i...
	a) It shall be possible to individually remove points from Install Mode as required for phased system commissioning.
	b) It shall be possible to retrieve an Install Mode report listing that includes a list of all points assigned to the Install Mode. Panels not having an install mode shall be reprogrammed to remove any non-commissioned points and devices.

	13. Module Distribution:
	a) The fire alarm control unit shall be capable of allowing remote location of the following modules; interface of such modules shall be through a Style 4 (Class B) supervised serial communications channel (SLC):
	(a) Initiating Device Circuits
	(b) Notification Appliance Circuits
	(c) Auxiliary Control Circuits
	(d) Graphic Annunciator LED/Switch Control Modules
	(1) In systems with two or more Annunciators and/or Command Centers, each Annunciator/Command Center shall be programmable to allow multiple Annunciators/Command Centers to have equal operation priority or to allow hierarchal priority control to be as...

	(e) Initiating Device Signaling Line Circuits
	(f) Notification Appliance Signaling Line Circuits
	(g) Power Supplies


	14. Service Gateway: A Service Gateway software application shall be provided that allows an authorized service person to remotely query panel status during testing, commissioning, and service without the need to return to the panel using standard ema...

	J. Integrated Automation
	1. Security Integration
	a) The FA System shall provide the means to be integrated directly to OEM Security Management System (SMS) via a software interface for the purpose of communicating fire alarm events directly to the security system.
	b) Communication between the FA System and SMS shall be accomplished using Computer Port Protocol (CPP).
	(a) The FA and the SMS shall be connected via a local or network serial port server based RS-232 serial port connection.

	c) The CPP shall consist of a bi-directional serial protocol capable of accessing most of the Fire Alarm Control Unit (FACU) diagnostic features.
	d) The interface shall provide the means to communicate the following information to the SMS:
	(a) Device/Point status changes (e.g., Fire, Trouble, Disabled)
	(b) Panel event status (e.g. Number of Unacknowledged Fire Alarms, Card Failure Troubles, etc.)
	(c) Panel health status (e.g., AC power, battery status)

	e) Interface software shall include a data acquisition function that provides the following:
	(a) Establishes and maintains a supervised serial link
	(b) Extraction of the point database from the FACU
	(c) Merges the FACU database into the SMS database

	f) The software interface shall not allow system control functionality from the SMS to the FA System.
	g) The installation, programming and maintenance of the FA/SMS integration software interface shall be conducted by factory trained certified technicians.

	2. Building Automation and Control Network (BACnet) Integration
	a) The fire alarm control unit shall be capable of providing a one-way communications interface between the fire alarm control unit and an industry-standard Building Automation and Control Network (BACnet).
	b) The BACnet communications module shall be agency listed to UL Standard 864 ULC Standard S527.
	c) The fire alarm control unit shall be capable of communicating minimum 256 status changes to the building automation system.
	d) A standard RJ-45 Ethernet connection to the Building Automation System Ethernet network shall be provided at the fire alarm control unit as part of the contract.


	K. Analog Smoke Sensors:
	1. Monitoring: FACU shall individually monitor sensors for calibration, sensitivity, and alarm condition, and shall individually adjust for sensitivity. The control unit shall determine the condition of each sensor by comparing the sensor value to the...
	2. Environmental Compensation: The FACU shall maintain a moving average of the sensor's smoke chamber value to automatically compensate for dust, dirt, and other conditions that could affect detection operations.
	3. Programmable Sensitivity:  Photoelectric Smoke Sensors shall have 7 selectable sensitivity levels ranging from 0.2% to 3.7%, programmed and monitored from the FACU.
	4. Sensitivity Testing Reports:  The FACU shall provide sensor reports that meet NFPA 72 calibrated test method requirements.
	a) Reports shall be capable of being printed for annual recording and logging of the calibration maintenance schedule.
	b) Where required, reports shall be accessible remotely through:
	(a) A Fire Panel Internet Interface using Ethernet and TCP/IP communications protocol compatible with IEEE Standard 802.3. The Fire Panel Internet Interface shall be capable of automatically scheduling email reports to individual user accounts on a we...
	(b) A PC Annunciator using an RS232-C connection to the FACU or a PC Annunciator Client using a TCP/IP communications protocol connection to the PC Annunciator server compatible with IEEE Standard 802.3.


	5. The FACU shall automatically indicate when an individual sensor needs cleaning.   The system shall provide a means to automatically indicate when a sensor requires cleaning.  When a sensor's average value reaches a predetermined value, (3) progress...
	6. The FACU shall continuously perform an automatic self-test on each sensor that will check sensor electronics and ensure the accuracy of the values being transmitted. Any sensor that fails this test shall indicate a "SELF TEST ABNORMAL" trouble cond...
	7. Multi-Sensors shall combine photoelectric smoke sensing and heat sensing technologies.  An alarm shall be determined by either smoke detection, with selectable sensitivity from nominal 0.2 to 3.7 %/ft obscuration; or heat detection, selectable as f...
	8. Programmable bases. It shall be possible to program relay and sounder bases to operate independently of their associated sensor.
	9. Magnet test activation of smoke sensors shall be distinguished by its label and history log entry as being activated by a magnet.

	L. Fire Suppression Monitoring:
	1. Water flow: Activation of a water flow switch shall initiate general alarm operations.
	2. Sprinkler valve tamper switch:  The activation of any valve tamper switch shall activate system supervisory operations.
	3. Water flow switch and sprinkler valve tamper switch shall be capable of existing on the same initiating zone.  Activation of either device shall distinctly report which device is in alarm on the initiating zone.

	M. Audible Alarm Notification: By horns in areas as indicated on drawings.
	N. Addressable Notification Appliances (Applies only where addressable notification is provided):
	1. Monitoring: The FACU shall monitor individual addressable notification appliances for status, condition, type of appliance, and configured appliance settings. A fault in any individual appliance shall automatically report a trouble condition on the...
	2. Individual Appliance Custom Label: Each addressable appliance shall have its own 40 character custom label to identify the location of the appliance and to aid in troubleshooting fault conditions.
	3. Individual Appliance Information Display:
	a) The FACU shall be capable of calling up detailed information for each addressable appliance including the appliance location, status, condition, type of appliance, and configured appliance settings.
	b) Notification appliances that are not capable of communicating and reporting their individual location, status, condition, type of appliance, and configured appliance settings to the FACU shall not be accepted.

	4. Programmable Appliance Settings:
	a) The selectable operation of each addressable notification appliance shall be capable of being configured by the FACU without having to replace or remove the appliance from the wall or ceiling.
	(a) Programmable appliance settings for applicable addressable notification appliances shall include:
	(1) Operation:
	((a)) General Evac
	((b)) Alert
	((c)) User Defined

	(2) Style:
	((a)) Indoor
	((b)) UL Weatherproof
	((c)) ULC Weatherproof

	(3) Candela Selections:
	((a)) Indoor: 15, 30, 75, 110, 135, or 185 cd (per UL1971)
	((b)) UL Weatherproof:  15 or 75 cd (per UL1971), and 75 or 185 cd (per UL1638)
	((c)) ULC Weatherproof: 20, 30 or 75 cd (per ULCS526)

	(4) Horn Volume:
	((a)) Hi
	((b)) Low

	(5) Horn Cadence:
	((a)) Temporal 3
	((b)) Temporal 4
	((c)) March Time 20 bpm
	((d)) March Time 60 bpm
	((e)) March Time 120 bpm
	((f)) Steady

	(6) Horn Tone:
	((a)) 520 HZ
	((b)) Bell
	((c)) Slow Whoop
	((d)) Siren
	((e)) Hi / Lo




	5. Programmable Notification Zones:
	a) Changing the notification zone assigned to a notification appliance shall be configurable by the FACU and shall not require additional circuits or wiring.
	b) Systems that require additional circuits and wiring to change the notification zone assigned to a notification appliance shall not be accepted.

