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SECTION 02 41 19 

SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Special Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1. Demolition and removal of selected site elements. 
2. Salvage of existing items to be reinstalled. 

B. Related Requirements: 

1. Section 01 11 00 "Summary of Work" for restrictions on use of the premises, Owner-
occupancy requirements, and phasing requirements. 

2. Section 01 35 16 "Alteration Project Procedures" for general protection and work 
procedures for alteration projects. 

3. Section 01 73 29 "Cutting and Patching" for cutting and patching procedures. 
4. Section 31 10 00 "Site Preparation and Plant Protection" for site clearing and removal 

of above- and below-grade improvements not part of selective demolition. 

1.3 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless 
indicated to be salvaged or reinstalled. 

B. Remove and Reinstall: Detach items from existing construction, in a manner to prevent 
damage, prepare for reuse, and reinstall where indicated. 

C. Existing to Remain: Leave existing items that are not to be removed and that are not 
otherwise indicated to be salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 
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2. Review and finalize selective demolition schedule and verify availability of materials, 
demolition personnel, equipment, and facilities needed to make progress and avoid 
delays. 

3. Review requirements of work performed by other trades that rely on substrates 
exposed by selective demolition operations. 

4. Review areas where existing construction is to remain and requires protection. 

1.6 INFORMATIONAL SUBMITTALS 

A. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending 
dates for each activity. Ensure Owner's on-site operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Coordination of Owner's continuing occupancy of portions of existing buildings.   

B. Predemolition Photographs or Video: Show existing conditions of adjoining construction, 
including finish surfaces, that might be misconstrued as damage caused by demolition 
operations.  

1.7 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 

1.8 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before 
proceeding with selective demolition. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 
Work. 

 
1. 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. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. 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. 
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1.9 COORDINATION 

A. 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. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Review Project Record Documents of existing construction or other existing condition and 
hazardous material information provided by Owner. Owner does not guarantee that existing 
conditions are same as those indicated in Project Record Documents. 

C. Survey of Existing Conditions: Record existing conditions by use of preconstruction 
photographs or video.  

 
1. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused by 
salvage operations. 

3.2 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. Owner will arrange to shut off indicated services/systems when requested by 
Contractor. 

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 site utility systems, equipment, and components 
indicated on Drawings to be removed. 
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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. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with 
same or compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove 
equipment. 

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 
remove, clean, and store equipment; when appropriate, reinstall, reconnect, 
and make equipment operational. 

3.3 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. 

1. Provide protection to ensure safe passage of people around selective demolition 
area and to and from occupied portions of building. 

2. Protect walls, ceilings, floors, and other existing finish work that are to remain or that 
are exposed during selective demolition operations. 

3. Comply with requirements for temporary enclosures, dust control, heating, and 
cooling specified in Section 01 50 00 "Temporary Facilities and Controls." 

B. Remove temporary barricades and protections where hazards no longer exist. 

3.4 SELECTIVE DEMOLITION, GENERAL 

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. Proceed with selective demolition systematically, from higher to lower level. 
Complete selective demolition operations above each floor or tier before disturbing 
supporting members on the next lower level. 

2. 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. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

4. 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. 

5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials 

and promptly dispose of off-site. 
7. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
8. Dispose of demolished items and materials promptly. Comply with requirements in 

Section 01 74 19 "Construction Waste Management and Disposal." 
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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 Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Protect items from damage during transport and storage. 
3. 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. 

D. Existing Items to Remain: Protect construction indicated to remain against damage and 
soiling during selective demolition. 

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to 
remain and at regular intervals using power-driven saw, and then remove concrete between 
saw cuts. 

B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, 
using power-driven saw, and then remove masonry between saw cuts. 

C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up 
and remove. 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and recycle or dispose of them 
according to Section 01 74 19 "Construction Waste Management and Disposal." 

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. Comply with requirements specified in Section 01 74 19 "Construction Waste 

Management and Disposal." 

B. Burning: Do not burn demolished materials. 

3.7 CLEANING 

A. 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. 

3.8 SELECTIVE DEMOLITION SCHEDULE 

A. Remove: 
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1. Designated (e) landscaping 
2. Designated (e) utility related items 
3. Designated (e) asphalt concrete paving. 
4. Designated (e) trees.  Grub roots and stumps. 
5. Designated (e) planters. 
6. Designated (e) utility enclosure and associated electrical lines. 
7. Designated (e) area drains. 
8. Designated (e) storm drain lines. 
9. Designated (e) inlets. 
10. Designated (e) sanitary sewer lines. 
11. Designated portion of (e) retaining wall. 

B. Remove and Reinstall:  
 

1. Designated (e) trash compactor.  

C. Existing to Remain:  
 

1. Designated (e) paving. 
2. Designated (e) trees. 
3. Designated (e) sanitary sewer lines. 
4. Designated (e) catch basins. 
5. Designated (e) utility boxes 

D. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning. Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner.   
5. Protect items from damage during transport and storage. 

 

END OF SECTION 
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SECTION 02 82 00 

 
ASBESTOS ABATEMENT  

 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Abatement of building and/or structure related Asbestos. 

2. Removal of building and/or structure related Asbestos. 

3. Disturbance of building and/or structure related Asbestos. 

B. Related Requirements: 

1. Hazardous Materials Report 

2. Division 01 - General Requirements. 

3. U.S. Environmental Protection Agency Regulations for Asbestos (Title 40, Code of 
Federal Regulations, Part 61, Subparts A and B, and Part 763, Subpart E.) 

4. Title 8, Article 4, California Code of Regulations Construction Industry Safety Orders, 
Section 1529 "Asbestos" or current revised California regulations. 