	6. Other Emergency and Non Emergency Notification:
	a) Where required, notification appliances for purposes not related to fire alarm shall be capable of:
	(a) being connected to the same circuit as the fire alarm appliances, and
	(b) being individually configured for their intended use without requiring additional circuits or wiring.

	b) Systems that require separate circuits and wiring for other Emergency and Non Emergency notification shall not be accepted.

	7. Addressable Notification Appliance Automated Self-Test:
	a) The fire alarm control unit shall be capable of performing an automated functional self-test of all self-test notification appliances and meet the requirements in NFPA 72, 2013 Edition, 14.2.8 Automated Testing and Table 14.4.3.2 testing requirements.
	b) Test results for each self-test notification appliance shall be stored in non-volatile memory at the fire alarm control unit.
	c) The fire alarm control unit shall be capable of running a functional automated test for all self-test notification appliances in a general alarm group or for all self-test appliances within a specific notification zone.
	d) The duration required to complete the automated functional test for all self-test notification appliances shall be accomplished in 2 minutes or less.
	e) The automated test results for all self-test notification appliances shall be available from the fire alarm control unit within 4 minutes from the start of the test.
	f) If any notification appliance fails its automated functional self-test an audible and visual trouble signal shall be annunciated at the fire alarm control unit.
	(a) The self-test trouble signal shall be a latching trouble signal which requires manual restoration to normal.


	8. Addressable Notification Appliance Reports:
	a) The fire alarm control unit shall maintain configuration and test data for each self-test addressable notification appliance.
	b) The fire alarm control unit shall be capable of generating configuration, self-test, and deficiency reports, that can be viewed through the fire alarm control unit user interface or printed via the fire alarm control unit service port.
	(a) At minimum, the configuration report shall include the following information applicable for each addressable notification appliance:
	(1) Point ID
	(2) Custom Label
	(3) Device Type
	(4) Candela Setting

	(b) At minimum, the self-test report shall include the following information applicable for each self-test notification appliance:
	(1) Point ID
	(2) Custom Label
	(3) Time and Date of last test
	(4) Pass / Fail results of last visual test
	(5) Pass / Fail results of last audible test


	c) The fire alarm control unit shall also be capable of providing a deficiency report that includes a list of all self-test notification appliances that have failed self-test.

	9. Magnet test: When the control unit is in diagnostic mode, the appliances shall be capable of being tested with a magnet. The magnet diagnostics shall:
	a) Pulse the appliance LED to indicate appliance address.
	b) briefly flash the individual strobe to confirm visible appliance operation.



	1.5 SUBMITTALS
	A. General: Submit the following according to Conditions of Contract.
	1. Product data sheets for system components highlighted to indicate the specific products, features, or functions required to meet this specification.  Alternate or as-equal products submitted under this contract must provide a detailed line-by-line ...
	2. Wiring diagrams from manufacturer.
	3. Shop drawings showing system details including location of FACU, all devices, circuiting and details of graphic annunciator.
	4. System power and battery charts with performance graphs and voltage drop calculations to assure that the system will operate in accordance with the prescribed backup time periods and under all voltage conditions per UL and NFPA standards.
	5. System operation description including method of operation and supervision of each type of circuit and sequence of operations for all manually and automatically initiated system inputs and outputs. A list of all input and output points in the syste...
	6. Operating instructions for FACU.
	7. Operation and maintenance data for inclusion in Operating and Maintenance Manual. Include data for each type product, including all features and operating sequences, both automatic and manual. Provide the names, addresses, and telephone numbers of ...
	8. Product certification signed by a certified representative of the manufacturer of the fire alarm system components certifying that their products comply with indicated requirements.
	9. Record of field tests of system.

	B. Submission to Authority Having Jurisdiction: In addition to routine submission of the above material, make an identical submission to the authority having jurisdiction. Include copies of shop drawings as required to depict component locations to fa...

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A factory authorized installer is to perform the work of this section.
	B. Each and every item of the Fire Alarm System shall be listed under the appropriate category by a Nationally Recognized Testing Laboratory and shall bear the respective "NRTL" label.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Alarm Service:  Do not interrupt fire-alarm service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary guard service according t...
	1. Notify Architect no fewer than two days in advance of proposed interruption of fire-alarm service.
	2. Do not proceed with interruption of fire-alarm service without Architect's written permission.


	1.8 SEQUENCING AND SCHEDULING
	A. Existing Fire-Alarm Equipment:  Maintain existing equipment fully operational until new equipment has been tested and accepted.  As new equipment is installed, label it "NOT IN SERVICE" until it is accepted.  Remove labels from new equipment when p...
	B. Equipment Removal:  After acceptance of new fire-alarm system, remove existing disconnected fire-alarm equipment and wiring.

	1.9 SOFTWARE SERVICE AGREEMENT
	A. Comply with UL 864.
	B. Technical Support:  Beginning with Substantial Completion, provide software support for two years.
	C. Upgrade Service:  Update software to latest version at Project completion.  Install and program software upgrades that become available within two years from date of Substantial Completion.  Upgrading software shall include operating system.  Upgra...
	1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow Owner to upgrade computer equipment if necessary.


	1.10 MAINTENANCE SERVICE (OPTIONAL)
	A. Warranty Maintenance Service: Provide maintenance of fire alarm systems and equipment for a period of 12 months, using factory-authorized service representatives
	B. Basic Services: Routine maintenance visits on an “as needed” basis at times scheduled with the Owner. Respond to service calls within 24 hours of notification of system trouble either by customer visit or other customer contact as necessary. Adjust...
	C. Additional Services: Perform services within the above 12-month period not classified as routine maintenance or as warranty work when authorized in writing. Compensation for additional services must be agreed upon in writing prior to performing ser...
	D. Maintenance Service Contract: No later than 60 days prior to the expiration of the warranty maintenance services, deliver to the Owner a proposal to provide contract maintenance and repair services for an additional one-year term. As an option with...

	1.11 EXTRA MATERIALS
	A. General: Furnish extra materials, packaged with protective covering for storage, and identified with labels clearly describing contents as follows:
	1. Break Rods for Manual Stations: Furnish quantity equal to 15 percent of the number of manual stations installed; minimum of 6 rods.
	2. Notification Appliances: Furnish quantity equal to 10 percent of each type and number of units installed, but not less than one of each type.
	3. Smoke Detectors or Sensors, Fire Detectors, and Flame Detectors: Furnish quantity equal to 10 percent of each type and number of units installed but not less than one of each type.
	4. Detector or Sensor Bases: Furnish quantity equal to 2 percent of each type and number of units installed but not less than one of each type.
	5. Printer Ribbons: Furnish 6 spare printer ribbons when a printer is provided.



	PART  2 - PRODUCTS
	2.1 ACCEPTABLE EQUIPMENT AND SERVICE PROVIDERS
	A. Manufacturers: The equipment and service described in this specification are those supplied in compliance with all UL life safety requirements and supported by service centers with NICET certified technicians.
	B. Being an acceptable Manufacturer in no way relieves obligation to provide all equipment and features in accordance with these specifications.
	C. Alternate products must be submitted to the Owner at the time of bid for approval. Alternate or as-equal products submitted under this contract must provide a detailed line-by-line comparison of how the submitted product meets, exceeds, or does not...
	D. The equipment and service provider shall be a nationally recognized company specializing in fire alarm and detection systems. This provider shall employ factory trained and NICET certified technicians, and shall maintain a service organization with...

	2.2 SYSTEMS OPERATIONAL DESCRIPTION
	A. Fire-alarm signal initiation shall be by one or more of the following devices and systems:
	1. Manual stations.
	2. Heat detectors.
	3. Flame detectors.
	4. Smoke detectors.
	5. Duct smoke detectors.
	6. Verified automatic alarm operation of smoke detectors.
	7. Automatic sprinkler system water flow.
	8. Heat detectors in elevator shaft and pit.
	9. Fire-extinguishing system operation.

	B. Fire-alarm signal shall initiate the following actions:
	1. Continuously operate alarm notification appliances.
	2. Identify alarm at fire-alarm control unit and remote annunciators.
	3. Transmit an alarm signal to the remote alarm receiving station.
	4. Unlock electric door locks in designated egress paths.
	5. Release fire and smoke doors held open by magnetic door holders.
	6. Activate emergency lighting control.
	7. Activate emergency shutoffs for gas and fuel supplies.
	8. Record events in the system memory.
	9. Record events by the system printer.

	C. Supervisory signal initiation shall be by one or more of the following devices and actions:
	1. Valve supervisory switch.

	D. System trouble signal initiation shall be by one or more of the following devices and actions:
	1. Open circuits, shorts, and grounds in designated circuits.
	2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
	3. Loss of primary power at fire-alarm control unit.
	4. Ground or a single break in fire-alarm control unit internal circuits.
	5. Abnormal AC voltage at fire-alarm control unit.
	6. Break in standby battery circuitry.
	7. Failure of battery charging.
	8. Abnormal position of any switch at fire-alarm control unit or annunciator.
	9. Fire-pump power failure, including a dead-phase or phase-reversal condition.

	E. System Trouble and Supervisory Signal Actions:  Initiate notification appliance and annunciate at fire-alarm control unit and remote annunciators.  Record the event on system printer where provided.

	2.3 FIRE ALARM CONTROL UNIT (FACU)
	A. General: Comply with UL 864, "Control Units and Accessories for Fire Alarm Systems".
	B. The following FACU hardware shall be provided:
	1. Power Limited base panel with red cabinet and door, 120 VAC input power.
	2. Minimum 256 point capacity where (1) point equals (1) monitor (input) or (1) control (output).
	3. Minimum 256 point of annunciation where one (1) point of annunciation equals:
	a) 1 LED driver output on a graphic driver or 1 switch input on a graphic switch input module.
	b) 1 LED on panel or 1 switch on panel.

	4. 9 Amp Power Supply minimum with temperature compensated, dual-rate battery charger capable of charging up to 110 Ah batteries without a separate external battery charger. Battery charger voltage and amperage values shall be accessible on the FACU L...
	5. One Auxiliary electronically resettable fused 2A @24VDC Output, with programmable disconnect operation for 4-wire detector reset.
	6. One Auxiliary Relay, SPDT 2A @32VDC, programmable as a trouble relay, either as normally energized or de-energized, or as an auxiliary control.
	7. Three (3) Class B Addressable Notification Appliance Signaling Line Circuits (SLCs).
	a) Each Addressable Notification Appliance SLC shall be rated at 3A and capable of supporting up to 127 Notification Appliances per channel.
	b) Wiring shall be 18 AWG to 12 AWG unshielded twisted pair wire. Systems that require shielded wire for Notification Appliances shall not be accepted.
	c) A constant voltage under both primary and secondary power conditions shall be maintained at the notification appliance field wiring terminal connections in the FACU to ensure the voltage drop on the circuit is consistent under both primary and seco...
	d) For systems that do not provide a constant voltage source at the FACU notification appliance field wiring terminal connections, the fire alarm contractor shall:
	(a) Provide separate point-to-point voltage drop calculations for all notification appliances under worst case secondary power specifications, and
	(b) Perform a complete functional test of all notification appliances under worst case secondary power conditions.


	8. Three (3) Class B Notification Appliance Circuits (NAC; rated 3A@24VDC, resistive).
	a) NAC’s shall be conventional reverse polarity operation and shall be for synchronized strobes and independent horn/strobe operation over two wires.
	b) NACs shall be selectable as auxiliary power outputs derated to 2 A for continuous duty.
	c) Strobe synchronization and audible cadence synchronization shall be across all panel NAC circuits.  Systems that cannot provide listed synchronization across all panel NAC’s shall not be acceptable.

	9. Where required provide Intelligent Remote Battery Charger for charging up to 50Ah batteries.
	10. Expansion Power Supplies with three (3) Class B integral Intelligent Addressable Notification Appliance Signaling Line Circuits (SLCs) for system expansion. Expansion power supplies shall provide complete capability as the primary power supply.
	11. Power Supplies with integral conventional reverse polarity Notification Appliance Circuit Class B for system expansion. Expansion power supplies shall provide complete capability as the primary power supply.
	12. Four (4) form "C" Auxiliary Relay Circuits (Form C contacts rated 2A @ 24VDC, resistive), operation is programmable for trouble, alarm, supervisory or other fire response functions.  Relays shall be capable of switching up to ½ A @ 120VAC, inductive.
	13. The FACU shall support up to (5) RS-232-C ports and one service port. All (5) RS-232 Ports shall be capable of two-way communications.
	14. Remote Unit Interface: supervised serial communication channel for control and monitoring of remotely located annunciators and I/O panels.
	15. Municipal City Circuit Connection with Disconnect switch, 24VDC Remote Station (reverse polarity), local energy, shunt master box, or a form "C" contact output.
	16. Programmable DACT for either Common Event Reporting or per Point Reporting.
	17. Fire Panel Internet Interface to provide supplemental notification and remote user access to the FACU using Ethernet and TCP/IP communications protocol compatible with IEEE Standard 802.3.

	C. Cabinet: Lockable steel enclosure. Arrange unit so all operations required for testing or for normal care and maintenance of the system are performed from the front of the enclosure. If more than a single unit is required to form a complete control...
	D. Alphanumeric Display and System Controls: Panel shall include an 80 character LCD display to indicate alarm, supervisory, and component status messages and shall include a keypad for use in entering and executing control commands.
	1. The system shall have the capability to provide expanded content, multi-line, operator interface displays. The expanded content multi-line displays shall be Quarter-VGA (QVGA) or larger and be capable of supporting a minimum of 854 standard ASCII c...
	a) Expanded content, multi-line operator interfaces shall be capable of providing the following functions:
	(a) Dual language operation with Instant-Switch language selection during runtime.
	(b) Activity display choices for:
	(1) First 8 Events.
	(2) First 5 Events and Most Recent Event (with first and most recent event time and date stamps).
	(3) First Event and Most Recent Event (with first and most recent event time and date stamps).
	(4) Scrollable List Display displays a scrollable list of active points for the event category (alarm, priority 2, supervisory, or trouble) selected. The position in this list will be the last acknowledged point (not flashing) at the top followed by t...
	(5) General Event Status (alarm, priority 2, supervisory, or trouble in system)
	(6) Site Plan

	(c) Equal or hierarchal priority assignment. In systems with two or more operator interfaces, each operator interface shall be programmable to allow multiple operator interfaces to have equal operation priority or to allow hierarchal priority control ...
	(d) Up to 50 custom point detail messages for providing additional point specific information in detailed point status screens.
	(e) Bitmap file import for operator interface display of site plan and background watermark images.

	b) Expanded content, multi-line displays shall have the capability to provide
	(a) Language selection shall be via a switch on the operator interface panel. Operator interface panels shall support instant-language-switchover during runtime to allow the operator to toggle between languages each time the language selection switch ...
	(b) Both one-byte and two-byte characters shall be supported.



	E. Distributed Module Operation:  FACU shall be capable of allowing remote location of the following modules; interface of such modules shall be through a Style 4 (Class B) supervised serial communications channel (SLC):
	1. Addressable Signaling Line Circuits
	2. Initiating Device Circuits
	3. Notification Appliance Circuits
	4. Auxiliary Control Circuits
	5. Graphic Annunciator LED/Switch Control Modules
	a) In systems with two or more Annunciators and/or Command Centers, each Annunciator/Command Center shall be programmable to allow multiple Annunciators/Command Centers to have equal operation priority or to allow hierarchal priority control to be ass...