5. South Coast Air Quality Management District (SCAQMD) Rule 1403. 

1.02 SECTION DEFINITIONS AND ACRONYMS 

A. Abatement – Procedures to control fiber release from Asbestos Containing Materials or Asbestos 
Containing Construction Materials.  Includes Removal, Encapsulation, Enclosures, Repair, 
Demolition, and Renovation activities but does not include Asbestos Related Disturbance. 

B. AHERA - Asbestos Hazard Emergency Response Act, 40 CFR, Part 763, Subpart E, and 
subsequent amendments. 

C. Air Filtration and Ventilation System - A portable exhaust system, equipped with HEPA filtration, 
and capable of maintaining a constant air flow into a Regulated Area from adjacent areas and 
exhausted outside the Regulated Area. 

D. Amended Water - Water to which a surfactant (wetting agent) has been added. 

E. ANSI - American National Standards Institute. 

F. Asbestos - Means the asbestiform varieties of chrysotile (Serpentine); crocidolite (Riebecktite); 
amosite (cummingtonitegrunerite); anthophyllite; tremolite; and actinolite. 

G. Asbestos Containing Construction Material (ACCM) – Means any manufactured construction 
material which contains more than one tenth of one percent (0.1 percent) Asbestos by weight. 

H. Asbestos Containing Material (ACM) – Means any material containing more than one-percent (1 
percent) Asbestos. 
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I. Asbestos Containing Waste (Non-hazardous) – Non-Friable Asbestos Containing Material 
including, but not limited to, floor covering, roofing materials and cementitious materials requiring 
disposal. 

J. Asbestos Containing Waste (Hazardous) – Friable Asbestos Containing Materials and Asbestos 
contaminated objects and debris requiring disposal. 

K. Asbestos Related Disturbance – is the drilling, coring, removal or similar disturbance of ACCM or 
ACM  not to exceed three square feet in any one opening and not to disturb 100 square feet or 
greater cumulatively on any one project (contract). 

L. ASTM - American Society for Testing and Materials. 

M. Building ID Number or Code - A six digit alphanumeric identification code assigned to each 
building on an Owner site, also referred to as the insurance code, ID number or similar terms. 

N. Bulk Samples - Samples of building or other materials collected for analysis to determine the 
presence and quantities of Asbestos. 

O. Class I, II, III, and IV asbestos work has the meaning as defined in California Code of Regulations 
Title 8, Section 1529. 

P. Clean Room - An uncontaminated area or room, which is a part of the worker Decontamination 
Enclosure System with provisions for storage of worker's street clothes and clean protective 
equipment. 

Q. Competent Person - Has the same meaning as defined in the California Code of Regulations Title 
8, as it relates to, "Competent Person." 

R. Controlled Disturbance – An activity by which a contractor disturbs an asbestos containing 
material or an asbestos containing construction material using the work practices allowed for in 
this specification and in compliance with regulatory limitations. 

S. Curtained Doorway – A device to allow ingress and egress from one room to another while 
permitting minimal air movement between the rooms, typically constructed by placing two 
overlapping sheets of plastic over an exiting or temporarily framed doorway, securing each along 
the top of the doorway, securing the vertical edge of one sheet along one vertical side of the 
doorway and securing the vertical edge of the other sheet along the opposite vertical side of the 
doorway.  Other effective designs may be submitted for review. 

T. Decontamination – The process of eliminating Asbestos contamination from building surfaces, 
objects, and property, by cloths, mops, or other utensils dampened with water and disposed of 
afterwards as Asbestos contaminated waste. 

U. Decontamination Enclosure System – Means an enclosed area, which is adjacent and connected 
to the Regulated Area, consisting of an Equipment Room, Shower Room, and Clean Room for the 
Decontamination of workers, materials, and equipment contaminated with Asbestos. 

V. Demolition - The wrecking or taking out of any load supporting structural member of a facility 
together with any related handling operations. 

W. DOSH - Division of Occupational Safety & Health or Cal/OSHA. 

X. DOT – Department of Transportation. 

Y. DTSC – Department of Toxic Substances Control. 
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Z. Encapsulating Material - A liquid material applied to Asbestos Containing Materials which controls 
the possible release of Asbestos fibers from the material either by creating a membrane over the 
surface (bridging agent) or by penetrating into the material and binding its components together 
(penetrating Encapsulating Material). 

AA. Encapsulation - The application of an Encapsulating Material to Asbestos Containing Materials to 
prevent the release of Asbestos fibers into the air. 

BB. Enclosure - The construction or application of an airtight, impermeable, permanent barrier around 
Asbestos Containing Material to control the release of Asbestos fibers into the air. 

 
 

CC. Equipment Room - A room within the worker Decontamination Enclosure System with provisions 
for storage of used clothing and equipment and for controlled transfer of materials and equipment 
into and out of the regulated area. 

DD. Facility Component – Means any part of a facility including equipment. 

EE. FETU - Facilities Environmental Technical Unit. 

FF. Fixed Object - A piece of equipment, furniture, or improvement in the Work area, which cannot be 
removed from the Work area. 

GG. Friable Asbestos - Asbestos Containing Material which, when dry, can be crumbled, pulverized or 
reduced to a powder by hand pressure or as defined by current regulations. 

HH. Glove Bag Technique - A method with limited applications for removing small amounts of 
Asbestos Containing Material from short piping runs, valves, joints, elbows, and other non-planar 
surfaces in a Work area.  The glove bag assembly is a manufactured or fabricated device 
consisting of a glove bag (typically constructed of 6 mil transparent polyethylene or polyvinyl 
chloride plastic), two inward projecting long sleeves gloves, an internal tool pouch, and labeled for 
Asbestos waste.  The glove bag is constructed and installed in such a manner that it surrounds 
the object or material to be removed and contains asbestos fibers released during the process.  
Workers who are permitted to perform the Glove Bag Technique shall be thoroughly trained, 
experienced, and skilled in this method. 