	2.4 ADDRESSABLE INITIATING
	A. ADDRESSABLE MANUAL PULL STATIONS
	1. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall be finished in red with molded, raised-letter operating instructions in contrasting color; shall show visible indication of operation; and shall be mounted on recess...
	2. Description: Addressable double- action type, red LEXAN. Station shall mechanically latch upon operation and remain so until manually reset by opening with a key common with the control units.  Station shall be pull-lever type; with integral addres...
	3. Provide with a front showing red LED showing that will flash each time it is scanned by the Control Unit (once every 4 seconds). In alarm condition, the station LED shall be on steady.
	4. Indoor Protective Shield: Where required, or as indicated on the drawings, provide a factory-fabricated, tamperproof, clear LEXAN enclosure shield and red frame that easily fits over manual pull stations which shall be hinged at the top to permit l...
	5. Weatherproof Protective Shield:  Factory-fabricated clear plastic enclosure hinged at the top to permit lifting for access to initiate an alarm.

	B. ADDRESSABLE ANALOG SMOKE SENSORS
	1. General Requirements for System Smoke Detectors:
	a) Comply with UL 268, "Smoke Detectors for Fire Protective Signaling Systems." Include the following features:
	b) Factory Nameplate: Serial number and type identification.
	c) Operating Voltage: 24 VDC, nominal and shall be two-wire type.
	d) Self-Restoring: Detectors do not require resetting or readjustment after actuation to restore normal operation.
	e) Plug-In Arrangement: Sensor and associated electronic components are mounted in a module that connects to a fixed base with a twist-locking plug connection. Base shall provide break-off plastic tab that can be removed to engage the head/base lockin...
	f) Each sensor base shall contain a magnetically actuated test switch to provide for easy pre-certification alarm testing at the sensor location.
	g) Each sensor shall be scanned by the Control Unit for its type identification to prevent inadvertent substitution of another sensor type. Upon detection of a "wrong device", the control unit shall operate with the installed device at the default ala...
	h) Unless otherwise indicated, detectors shall be analog-addressable type, individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm condition and individually adjustable for sensitivity by fire-alarm control unit.  Pro...
	i) Environmental compensation, programmable sensitivity settings, status testing, and monitoring of sensor dirt accumulation for the duct smoke sensor shall be provided by the FACU.
	j) The sensor's electronics shall be immune from nuisance alarms caused by EMI and RFI.  Removal of the sensor head for cleaning shall not require the setting of addresses.
	k) Bases: CO Sensor, relay output, sounder and isolator bases shall be supported alternatives to the standard base.

	2. Addressable Sensor Bases
	a) Standard base - Twist lock addressable base with address selection DIP switch accessible from front with sensor removed. Integral red LED for power-on (pulsing), or alarm or trouble (steady on). Locking anti-tamper design mounts on standard outlet ...
	b) Sensor Base with remote device connection - All standard base features with wired connection for either a Remote LED alarm indicator or remote relay (relay is unsupervised and requires separate 24VDC)
	c) Supervised Relay Bases - All standard base features and shall be available in either a 4-Wire Sensor Base to use with remote or locally mounted relay; requires separate 24 VDC, or as a 2-Wire Sensor Base to use with remote or locally mounted relay;...
	d) Sensor base with built-in electronic alarm sounder - All standard base features and piezoelectric sounder shall provide high output (88 dBA) with low current requirements (20 mA). Sounder shall be synchronized via SLC communications or by the NAC i...
	e) 520 Hz Sensor base with built-in electronic low frequency sounder - All standard base features and piezoelectric sounder shall provide a low frequency 520 Hz Square Wave (85 dBA) with nominal current requirements (115 mA). Sounder shall be synchron...
	(a) Emitted tone shall be a 520Hz Square Wave signal in compliance with the requirements of the 2010 edition of NFPA 72 for sleeping areas.
	(b) The 520Hz Sounder base shall be listed to UL 268 and UL464, Audible Signal Appliances.



	C. ADDRESSABLE HEAT SENSORS
	1. General Requirements for Heat Detectors:  Comply with UL 521.
	2. Thermal Sensor Combination type: Fixed-temperature and rate-of-rise unit with plug-in base and alarm indication lamp; Actuated by either a fixed temperature of 135 deg F (57 deg C) or a rate of rise that exceeds 15 deg F (8 deg C) per minute unless...
	3. Thermal sensor shall be of the epoxy encapsulated electronic design.  It shall be thermistor-based, rate-compensated, self-restoring and shall not be affected by thermal lag.  Selectable rate compensated, fixed temperature sensing with or without r...
	4. Mounting: Twist-lock base interchangeable with smoke-sensor heads.
	5. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.
	6. Sensor fixed temperature sensing shall be independent of rate-of-rise sensing and programmable to operate at 135-deg F or 155-deg F. Sensor rate-of-rise temperature detection shall be selectable at the FACU for either 15-deg F or 20-deg F per minute.
	7. Sensor shall have the capability to be programmed as a utility monitoring device to monitor for temperature extremes in the range from 32-deg F to 155-deg F.
	8. Unless otherwise indicated, sensors shall be analog-addressable type, individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm condition and individually adjustable for temperature by fire-alarm control unit.
	a) Rate-of-rise temperature characteristic shall be selectable at fire-alarm control unit for 15 or 20 deg F (8 or 11 deg C) per minute.
	b) Fixed-temperature sensing shall be independent of rate-of-rise sensing and shall be settable at fire-alarm control unit to operate at 135 or 155 deg F (57 or 68 deg C).


	D. ADDRESSABLE CO SENSOR
	1. Addressable CO Sensor
	a) The CO Sensor shall be an addressable carbon monoxide (CO) sensing module providing both CO toxic gas detection and enhanced fire detection, and shall be listed to UL 268, Smoke Detectors for Fire Alarm Signaling Systems and UL 2075, Gas and Vapor ...
	b) The CO Sensor shall include CO sensor element mounted in the sensor base which can be easily replaced without replacing the complete sensor base assembly.
	c) The CO Sensor base shall provide address selection in the base allowing the address to remain with its location when the sensor is removed for service or type change.
	d) The CO Sensor base shall include an integral red LED to indicate the power-on, trouble, test mode or alarm status.
	e) CO sensor shall provide enhanced fire detection with the addition of two selectable modes of operation: Nuisance Alarm Reduction Mode and Faster Fire Detection.
	f) The CO Sensor shall provide a 10-year life expectancy before replacement is necessary or required.
	g) The CO Sensor base shall report the following CO Sensor troubles: Communication loss, Disabled, Almost Expired 12 Months, Almost Expired 6 Months, expired (End of Life), and Sensor Missing/Failed.

	2. Addressable CO Sensor Sounder Base
	a) The CO Sensing element shall support operation with a Sounder base; the CO Sensor Sounder base shall provide temporal code 3 (TC3) for fire, or temporal code 4 (TC4) for toxic carbon monoxide alarms.
	b) The CO Sensor Sounder base shall be listed to UL464, Audible Signal Appliances.
	c) CO sensor shall provide enhanced fire detection with the addition of two selectable modes of operation: Nuisance Alarm Reduction Mode and Faster Fire Detection.
	d) The CO Sensor Sounder Base shall include CO sensor element mounted in the sounder base which can be easily replaced without replacing the complete sensor base assembly.
	e) The CO Sensor Sounder base shall provide address selection in the base allowing the address to remain with its location when the sensor is removed for service or type change.
	f) The CO Sensor Sounder Sensor base shall include an integral red LED to indicate the power-on, trouble, test mode or alarm status.
	g) The CO Sensor Sounder base shall report the following CO Sensor troubles: Communication loss, Disabled, Almost Expired 12 Months, Almost Expired 6 Months, Expired (End of Life), and Sensor Missing/Failed.
	h) The CO Sensor Sounder Base shall be interchangeable with the CO Sensor 520 Hz Sounder Base.

	3. Addressable CO Sensor 520 Hz Sounder Base
	a) The CO Sensing element shall support operation with a 520 Hz Sounder base; the 520 Hz CO Sounder base shall provide temporal code 3 (TC3) for fire, or temporal code 4 (TC4) for toxic carbon monoxide alarms.
	b) Emitted tone shall be a 520Hz Square Wave signal in compliance with the requirements of the 2010 edition of NFPA 72 for sleeping areas.
	c) The CO Sensor 520Hz Sounder base shall be listed to UL 268 and UL464, Audible Signal Appliances.
	d) CO sensor shall provide enhanced fire detection with the addition of two selectable modes of operation: Nuisance Alarm Reduction Mode and Faster Fire Detection.
	e) The CO Sensor 520 Hz Sounder Base shall include CO sensor element mounted in the sounder base which can be easily replaced without replacing the complete sensor base assembly.
	f) The CO Sensor 520 Hz Sounder base shall provide address selection in the base allowing the address to remain with its location when the sensor is removed for service or type change.
	g) The CO Sensor 520 Hz Sounder base shall include an integral red LED to indicate the power-on, trouble, test mode or alarm status.
	h) The CO Sensor 520 Hz Sounder base shall report the following CO Sensor troubles: Communication loss, Disabled, Almost Expired 12 Months, Almost Expired 6 Months, expired (End of Life), and Sensor Missing/Failed.
	i) The CO Sensor 520 Hz Sounder Base shall be interchangeable with the standard CO Sensor Sounder Base.


	E. ADDRESSABLE MULTI-POINT/MULTI-SENSOR/MULTI-CRITERIA SENSOR
	1. Smoke and heat sensing shall be available to be combined in a single housing to provide smoke activity accurately monitored by photoelectric sensing technology and thermal activity accurately monitored by thermistor sensing technology.
	2. A correlation algorithm of smoke activity and thermal activity shall be provided for intelligent fire detection earlier than with either technology activity alone but shall provide software and programming capabilities to help reduce nuisance alarms.
	3. Individual sensor information shall be processed by the host fire alarm control unit to determine sensor status and to determine whether conditions are normal, off-normal, or alarm.
	4. Analog information from each sensor type shall be digitally communicated to the control panel where it is to be analyzed.  Photoelectric sensor input is to be stored and tracked as an average value with an alarm or abnormal condition being determin...
	5. Monitoring each photoelectric sensor’s average value shall provide a software filtering process that compensates for environmental factors (dust, dirt, etc.) and component aging, which shall provide an accurate reference for evaluating new activity...
	6. Peak activity per sensor shall be stored by the host fire alarm control unit to assist in evaluating specific locations where the alarm set point for each sensor shall be capable of being determined at the control panel, and selectable as more or l...
	7. Alarm set points shall be programmed for timed automatic sensitivity selection (such as more sensitive at night, less sensitive during day). Control panel programming shall also provide multi-stage operation per sensor, for example a 0.2% level may...
	8. Combination smoke and heat sensors Rate-of-rise temperature characteristic shall be selectable at fire-alarm control unit for 15 or 20 deg F (8 or 11 deg C) per minute.  The fixed-temperature sensing shall be independent of rate-of-rise sensing and...
	9. Bases: CO Sensor, relay output, sounder, 520 Hz Sounder, and isolator bases shall be supported alternatives to the standard base.

	F. ADDRESSABLE CIRCUIT INTERFACE MODULES
	1. Addressable Circuit Interface Modules: Arrange to monitor or control one or more system components that are not otherwise equipped for addressable communication. Modules shall be used for monitoring of waterflow, valve tamper, non-addressable devic...
	2. Addressable Circuit Interface Modules will be capable of mounting in a standard electric outlet box. Modules will include cover plates to allow surface or flush mounting. Modules will receive their operating power from the signaling line circuit or...
	3. There shall be the following types of modules:
	a) Type 1: Monitor Circuit Interface Module:
	(a) For conventional 2-wire smoke detector and/or contact device monitoring with Class B or Class A wiring supervision. The supervision of the zone wiring will be Class B. This module will communicate status (normal, alarm, trouble) to the FACU.
	(b) For conventional 4-wire smoke detector with Class B wiring supervision. The module will provide detector reset capability and over-current power protection for the 4-wire detector. This module will communicate status (normal, alarm, trouble) to th...

	b) Type 2: Line Powered Monitor Circuit Interface Module
	(a) This type of module is an individually addressable module that has both its power and its communications supplied by the two wire signaling line circuit. It provides location specific addressability to an initiating device by monitoring normally o...
	(b) This module shall provide location specific addressability for up to five initiating devices by monitoring normally closed or normally open dry contact security devices.  The module shall communicate four zone status conditions (open, normal, abno...

	c) Type 3:  Single Address Multi-Point Interface Modules
	(a) This multipoint module shall provide location specific addressability for four initiating circuits and control two output relays from a single address.  Inputs shall provide supervised monitoring of normally open, dry contacts and be capable of co...
	(b) This dual point module shall provide a supervised multi-state input and a relay output, using a single address.  The input shall provide supervised monitoring of two normally open, dry contacts with a single point and be capable of communicating f...
	(c) This dual point module shall monitor an unsupervised normally open, dry contact with one point and control an output relay with the other point, using a single address. The two-wire signaling line circuit shall supply power and communications to t...

	d) Type 4: Line Powered Control Circuit Interface Module
	(a) This module shall provide control and status tracking of a Form "C" contact.  The two-wire signaling line circuit shall supply power and communications to the module.

	e) Type 5: 4-20 mA Analog Monitor Circuit Interface Module
	(a) This module shall communicate the status of a compatible 4-20 mA sensor to the FACU.  The FACU shall annunciate up to three threshold levels, each with custom action message; display and archive actual sensor analog levels; and permit sensor calib...


	4. All Circuit Interface Modules shall be supervised and uniquely identified by the control unit. Module identification shall be transmitted to the control unit for processing according to the program instructions.  Modules shall have an on-board LED ...


	2.5 CONVENTIONAL INITIATING
	A. CONVENTIONAL MANUAL PULL STATIONS
	1. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall be finished in red with molded, raised-letter operating instructions in contrasting color; shall show visible indication of operation; and shall be mounted on recess...
	2. Description: Conventional single- action type, red LEXAN. Station shall mechanically latch upon operation and remain so until manually reset by opening with a key common with the control units.  Station shall be pull-lever type; with integral termi...
	3. Indoor Protective Shield: Where required, or as indicated on the drawings, provide a factory-fabricated, tamperproof, clear LEXAN enclosure shield and red frame that easily fits over manual pull stations which shall be hinged at the top to permit l...
	4. Weatherproof Protective Shield:  Factory-fabricated clear plastic enclosure hinged at the top to permit lifting for access to initiate an alarm.


	2.6 ADDRESSABLE NOTIFICATION
	A. ADDRESSABLE ALARM NOTIFICATION APPLIANCES
	1. Addressable Notification Appliances: The Contractor shall furnish and install Addressable Notification Appliances and accessories to operate on compatible signaling line circuits (SLC).
	a) Addressable Notification appliance operation shall provide power, supervision and separate control of horns and strobes over a single pair of wires. The controlling channel (SLC) digitally communicates with each appliance and receives a response to...
	b) All Notification Appliances shall operate as a completely independent device allowing for specific location alerting of both fire alarm and Mass Notification functions.  Each visible device (both clear fire alarm and amber mass notification) shall ...
	c) All Notification Appliances shall operate as a completely independent device allowing for appliances in handicap accessible rooms and other locations to operate on the same SLC and to activate individually based on an alarm condition in a room or a...
	d) Individual Notification Appliances shall be able to be grouped into zones (or operational groups) by central programming at the main fire alarm control unit.
	e) Notification Appliances shall provide for “unobtrusive” testing.  Each Notification Appliance shall be tested for audible and visible operation on an individual basis at the device or from the main fire alarm control unit, allowing for minimal inva...
	f) Class B (Style 4) notification appliances shall be wired without requiring traditional in/out wiring methods; addressable "T" Tapping shall be permitted. Up to 127 addresses can be supported on a single channel.
	g) Each Addressable notification appliance shall contain an electronic module and a selectable address setting to allow it to occupy a unique location on the channel. This on-board module shall also allow the channel to perform appliance diagnostics t...
	h) Each addressable notification appliance shall have electrical test point access without removing the device cover.
	i) Both wall mount and ceiling mount devices shall be available.