II. Hazardous Waste - Means Friable Asbestos generated and prepared for waste disposal.  Does 
not include non-friable material or materials containing one-percent or less of Asbestos as 
determined by PLM and/or the point counting method. 

JJ. HEPA Filter - Means a filtering system capable of trapping and retaining at least 99.97 percent of 
mono-dispersed particles 0.3 microns in diameter or larger.  For respirators this shall include 
NIOSH rated P-100 cartridges only. 

KK. HEPA Vacuum - A vacuum system furnished with HEPA filtration. 

LL. High Volume Vacuum - A vacuum system with the capacity to collect material through a four inch 
diameter hose a minimum distance of 150 feet.  This system shall be furnished with HEPA Filter 
at the air exhaust port and water applicators within the hopper. 

MM. HVAC – Heating, Ventilation, and Air Conditioning System. 

NN. Location Code - Refers to a unique four digit numeric code assigned by the Owner to each of its 
Project sites. 
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OO. Lockdown Coat – A material applied to surfaces where Asbestos has been completely removed. 
The manufacturer shall determine the concentration of this material. 

PP. Member – A component part of a structure complete in itself. 

QQ. Movable Object - A portable piece of equipment or furniture in the Work area, which can be 
removed from the Work area. 

RR. NESHAP - National Emission Standards for Hazardous Air Pollutants (40 CFR Part 61). 

SS. NIOSH - National Institute for Occupational Safety and Health. 

TT. Outside Air - Air outside of buildings and structures. 

UU. Owner Consultant (OC) - Refers to the firm, company or individual designated by the Owner. 

VV. PCM - Phase Contrast Microscopy as it relates to clearance air, personnel exposure assessment, 
and ambient air monitoring.  This procedure must follow the NIOSH Method 7400, Asbestos 
Fibers by PCM. 

WW. PLM - Polarized Light Microscopy used for bulk sample analysis with dispersion staining for the 
determination and quantifying of Asbestos in Bulk Samples building materials. 

XX. Regulated Area - Designated rooms, spaces or areas of the Project in which asbestos Abatement 
actions are to be performed or which may become contaminated as a result of Abatement 
activities. A contained Work area is a Work area, which has been sealed and furnished with a 
Decontamination Enclosure System.  A non-contained Work area is an isolated or controlled 
access Work area, which has not been sealed or furnished with a Decontamination Enclosure 
System. 

YY. Removal – Means operations where ACM and/or PACM is removed or stripped from structures or 
substrates including Demolition. 

ZZ. Renovation – Means the modifying of any existing structure, facility, or portion thereof. 

AAA. SCAQMD – South Coast Air Quality Management District. 

BBB. Shower Room - A room between the Clean Room and the Equipment Room in the worker 
Decontamination Enclosure System furnished with hot and cold running water controllable at the 
tap, and suitably arranged for complete showering during Decontamination. 

CCC. Small Scale Short Duration – Such work not to exceed amounts greater than those which can be 
contained in a single glove bag or may not exceed amounts which can be contained in a single 
prefabricated mini-enclosure.  Such an enclosure shall conform spatially and geometrically to the 
localized work area, in order to perform its intended containment function, and as completely 
defined in 40CFR, 763, Subpart E, Appendix C. 

DDD. Staging Area - Areas near the Waste Transfer Airlock where containerized Asbestos waste is 
temporarily placed prior to permanent removal from the Work area. 

EEE. Surfactant - A chemical wetting agent added to water. 

FFF. TEM - Transmission Electron Microscopy as defined for Asbestos clearance air monitoring within 
AHERA. This procedure must follow the NIOSH Method 7402, Asbestos Fibers by TEM. 

GGG. TSI - Thermal System Insulation as defined in AHERA. 
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HHH. USEPA or EPA – United States Environmental Protection Agency. 

III. Visible Emissions - Any emissions from a known or suspected Asbestos Containing Material that 
is visually discernible. 

JJJ. Waste Transfer Airlock - A Decontamination system provided for transferring containerized waste 
from inside to outside of the Work area. 

1.03 POLICIES AND PROCEDURES 

A. The Owner has a zero tolerance policy for uncontrolled Asbestos releases during construction or 
Abatement Work. An Asbestos release requiring an emergency response is any uncontrolled 
release of Asbestos Containing Construction Materials.  The Owner shall be immediately notified 
of such uncontrolled releases. 

B. Pre-qualified Asbestos Abatement Subcontractors are not permitted to subcontract any 
Abatement work to a lower tier Subcontractor without the prior written approval of the Owner. 

C. Where ACM is damaged or disturbed, except during Controlled Disturbance or Abatement, Work 
in that room shall cease, the room be vacated immediately, the Owner Consultant notified of the 
disturbance with corrective action provided as required by the Owner Consultant. 

1.04 ROLES AND RESPONSIBILITIES 

A. Roles and Functions: 

1. Coordinate the Work of this section directly with the Owner and/or Owner Consultant. 

2. Work under this section shall be performed in strict accordance with applicable Federal, 
State, and Local regulations, standards, and codes governing asbestos Abatement and 
any other Work performed in conjunction with the Asbestos Abatement Work. 

3. The most recent edition of any relevant regulation, standard, document, or code is in 
effect.  Where conflict among the requirements or with this Specification exists, the most 
stringent requirement shall be provided. 

1.05 SITE SECURITY 

A. The Work area shall be restricted to authorized, trained, and protected personnel. A list of 
authorized personnel shall be established by the Owner Consultant prior to commencement of the 
Work and posted at the entrance of the Regulated Area. 

B. Report to the Owner Consultant any unauthorized entry into the Regulated Area.  Following 
notification, a written report of the incident shall be provided to the Owner Consultant. 

C. A logbook shall be maintained at the entrance of the Regulated Area.  Persons entering the 
Regulated area shall record their name, company affiliation, time in, and time out for each entry 
and exit. 