	2. Addressable Horn: Addressable horn shall be listed to UL 464. Horn shall support Temporal Code 3, March Time (20, 60, or 120 BPM), Continuous, and Temporal Code 4 coding patterns.  Horn appliances shall have a High/Low Setting, programmable by chan...
	3. Addressable Visible/Only: Addressable strobe shall be listed to UL 1971. The V/O device shall consist of a xenon flash tube and associated lens/reflector system, cover and mounting plate. For ease of installation the mounting plate shall mount dire...
	4. Addressable Audible/Visible: Addressable combination Audible/Visible (A/V) Notification Appliances shall be listed to UL 1971 and UL 464. The strobe device shall consist of a xenon flash tube and associated lens/reflector system, cover and mounting...
	a) Synchronized Strobe with Horn on steady.
	b) Synchronized Strobe with Temporal Code Pattern on Horn.
	c) Synchronized Strobe with March Time cadence on Horn.
	d) Synchronized Strobe firing to NAC sync signal with Horn silenced.

	5. Addressable Multi-Tone Audible Only: Addressable multi-tone appliance shall be listed to UL 464. Per appliance tone selection of 520 Hz Horn, Broadband Horn, Bell, and Chime tones shall be controlled as Temporal Code 3, Temporal Code 4, March Time ...
	6. Addressable Multi-Tone Audible/Visible: Addressable combination Multi-Tone Audible/Visible (A/V) Notification Appliances shall be listed to UL 1971 and UL 464. The strobe device shall consist of a xenon flash tube and associated lens/reflector syst...
	7. Addressable Weatherproof Visible Only: Addressable weatherproof strobe shall be UL 1971 listed for indoor applications with strobe intensity selectable as 15 or 75 cd or UL 1638 listed for outdoor applications with strobe rated at 75 cd (WP75) or 1...
	8. Addressable Weatherproof Audible/Visible: Addressable weatherproof horn/strobe shall be UL 464 and UL 1971 listed for indoor applications with strobe intensity selectable as 15 or 75 cd or UL 1638 listed for outdoor applications with strobe rated a...
	9. Addressable Mini-Horn Audible Only: Addressable mini-horn shall be listed to UL 464. Horn shall support Temporal Code 3, March Time (20, 60, or 120 BPM), Continuous, and Temporal Code 4 coding patterns.  Mini-horn appliances shall have a High/Low S...
	10. Addressable LED Visible Only: Addressable LED visible strobe (V/O) shall be listed to UL 1971. The multi-candela LED V/O strobe device shall be available in low (15, 30, 75 cd) and high (110, 135, 185 cd) range candela. Models shall provide a smal...
	11. Addressable LED Audible/Visible: Addressable combination LED Audible/Visible (A/V) Notification Appliances shall be listed to UL 1971 and UL 464. Horn shall support Temporal Code 3, March Time (20, 60, or 120 BPM), Continuous, and Temporal Code 4 ...
	12. Isolator Module: Isolator module provides short circuit isolation for addressable notification appliance SLC wiring.  Isolator shall be listed to UL 864. The Isolator shall mount directly to a minimum 2 1/8" deep, standard 4" square electrical box...
	a) Report faults to the host FACU.
	b) On-board Yellow LED provides module status.
	c) After the wiring fault is repaired, the Isolator modules shall test the lines and automatically restore the connection.

	13. Addressable Textual Notification Appliance: Textual Notification Appliance is to operate on a compatible Signaling Line Circuit (SLC) and is to provide a high visibility, multi-color LED text message display.
	a) Textual Notification Appliance shall be Listed to UL 1638 Visual Signaling Appliances.
	b) Appliance shall be capable of up to thirty two (32) pre-programmed message selections that can be activated in response to pre-defined emergency situations or linked to specific system point status conditions.
	c) Textual Notification Appliance shall be capable of displaying dual or single line emergency instructions. Instructions can show as static, flashing, or scrolling with a variety of appearance/transition options. Instructions shall be capable of disp...
	d) Textual Notification Appliance shall be capable of providing non-emergency information during non-emergency conditions. Emergency conditions will override non-emergency message/instructions and display emergency instructions.
	e) Textual Notification Appliance shall be capable of scrolling instructions of at least 512 characters in length.
	f) Textual Notification Appliance shall be viewable from a distance of 100 feet.
	g) Textual Notification Appliance shall be powered by a listed fire alarm power supply providing 24VDC with battery back-up.
	h) Textual Notification Appliance shall be capable of wall or ceiling mounting options.

	14. Accessories: The contractor shall furnish the necessary accessories.


	2.7 CONVENTIONAL NOTIFICATION
	A. STANDARD ALARM NOTIFICATION APPLIANCES
	1. Horn: Piezoelectric type horn shall be listed to UL 464. The horn shall have a minimum sound pressure level of 85 dBA @ 24VDC. The horn shall mount directly to a standard single gang, double gang or 4" square electrical box, without the use of spec...
	2. Visible/Only: Strobe shall be listed to UL 1971. The V/O shall consist of a xenon flash tube and associated lens/reflector system. The V/O enclosure shall mount directly to standard single gang, double gang or 4" square electrical box, without the ...
	3. High Intensity Visible/Only: High Intensity Visible/Only: Visible/Only: Strobe shall be listed to UL 1971. The V/O shall consist of a xenon flash tube and associated lens/reflector system. The V/O appliance shall mount directly to standard single g...
	4. Audible/Visible: Combination Audible/Visible (A/V) Notification Appliances shall be listed to UL 1971 and UL 464. The strobe light shall consist of a xenon flash tube and associated lens/reflector system. Provide a label inside the strobe lens to i...
	5. High Intensity Audible/Visible: Combination Audible/Visible (A/V) Notification Appliances shall be listed to UL 1971 and UL 464. The strobe light shall consist of a xenon flash tube and associated lens/reflector system. Strobe appliances shall be p...
	6. Multi-Tone Audible Only: Multi-tone appliance shall be listed to UL 464. Per appliance tone selection of 520 Hz Horn, Broadband Horn, Bell, Chime, High/Low, Slow Whoop, or Siren shall be selected using an on-board DIP Switch. Output level shall be ...
	7. Multi-Tone Audible/Visible: Combination Audible/Visible (A/V) Notification Appliances shall be listed to UL 1971 and UL 464. The strobe light shall consist of a xenon flash tube and associated lens/reflector system and shall be provided with differ...
	8. Weatherproof Visible Only: Weatherproof strobe shall be UL 1971 listed for indoor applications with strobe intensity selectable as 15, 60, or 75 cd or UL 1638 listed for outdoor applications with strobe rated at 75 cd (WP75). The appliances shall b...
	9. Weatherproof Audible/Visible: Weatherproof horn/strobe shall be UL 464 and UL 1971 listed for indoor applications with strobe intensity selectable as 15, 60, or 75 cd or UL 1638 listed for outdoor applications with strobe rated at 75 cd (WP75). The...
	10. Notification Appliance Circuit provides synchronization of strobes at a rate of 1Hz and operates horns with a Temporal Code Pattern operation.  The circuit shall provide the capability to silence the audible signals, while the strobes continue to ...
	11. Accessories: The contractor shall furnish any necessary accessories.