D. Access to the contained area shall be through the worker Decontamination Enclosure System or 
other room established when worker Decontamination Enclosure System is not required.  Other 
means of access shall be blocked or locked to prevent entry to or exit from the Work area.  The 
only exceptions are the waste pass-out airlock, which shall be sealed except during the Removal 
of containerized Asbestos waste from the Work area, and emergency exits in case of fire or 
accident.  Emergency exits shall be operable from inside the Work area; however they shall be 
sealed with polyethylene sheeting and tape. 
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E. Maintain Regulated Area security during Abatement Work. Regulated Areas and ancillary 
equipment accessible to non-authorized personnel shall be protected from unauthorized access 
by constructing a minimum barrier of 3/8 inch CDX plywood supported by 2 by 4 studs, 16 inches 
on center.  Height shall be as required to safely access Regulated Area. An access door shall be 
provided with hasp and padlock sufficient to prevent unauthorized entry.  A key shall be provided 
to the Owner and Owner Consultant. Required barriers within an occupied building shall be 
furnished with sheathing as required by state and local fire protection regulations. 

F. The protective barrier for a High Volume Vacuum shall be a minimum of eight feet in height.  
Barriers for these systems may be constructed of chain link type fencing instead of the specified 
barriers. Such fencing, if provided, shall be covered with an opaque covering resistant to 
environmental conditions.  This barrier system shall be maintained at times while the enclosed 
equipment is on the Project site. 

G. Unless otherwise specified, remove barriers upon completion of the Work of this section. Repair 
and/or replace to original condition, damage resulting from installation, use, and removal of the 
barriers. 

1.06 EMERGENCY PLANNING  

A. Emergency planning and procedures shall be developed, submitted, reviewed, and agreed to by 
the Owner prior to the commencement of Abatement Work. 

B. Emergency procedures shall be provided in the written languages understood by employees 
working on the Project and shall be prominently posted at the entrance of the Decontamination 
Enclosure System.   Prior to entering the Work area, parties must read and sign these procedures 
to acknowledge receipt and understanding of the Work site layout, location of emergency exits, 
and emergency procedures. 

C. Emergency planning shall consider the effects of fire, explosion, toxic atmospheres, electrical 
hazards, slips, trips and falls, confined spaces, and heat related injury.  Develop and provide 
written procedures and training to employees. 

D. Employees shall be trained in evacuation procedures in the event of workplace emergencies. 

E. In the event of non-life threatening situations requiring medical treatment, injured or otherwise 
incapacitated employees shall decontaminate following normal procedures with assistance from 
fellow workers if necessary, before exiting the Work area. 

F. In the event of life threatening injury or illness requiring immediate medical treatment, worker 
Decontamination shall be given minimum priority. Provide measures to stabilize the injured 
worker, remove them from the Work area and secure proper medical treatment. 

G. Telephone numbers of emergency response personnel shall be prominently posted at the 
entrance of the Decontamination Enclosure System along with the location of the nearest 
telephone.  In addition to the 911 emergency number, post the address and telephone number of 
the nearest emergency medical services provider. 

H. Provide at least one employee on the Project site at times during progress of Abatement work that 
is trained and certified in first aid and cardiopulmonary resuscitation (CPR).  This employee shall 
be identified by name and proof of training shall be provided to the Owner Consultant prior to the 
commencement of the Work of this section. 

I. Provide at least one 4A/60BC dry chemical extinguisher in the Equipment Room and one at each 
corner of contained areas in excess of 1,000 square feet.  Workers shall be trained in the proper 
operation of fire extinguishers. 
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J. Emergency exits shall be provided and clearly marked with arrows or other clearly visible 
markings to permit easy identification from anywhere within the Work area.  Exits shall be secured 
to prevent access from uncontaminated areas while still permitting emergency egress.  Exits shall 
be properly sealed with polyethylene sheeting, which can be cut to permit emergency egress.  
Emergency exits may lead through the worker Decontamination Enclosure, the waste removal 
airlock or other alternative exits as required by fire officials. 

1.07 LICENSING 

A. The Work of this section shall be performed by an entity duly licensed in the State of California in 
accordance with the provisions of Chapter 9 of Division 3 of the Business and Professions Code, 
as amended.  The Abatement work of this section shall be performed by an entity holding a 
license with an “ABS” Asbestos Certification as issued by the Contractors State License Board. 

B. The entity performing the Work of this section, other than Asbestos Related Disturbance involving 
less than 100 square feet shall be registered with the Department of Industrial Relations in 
accordance with the provisions of Section 6501.5 of the California Labor Code. 

1.08 ASBESTOS RELATED REQUIREMENTS 

A. Qualifications: 

1. Comply with the provisions of the California Labor Code, Division 5, Part 1, as it 
pertains to safety in employment and the applicable provisions of Title 8, Chapter 4, 
Subchapters 1 through 21, California Code of Regulations (CCR) as it pertains to 
Occupational Safety and Health, and Subchapter 7, Section 5208 Article 4, and 
Section 1529, Asbestos regulations. 

2. Where Electrical Work is required in a Regulated Area this work shall be performed as 
required in Division 16 and personnel who enter a Contained and Regulated Class I 
and II Asbestos work area are required to possess a current EPA certification as an 
Asbestos worker.  Personnel who enter a Class III Asbestos Related Disturbance 
work area shall require personnel trained in accordance with AHERA Operations and 
Maintenance training requirements. 

B. Abatement Activities: 

1. The Asbestos Abatement work shall be performed by persons who comply with 
applicable Federal, State, and local regulations including AHERA certified training. 

2. Supply labor, materials, services, insurance, permits, and equipment necessary to 
perform the Work in accordance with applicable Federal, State, and Local regulations 
and this Specification. 

3. For Class I asbestos work, collect pre-Abatement air samples. Results shall be 
submitted prior to commencement of the Work of this section. Include location of 
Samples, name of air sampling professional, equipment, and methods utilized for 
sampling and analysis. 

4. Submit weekly job progress reports detailing Abatement activities for Projects with 
schedules that exceed thirty days of Abatement work.  Include review of progress with 
respect to previously established Milestones and schedules, major problems and 
action taken, injury reports, equipment breakdown, and air sampling results. 

5. Within five workdays of transport and/or disposal, submit copies of transport 
manifests, disposal receipts, and weight certificates for Asbestos waste removed from 
the Work area during the Abatement process.  Weight certificates shall indicate in 
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pounds the net weight of waste disposed from the Project site as indicated on the 
manifest. 

6. Submit copies on a daily basis of the Work site entry logbooks. 

7. Submit logs on a weekly basis documenting filter changes on respirators, HEPA 
Vacuums, HEPA Filtered ventilation units, water filtration units, and other approved 
engineering controls. 

8. Submit results of materials testing conducted during Asbestos Abatement work for 
purposes of utilization during such activities.  (i.e., depth test, substitution materials, 
etcetera). 

9. Where Decontamination Enclosure System is required, post at the entrance a list 
containing the names, addresses, and telephone numbers of the entity performing the 
Work of this section, designated Competent Person, the Owner and/or Owner 
Consultant, the testing laboratory and any other personnel who may be required to 
access the Work area or perform services during the Abatement Work. 

10. For employee review, post at the entry of the Work area a copy of the scope of Work, 
special conditions, the current standard Specifications, and the applicable prevailing 
wage. 

C. Asbestos Related Disturbance: 

1. The Asbestos Related Disturbance Work shall be performed by persons who comply 
with applicable Federal, State, and local regulations including AHERA certified 
training. 

2. Within ten days of analysis, submit results of air sampling data collected for Cal/OSHA 
compliance air monitoring during the course of the Asbestos Related Disturbance 
(Class III asbestos work).  If this data is used to discontinue use of employee 
protective equipment then the data shall be provided before discontinuing use of 
protective equipment. 

3. Within five workdays of transport and/or disposal of Asbestos Containing Waste, 
submit copies of transport manifests and/or disposal receipts. 

1.09 SUBMITTALS 

A. Provide in accordance with Division 01 and this section. 

B. Prior to commencement of the Asbestos Abatement work of this section, submit the following 
notices, documentation, Shop Drawings, and Product Data: 

1. For Projects involving Asbestos Containing Materials 100 square feet or more, provide 
a typed written notification in accordance with Rule 1403 of SCAQMD and 40 CFR 
Part 61.146 of Subpart M to the SCAQMD, and to and in accordance with the Division 
of Occupational Safety and Health prior to start of the Work.  For Projects within the 
geographical limits of Los Angeles City, provide an additional copy of the SCAQMD 
notice to the Los Angeles City Fire Department, marked "COURTESY COPY." 

2. Submit to the Owner, satisfactory proof the required permits, site location, and 
arrangements for transport and disposal of Asbestos Containing Waste materials 
have been completed in accordance with California Health and Safety Code, Section 
25143.7.  Obtain and submit a copy of handling procedures and a list of protective 
equipment utilized for Asbestos disposal at the landfill. 
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3. Submit to the Owner satisfactory documentation that employees, including foremen, 
supervisors, and any other company personnel or agents who may be exposed to 
airborne Asbestos fibers or who may be responsible for any aspects of Asbestos 
Abatement work or Asbestos Related Disturbance have received adequate training 
that includes, at a minimum, information as described within this section and as 
required by AHERA. 

4. Prior to commencement of Abatement Work, personnel required to construct and 
enter the Work area or handle containerized Asbestos Containing Materials shall have 
received adequate training, in accordance with the requirements of this Specification 
and by 40 CFR, Part 763, Subpart E (AHERA) and Title 8, Section 1529, of the 
California Code of Regulations applies. 

5. Special Project site training for equipment and procedures unique to this Project site 
shall be provided as required. 

6. Training in emergency response and evacuation procedures shall be provided to 
personnel performing Asbestos Abatement work of this section. 

7. Submit documentation from a physician certifying that employees are medically 
monitored and are physically capable of working while wearing the required 
respiratory protection without suffering adverse health effects as required by California 
D.O.S.H regulations.  Where such documentation is required, the certification shall 
state that the employee or agent is approved to work with Asbestos and wear a 
respiratory protection without restrictions.  Provide information to the examining 
physician about unusual conditions in the workplace environment that may impact on 
the employee's ability to perform Abatement Work activities. 

8. Submit Shop Drawings for layout and construction of Decontamination Enclosure 
Systems and barriers for isolation of the contained Asbestos Abatement work area as 
detailed in this Specification and required by applicable regulations. 

9. When used, submit manufacturer's certification that HEPA Vacuums, air filtration 
units, and other local exhaust ventilation equipment complies with ANSI Z9.2. 

10. Submit Product Data verifying that air filtration devices (i.e., air filtration units and 
vacuums) for use on this project have been registered or certified, as applicable, in 
compliance with the SCAQMD Rules. 

11. If rental equipment is to be furnished in Abatement Work areas or to transport 
Asbestos contaminated waste, written notification concerning the intended use of the 
rental equipment shall be provided to the rental agency with a copy submitted to the 
Owner. 

12. Document NIOSH approvals for respiratory protective devices furnished as required 
by the Work. Include manufacturer certification of HEPA filtration capabilities for 
cartridges and filters. 

13. Submit documentation of respirator fit testing for employees and agents entering the 
Abatement work area or areas where respiratory protection is required.  This fit testing 
shall be performed in accordance with DOSH regulations. 