	2.8 REMOTE LCD ANNUNCIATOR
	A. Provide a remote LCD Annunciator, where required, with the same "look and feel" as the FACU operator interface.  The Remote LCD Annunciator shall use the same Primary Acknowledge, Silence, and Reset Keys; Status LEDs and LCD Display as the FACU.
	B. Annunciator shall have super-twist LCD display with two lines of 40 characters each.  Annunciator shall be provided with four (4) programmable control switches and associated LEDs.
	C. Under normal conditions the LCD shall display a "SYSTEM IS NORMAL" message and the current time and date.
	D. Should an abnormal condition be detected the appropriate LED (Alarm, Supervisory or Trouble) shall flash.  The unit audible signal shall pulse for alarm conditions and sound steady for trouble and supervisory conditions.
	E. The LCD shall display the following information relative to the abnormal condition of a point in the system:
	1. 40 character custom location label.
	2. Type of device (e.g., smoke, pull station, waterflow).
	3. Point status (e.g., alarm, trouble).

	F. Operator keys shall be key switch enabled to prevent unauthorized use.  The key shall only be removable in the disabled position.  Acknowledge, Silence and Reset operation shall be the same as the FACU.

	2.9 DIGITAL ALARM COMMUNICATOR TRANSMITTER
	A. Digital alarm communicator transmitter shall be acceptable to the remote central station and shall comply with UL 632 and be listed and labeled by an NRTL.
	B. Functional Performance:  Unit shall receive an alarm, supervisory, or trouble signal from fire-alarm control unit and automatically capture two telephone line(s) and dial a preset number for a remote central station.  When contact is made with cent...
	C. Local functions and display at the digital alarm communicator transmitter shall include the following:
	1. Verification that both telephone lines are available.
	2. Programming device.
	3. LED display.
	4. Manual test report function and manual transmission clear indication.
	5. Communications failure with the central station or fire-alarm control unit.

	D. Digital data transmission shall include the following:
	1. Address of the alarm-initiating device.
	2. Address of the supervisory signal.
	3. Address or loss of power.
	4. Low battery.
	5. Abnormal test signal.
	6. Communication bus failure.

	E. Secondary Power:  Integral rechargeable battery and automatic charger.
	F. Self-Test:  Conducted automatically every 24 hours with report transmitted to central station.

	2.10 RADIO ALARM TRANSMITTER
	A. Transmitter shall comply with NFPA 1221 and shall be listed and labeled by an NRTL.
	B. Comply with 47 CFR 90.
	C. Description:  Manufacturer's standard commercial product; factory assembled, wired, tested, and ready for installation and operation.
	1. Packaging:  A single, modular, NEMA 250, Type 1 metal enclosure with a tamper-resistant flush tumbler lock.
	2. Signal Transmission Mode and Frequency:  VHF or UHF 2-W power output, coordinated with operating characteristics of the established remote alarm receiving station designated by Owner.
	3. Normal Power Input:  120-V ac.
	4. Secondary Power:  Integral-sealed, rechargeable, 12-V battery and charger.  Comply with NFPA 72 requirements for battery capacity; submit calculations.
	5. Antenna:  Omnidirectional, coaxial half-wave, dipole type with driving point impedance matched to transmitter and antenna cable output impedance.  Wind-load strength of antenna and mounting hardware and supports shall withstand 100 mph (160 km/h) w...
	6. Antenna Cable:  Coaxial cable with impedance matched to the transmitter output impedance.
	7. Antenna-Cable Connectors:  Weatherproof.
	8. Alarm Interface Devices:  Circuit boards, modules, and other auxiliary devices, integral to the transmitter, matching fire-alarm and other system outputs to message-generating inputs of the transmitter that produce required message transmissions.

	D. Functional Performance:  Unit shall receive an alarm, supervisory, or trouble signal from fire-alarm control unit or from its own internal sensors or controls and shall automatically transmit signal along with a unique code that identifies the tran...
	1. Transmitter Low-Battery Condition:  Sent when battery voltage is below 85 percent of rated value.
	2. System Test Message:  Initiated manually by a test switch within the transmitter cabinet, or automatically at an optionally preselected time, once every 24 hours, with transmission time controlled by a programmed timing device integral to transmitt...
	3. Transmitter Trouble Message:  Actuated by failure, in excess of one-minute duration, of the transmitter normal power source, derangement of the wiring of the transmitter, or any alarm input interface circuit or device connected to it.
	4. Local Fire-Alarm-System Trouble Message:  Initiated by events or conditions that cause a trouble signal to be indicated on the building system.
	5. Local Fire-Alarm-System Alarm Message:  Actuated when the building system goes into an alarm state.  Identifies device that initiated the alarm.
	6. Local Fire-Alarm-System Supervisory-Alarm Message:  Actuated when the building alarm system indicates a supervisory alarm.


	2.11 AUTOCALL SYSTEM INTERFACE
	A. When a fire alarm system using existing autocall loop devices requires expansion, the FACU shall be capable of interfacing to the loop via an interface module. This module shall allow the FACU to be selected to function as either the loop master co...

	2.12 EMERGENCY POWER SUPPLY
	A. General: Components include battery, charger, and an automatic transfer switch.
	B. Battery: Sealed lead-acid or nickel cadmium type. Provide sufficient capacity to operate the complete alarm system in normal or supervisory (non-alarm) mode for a period of 24 hours. Following this period of operation on battery power, the battery ...

	2.13 DEVICE GUARDS
	A. Description:  Welded wire mesh of size and shape for the manual station, smoke detector, gong, or other device requiring protection.
	1. Factory fabricated and furnished by manufacturer of device.
	2. Finish:  Paint of color to match the protected device.



	PART  3 - EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Install system components and all associated devices in accordance with applicable NFPA Standards and manufacturer's recommendations.
	B. Installation personnel shall be supervised by persons who are qualified and experienced in the installation, inspection, and testing of fire alarm systems.  Examples of qualified personnel shall include, but not be limited to, the following:
	1. Factory trained and certified personnel.
	2. National Institute of Certification in Engineering Technologies (NICET) fire alarm level II certified personnel.
	3. Personnel licensed or certified by state or local authority.


	3.2 EQUIPMENT INSTALLATION
	A. Furnish and install a complete Fire Alarm System as described herein and as shown on the plans.  Include sufficient control unit(s), annunciator(s), manual stations, automatic fire detectors, smoke detectors, audible and visible notification applia...
	B. Existing Fire Alarm Equipment shall be maintained fully operational until the new equipment has been tested and accepted.
	C. Equipment Removal: After acceptance of the new fire alarm system, disconnect and remove the existing fire alarm equipment and restore damaged surfaces. Package operational fire alarm and detection equipment that has been removed and deliver to the ...
	D. Water-Flow and Valve Supervisory Switches: Connect for each sprinkler valve required to be supervised.
	E. Device Location-Indicating Lights: Locate in the public space immediately adjacent to the device they monitor.
	F. Install manual station with operating handle 48 inches (1.22 m) above floor.  Install wall mounted audible and visual notification appliances not less than 80 inches (2.03 m) above floor to bottom of lens and not greater than 96 inches (2.44 m) abo...
	G. Mount outlet box for electric door holder to withstand 80 pounds pulling force.
	H. Make conduit and wiring connections to door release devices, sprinkler flow switches, sprinkler valve tamper switches, fire suppression system control units, duct smoke detectors.
	I. Automatic Detector Installation:  Conform to NFPA 72.
	J. Ethernet Drop: A standard RJ-45 Ethernet connection to the owner’s Ethernet network shall be provided at each fire alarm control unit as part of the contract.

	3.3 PREPARATION
	A. Coordinate work of this Section with other affected work and construction schedule.

	3.4 CONNECTIONS
	A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in smoke partitions, comply with requirements in Division 08 Section "Door Hardware."  Connect hardware and devices to fire-alarm system.
	1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this Section before making connections.