14. Submit a Sample of forms to be used in documenting required items to be submitted 
and/or reviewed. 

C. Provide other required submittals specified as part of the Work of this section. 
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1.10 PRE-ABATEMENT MEETING 

A. Attend a meeting to be held prior to the commencement of Abatement Work. Attending this 
meeting shall be representatives of the Owner, the Owner Consultant if applicable, and the 
testing/monitoring personnel who shall actually participate in the testing/monitoring program.  
Secure the attendance of the individual who will be the Project site Competent Person for the 
Abatement Work. 

B. Included in the general preconstruction meeting will be a discussion of requirements and 
submittals for Asbestos Related Disturbance, where such applies. 

C. At this meeting provide required submittals except for those to be submitted during progress of 
the Work. In addition, provide detailed information concerning: 

1. Preparation of Work area and Shop Drawings. (Abatement Only). 

2. Personal protective equipment, including respiratory protection and protective clothing. 
(Abatement, and Asbestos Related Disturbance if required). 

3. Employees who will participate in the Project, including delineation of experience, 
training, and assigned responsibilities during the Work. (Abatement and Asbestos 
Related Disturbance). 

4. Decontamination procedures for personnel, Work area, and equipment. (Abatement and 
Asbestos Related Disturbance). 

5. Abatement methods and procedures to be provided. (Abatement Only). 

6. Required air monitoring procedures (pre-Abatement and SCAQMD requirement 
[Abatement Only], and Cal/OSHA mandatory [Abatement and Asbestos Related 
Disturbance]). 

7. Procedures for handling and disposing of waste materials, including disposal facility. 
(Abatement and Asbestos Related Disturbance). 

8. Procedures for final Decontamination and cleanup. (Abatement Only). 

9. A sequence of Work activities and performance schedule. (Abatement Only). 

10. Procedures for dealing with heat stress. (Abatement Only). 

11. Emergency procedures. (Abatement Only). 

1.11 CLOSE OUT DOCUMENTATION 

A. Provide the following close out documentation: 

1. Filter change logs for air filtration units, water filtration units and respirators. (Abatement 
Only). 

2. Foreman's daily job reports. (Abatement Only). 

3. Employee entry/exit logs for containment. (Abatement Only). 

4. Visitor entry/exit logs for containment. (Abatement Only). 

5. Manometer printout reports for applicable containment. (Abatement Only). 
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6. Air sample results for personnel (Abatement and Asbestos Related Disturbance). 

7. Air Samples for Abatement Work areas and air filtration units. (Abatement Only). 

8. Copies of hazardous and non-Hazardous Waste manifests. (Abatement and Asbestos 
Related Disturbance). 

9. Hazardous Waste weight tickets. (Abatement Only). 

10. Signed Daily Personnel Report Forms. (Abatement Only). 

11. Signed code of conduct form from each employee working on a Project. (Abatement 
Only). 

12. Signed asbestos Abatement Project Personnel Logs. (Abatement Only). 

B. Receipt of the last workday attendance log and the daily personal monitoring results shall be 
submitted within two days upon completion of the Abatement Work of this section. 

PART 2 – PRODUCTS 

2.01 Materials and Equipment: 

A. Materials 

1. Products: The following products have been specifically approved for use as 
encapsulants/lock-down or bridging agents for Owner asbestos abatement and asbestos 
related construction projects and lead abatement and lead related construction projects.  
Products not approved by the Owner shall not be used. 

a. Asbestos Removal Encapsulant: Foster 32-60 blue by Foster Products 
Corporation; removal, lock down or penetrating with dilution. 

b. Asbestos Bridging Encapsulant: Foster 32-80 by Foster Products Corporation; 
for pipe covering and boiler lagging. 

c. A-B-C Fiberspray 6410 and 6422SP by Fiberlock Technologies, Inc.; for coring, 
small jobs and gloves bags. 

d. A-B-C Asbestos Binding Compound 6421, 6422 and 6423 by Fiberlock 
Technologies, Inc.; for general use, removal, lock down, penetrating and 
bridging; good for soils. 

e. Fiberset PM 7475 clear by Fiberlock Technologies, Inc.; compatible with flooring. 

f. Fiberset PM 7470 white by Fiberlock Technologies, Inc.; compatible with flooring. 

g. Lag-Kote by Fiberlock Technologies, Inc.; multi-use product including fireproofing 
and thermal system insulation. 

h. Lag-Klothe by Fiberlock Technologies, Inc.;water activated repair cloth for pipes, 
boilers and breaching. 
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2. General: 

a. Deliver materials in the original sealed packages, containers, or bundles bearing 
the name of the manufacturer and brand name. 

b. Store materials subject to damage off the ground, away from wet or damp 
surfaces, and under cover sufficient enough to prevent damage or 
contamination.  Replacement materials shall be stored outside of the Abatement 
Work area until area is cleared for normal occupancy. 

c. Damaged, deteriorating or previously used materials shall not be furnished and 
shall be removed from the Project site and legally disposed of. 

d. A sufficient supply of disposable mops, rags, and sponges for Abatement Work 
area Decontamination shall be provided. 

e. Unless otherwise specified, the Owner will provide water and power for 
construction purposes. Connect to existing system as required. 

3. Asbestos Related: 

a. Plastic, polyethylene sheeting or visqueen shall be a fire retardant type. Provide 
documentation from the manufacturer verifying compliance with this requirement. 

b. Where a contained work area is required for Abatement Work, a minimum of two 
layers of 4-mil polyethylene sheeting shall be installed for walls.  For floors and 
other installations, polyethylene sheeting of at least 6-mil thickness shall be 
furnished in sufficient widths to minimize the frequency of joints. 

c. Method of attaching polyethylene sheeting shall be reviewed prior to installation 
and/or commencement of Abatement Work. Method of attaching polyethylene 
sheeting shall not cause damage to equipment, finish surfaces, or other property. 

d. Polyethylene sheeting furnished for the Decontamination Enclosure System shall 
be opaque white or black in color and shall be a minimum of 6-mil thick. 

e. Disposal bags shall be of 6-mil polyethylene, with the outer bag pre-printed with 
labels as required by SCAQMD and applicable Cal/OSHA and DOT 
requirements at a minimum. 

f. Apply labels as per SCAQMD, Cal/OSHA, and DOT requirements for disposal 
containers. 

g. Provide warning signs as required by CAL/OSHA. 

h. Surfactant (wetting agent) shall be a material that, when tested, demonstrates a 
surface tension of 29 dynes/cm as tested in its properly mixed concentration, 
using ASTM method D1331 - Surface and Interfacial Tension of Solutions of 
Surface Active Agents.  Where Work area temperature may cause freezing of the 
Amended Water solution, the addition of approved antifreeze in a manufacturer 
recommended amount is permitted. 

B. Equipment 

1. General: 
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a. Equipment delivered to the Project site shall be free of Asbestos and/or fibrous 
debris.  No equipment with Asbestos and/or fibrous debris in or on it is permitted 
on Owner properties. 

b. Provide sufficient lighting to illuminate the Work area for safe visual working 
conditions and to clearly examine surfaces. 

c. Provide a sufficient supply of scaffolds, ladders, lifts, and hand tools that meet 
applicable Federal, State, and local regulations. 

d. Provide non-metallic dustpans, squeegees, and shovels for cleanup. 

2. Asbestos Related: 

a. A sufficient quantity of air filtration ventilation units furnished with HEPA filtration 
and operated in accordance with ANSI Z9.2-79 and EPA guidance documents 
shall be furnished to provide one workplace air change every 15 minutes creating 
-0.02 column inches of water pressure differential everywhere within the 
contained area when compared to the pressure outside the area.  For small 
Enclosures and glove bags, a HEPA Filtered vacuum system may be furnished 
to provide the pressure differential.  A log documenting the filter change history 
of each unit is required before use.  Any unit without this log shall have filters 
changed and the unit decontaminated. 

b. Provide a printable manometer for determining and recording the pressure 
differential within the isolated Work area as compared with the ambient 
environment.  A printed record is required for the duration of the Project. The 
manometer shall operate 24 hours per day with a printed differential reading not 
to exceed fifteen minute intervals. 

c. High volume vacuum equipment shall be provided during soil Removal 
operations unless otherwise specified. 

d. Provide sprayers with pumps in a quantity capable of providing Amended Water 
in sufficient quantities to adequately wet materials during Asbestos Abatement 
activities.  Provide spray bottles or adequate equipment necessary to keep 
materials impacted by Asbestos Related Disturbance adequately wet. 

e. Non-skid footwear shall be worn by Abatement workers.  Disposable clothing 
shall be adequately sealed to the footwear to prevent body contamination. 

f. Provide other required safety equipment to workers and authorized visitors. 

g. When roll-off disposal containers are delivered to a Project site, four wheels of 
each container shall be moved and rested upon a sheet of plywood no smaller 
than four-foot by four-foot by ¾ inch minimum. 

2.02 EMPLOYEE PERSONAL PROTECTIVE EQUIPMENT 

A. Respiratory Protection: 

1. Where respirators are required these shall be provided for protection from particulate 
contaminants as required by the National Institute of Occupational Safety and Health. 

2. The respirators provided shall furnish a protection factor as required by CCR Title 8, 
Section 1529 for the fiber concentration in the work area. When powered air purifying 
respirators are provided, a sufficient supply of charged replacement batteries, filters, and 
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a flow test meter shall be provided in the Clean Room area.  Air purifying respirators with 
dual HEPA Filters may be provided during Work area preparation activities. 

3. Provide spectacle kits and eyeglasses for employees who wear glasses and must wear 
full-face respirators. 

B. Fit Testing: 

1. Workers must perform positive and negative air pressure fit tests each time a respirator is 
donned, whenever the respirator design so permits.  Powered air purifying respirators 
shall be tested for adequate flow as specified by the manufacturer. 

2. Workers shall be undergo a qualitative fit test in accordance with procedures detailed in 
the D.O.S.H. requirements for respirators provided to comply with the requirements of 
this Project.  An appropriately administered quantitative fit test may be substituted for the 
qualitative fit test. 

3. Where respirators are required, documentation of adequate respirator fit must be 
provided to the Owner Consultant. 

4. No one wearing a beard shall be permitted to don a respirator and enter the Work area. 

5. Where respirators are required, a minimum of two additional respirators of each type and 
training on their donning and use must be provided at the Work site for authorized visitors 
required to enter the Work area. 

C. Protective Clothing: 

1. Where protective clothing is required, full body disposable protective clothing, including 
head, body, and foot coverings, shall be provided to workers and authorized visitors in 
sizes adequate to accommodate movement without tearing. 

2. Disposable clothing including head, foot, and full body protection shall be provided in 
sufficient quantities and adequate sizes for workers and authorized visitors. 

3. A new suit shall be donned upon each entry to the Abatement Work area or area where 
the permissible exposure level will be exceeded. 

4. Hard hats, protective eye wear, gloves, rubber boots and/or other footwear shall be 
provided as required for workers and authorized visitors.  Safety shoes may be required 
and shall be provided. 

PART 3 - EXECUTION 

3.01 ABATEMENT PROCEDURES AND WORK AREA PREPARATION 

A. Work Area Preparation 

1. For Class I and II asbestos work, shut down and lock out heating, cooling and air 
conditioning system (HVAC) components that are located in, supply, or pass through the 
Work area.  Seal intakes and exhaust vents in the Work area with tape and 6-mil 
polyethylene.  Seal seams in any system components that pass through the Work area. 

2. Provide and post signs at locations and approaches to the Regulated Area. The signs 
shall comply with Cal/OSHA regulations. 