	B. Make addressable connections with a supervised interface device to the following devices and systems.  Install the interface device less than 3 feet (1 m) from the device controlled.  Make an addressable confirmation connection when such feedback i...
	1. Alarm-initiating connection to smoke-control system (smoke management) at firefighter smoke-control system panel.
	2. Alarm-initiating connection to stairwell and elevator-shaft pressurization systems.
	3. Smoke dampers in air ducts of designated air-conditioning duct systems.
	4. Alarm-initiating connection to elevator recall system and components.
	5. Alarm-initiating connection to activate emergency lighting control.
	6. Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies.
	7. Supervisory connections at valve supervisory switches.
	8. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler system.
	9. Supervisory connections at elevator shunt trip breaker.


	3.5 WIRING INSTALLATION
	A. System Wiring: Wire and cable shall be a type listed for its intended use by an approval agency acceptable to the Authority Having Jurisdiction and shall be installed in accordance with the appropriate articles from the current approved edition of ...
	B. Contractor shall obtain from the Fire Alarm System Manufacturer written instruction regarding the appropriate wire/cable to be used for this installation. No deviation from the written instruction shall be made by the Contractor without the prior w...
	C. Color Coding: Color-code fire alarm conductors differently from the normal building power wiring. Use one color code for alarm initiating device circuits wiring and a different color code for supervisory circuits. Color-code notification appliance ...
	D. Mount end-of-line device in box with last device or separate box adjacent to last device for Class "B" supervision.
	E. Ethernet Circuits:
	1. Ethernet circuits shall be provided to the Fire Alarm Control Unit as shown on the plans.
	2. Where a dedicated Fire Alarm Ethernet LAN is specified only Agency Listed Fire Alarm Ethernet hardware shall be installed.
	3. The electrical contractor shall coordinate and ensure proper Ethernet connections occur at the fire alarm control unit and other designated equipment locations prior to system turnover.


	3.6 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	B. Install framed instructions in a location visible from fire-alarm control unit.

	3.7 GROUNDING
	A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a ground wire from main service ground to fire-alarm control unit.

	3.8 FIELD QUALITY CONTROL
	A. Manufacturer's Field Services: Provide services of a factory-authorized service representative to supervise the field assembly and connection of components and the pretesting, testing, and adjustment of the system.
	B. Service personnel shall be qualified and experienced in the inspection, testing, and maintenance of fire alarm systems.  Examples of qualified personnel shall be permitted to include, but shall not be limited to, individuals with the following qual...
	1. Factory trained and certified.
	2. National Institute for Certification in Engineering Technologies (NICET) fire alarm certified.
	3. International Municipal Signal Association (IMSA) fire alarm certified.
	4. Certified by a state or local authority.
	5. Trained and qualified personnel employed by an organization listed by a national testing laboratory for the servicing of fire alarm systems.

	C. Pretesting: Determine, through pretesting, the conformance of the system to the requirements of the Drawings and Specifications. Correct deficiencies observed in pretesting. Replace malfunctioning or damaged items with new and retest until satisfac...
	D. Inspection:
	1. Inspect equipment installation, interconnection with system devices, mounting locations, and mounting methods.
	2. Verify that units and controls are properly installed, connected, and labeled and that interconnecting wires and terminals are identified.

	E. Acceptance Operational Tests:
	1. Perform operational system tests to verify conformance with specifications:
	a) Each alarm initiating device installed shall be operationally tested.  Each device shall be tested for alarm and trouble conditions.  Contractor shall submit a written certification that the Fire Alarm System installation is complete including all ...
	b) Test each Notification Appliance installed for proper operation.  Submit written report indicating sound pressure levels at specified distances.
	c) Test Fire Alarm Control Unit and Remote Annunciator.

	2. Provide minimum 10 days notice of acceptance test performance schedule to Owner, and local Authority Having Jurisdiction.

	F. Retesting: Correct deficiencies indicated by tests and completely retest work affected by such deficiencies. Verify by the system test that the total system meets the Specifications and complies with applicable standards.
	G. Report of Tests and Inspections: Provide a written record of inspections, tests, and detailed test results in the form of a test log. Use NFPA 72 Forms for documentation.
	H. Final Test, Record of Completion, and Certificate of Occupancy:
	1. Test the system as required by the Authority Having Jurisdiction in order to obtain a certificate of occupancy.  Provide completed NFPA 72 Record of Completion form to Owner and AHJ.


	3.9 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain fire-alarm system.

	3.10 CLEANING AND ADJUSTING
	A. Cleaning: Remove paint splatters and other spots, dirt, and debris. Clean unit internally using methods and materials recommended by manufacturer.
	B. Occupancy Adjustments: When requested within one year of date of Substantial Completion, provide on-site assistance in adjusting sound pressure levels and adjusting controls and sensitivities to suit actual occupied conditions. Provide up to three ...

	3.11 TRAINING
	A. Provide the services of a factory-authorized service representative to demonstrate the system and train Owner's maintenance personnel as specified below.
	1. Train Owner's maintenance personnel in the procedures and schedules involved in operating, troubleshooting, servicing, and preventive maintaining of the system. Provide a minimum of 8 hours' training.
	2. Schedule training with the Owner at least seven days in advance.

	B. References
	1. The Seller shall provide four references.  References must include equipment similar to the requirements included in this section.

	C. Warranty/Service Availability
	1. The seller shall explain their local warranty and service capability that's available from the seller's local office.  Warranty and Service Information shall include:
	a) Preventative Maintenance
	b) Local Trained Technicians
	c) Repair Parts
	d) A Strategy for resolving system malfunctions during business hours, non-business hours, and weekends
	e) A Process of tracking service calls and escalation of recurring problems.


	D. Staffing and Management
	1. The seller shall provide a description of their local office personnel.
	2. The seller shall describe their local Project Management capability, Service and Installation Personnel.
	3. The seller shall describe additional resources (i.e. Corporate, Manufacturing, Quality Assurance Resources).

	E. Scope of Work
	1. The seller shall describe their design and phasing approach on this fire alarm system upgrade project.  Please describe your system design, project management approach, professional installation services, and technical installer support.  Also, inc...

	F. Safety
	1. The seller shall explain why safety is important on this type of installation project.  The Seller shall appoint an accountable safety foreman on this project.  An overview of a safety plan must be described.

	G. Training
	1. The seller shall demonstrate their ability to meet both on-site and off-site fire alarm operation and maintenance training.

	H. Quality Assurance/Quality Control Plan
	1. The seller shall provide a Quality Assurance/Quality Control Plan.
	2. Please provide the name of the project's site foreman and describe their assigned project responsibilities.  The assigned foreman must be NICET certified for the installation and maintenance of fire alarm systems.
	3. Please explain how quality is implemented in both Project Management and Technical Installation Support on this project.  The seller shall provide start-up procedures, construction procedures, and close-out procedures for this fire alarm system upg...
	4. The seller's processes must be ISO 9001 and ISO 9002 compliant.  The seller shall provide their UL Certificate of Registration.
	5. Please explain how defect prevention is conducted both in your manufacturing facility as well as with your existing fire alarm customers.
	6. Please describe how Software Quality Assurance (SQA) and product life cycle development work together in the various stages of a new product.
	7. The seller must demonstrate two problem-solving examples that show how their field office and the seller's headquarter manufacturing personnel work together to solve a fire alarm issue.

	I. Cost
	1. The seller shall provide a complete turnkey price for design/build and installation of a retrofit fire alarm system.

	J. Central Monitoring
	1. The Seller shall provide around the clock electronic monitoring for trouble and alarm conditions.  Please describe the process used to notify agencies and/or individuals if a condition occurs.  Note any value added features such as redundancy or te...

	K. Security Integration to the Proposed Fire Alarm System
	1. The seller shall provide an optional overview of a security access control platform that integrates to the proposed fire alarm system.  The seller shall describe the variety of network solutions that are available for this security platform (i.e. d...
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