2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 02 82 00 
     San Rafael City Schools   Asbestos Abatement - 15 

3. In conjunction with the Owner, shut down and lock out/tag out electric power to Class I 
and II asbestos work areas.  Provide equipment for temporary power with ground fault 
interrupters and lighting sources.  Temporary power sources and equipment shall comply 
with applicable electrical code requirements and Cal/OSHA requirements for temporary 
electrical systems.  The Owner shall perform electrical connections of electrical cable and 
equipment provided as part of the Work of this section to existing Owner systems.  The 
Owner shall pay for the costs of electric power consumed during performance of the 
Work of this section, unless otherwise noted. 

4. For Class I and II asbestos work, clean and seal off windows, doorways, elevator 
openings, corridor entrances, drains, ducts, grills, grates, diffusers, skylights, and any 
other openings between the Abatement Work area and areas outside of the Abatement 
Work area with 6-mil polyethylene sheeting and tape prior to proceeding with required 
cleaning. 

5. Clean Movable Objects within the Abatement Work area with a HEPA Filtered vacuum 
and wet cleaning methods.  After cleaning, these objects shall be removed from the 
Abatement work area and carefully stored in a location designated by the Owner. 

6. Clean Fixed Objects in the Abatement Work area with a HEPA Filtered vacuums and wet 
cleaning methods.  Careful attention shall be given to machinery behind grills or gratings 
where access may be difficult but contamination is present.  Cleaning of walls, floors, and 
ceilings behind fixed items is required.  After cleaning, enclose Fixed Objects in 6-mil 
polyethylene sheeting and seal securely in place with durable tape. 

7. Clean surfaces in the Abatement Work area with a HEPA Filtered vacuums and wet 
cleaning methods.  Do not utilize any methods, such as dry sweeping or vacuuming, with 
equipment not furnished with HEPA Filters thereby creating airborne dust and 
particulates. Do not disturb Asbestos Containing Materials during this cleaning phase. 

8. For Class I and II asbestos work, floors shall be covered with two layers of 6-mil 
(minimum) polyethylene sheeting. Additional layers of sheeting may be furnished as drop 
cloths for cleanup of bulk materials. 

9. Polyethylene sheeting shall be sized and installed to minimize seams.  If the floor area to 
be covered requires seaming, seams on successive layers of polyethylene sheeting shall 
be staggered a minimum of six feet between each seam to reduce the potential for water 
penetration into the existing flooring. Do not install seams at the junction between a wall 
and floor. 

10. Polyethylene sheeting installed on a floor shall extend at least 12 inches up the sidewalls 
of the Abatement Work area. 

11. Polyethylene sheeting shall be installed so as to prevent slippage between successive 
layers of installed material. 

12. For Class I and II asbestos work, walls shall be covered with two layers of 4-mil minimum 
thickness polyethylene sheeting. 

13. Polyethylene sheeting installed on a wall shall overlap floor sheeting by at least 12 inches 
beyond the wall/floor joint to provide a seal against water damage. 

14. Polyethylene sheeting installed on a wall shall be adequately fastened to prevent it from 
falling away from the walls. Provide additional support/attachment when air filtration 
ventilation systems are provided. 
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15. For Class I and II asbestos work with porous, dropped, or perforated ceilings, those 
ceilings shall be covered with one layer 4-mil minimum thickness polyethylene sheeting. 

16. Polyethylene sheeting installed on ceilings shall be adequately fastened to prevent it from 
falling away from the ceiling. 

17. Provide one layer of 3-mil maximum, polyethylene sheeting (non-fire retardant type) for 
isolation of fire sprinkler devices.  Installed taping shall not impede the normal function of 
the fire sprinkler device. Approved wire sprinkler guards shall be furnished in conjunction 
with isolation. 

18. Where required, install and operate air filtration equipment to provide one air change in 
the Abatement Work area every 15 minutes.  Openings made in the Enclosure System to 
accommodate these units shall be made airtight with durable tape and/or caulking as 
needed.  If more than one unit is installed, they shall be turned on one at a time, checking 
the integrity of barriers after each unit is started.  Insure that adequate power supply is 
available to satisfy the requirements of the air filtration units.  Exhaust from these units 
shall be directed to the outside of the building whenever feasible. They shall not be 
exhausted into occupied areas of the buildings. Exhaust duct shall be extended from the 
Abatement Work area to the outside as required. Careful installation and daily inspections 
shall be performed to verify the exhaust ducts do not discharge into any areas of the 
building. 

19. Once the Enclosure system is constructed and reinforced with air filtration units in 
operation as required, test the Enclosure for leakage utilizing smoke tubes.  Repair, 
replace or reconstruct as required. 

20. Following completion of the construction of polyethylene barriers and Decontamination 
Enclosure System, operate the air filtration units overnight to insure the barriers will 
remain intact and secured to walls and fixtures before beginning actual Abatement Work. 

21. Commencement of the Work of this section shall not occur until: 

a. The entire containment system has been constructed and inspected by Owner 
Consultant in accordance with the required Shop Drawings. 

b. Air filtration units are functioning within the requirements of this section. 

c. Air filtration units are functioning within the requirements of this section. 

d. Pre-Abatement submittals, notifications, postings, and permits have been 
provided and reviewed by the Owner Consultant. 

e. Equipment for Abatement, Decontamination, and disposal are on the Project site. 

f. Worker training, respirator fit testing, and medical surveillance has been provided 
and reviewed by the Owner Consultant. 

g. A Notice to Proceed is transmitted by the Owner. 

3.02 ASBESTOS RELATED DISTURBANCE WORK PRACTICES (Small-Scale, Short Duration – 
SSSD) 

A. For Class III work, shut off air handling equipment to rooms work will occur in. 

B. Provide and post signs at the entrance to the work area affected.  The signs shall comply with 
Cal/OSHA regulations. 



2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 02 82 00 
     San Rafael City Schools   Asbestos Abatement - 17 

C. For Class III work clean the area immediately under the location to be disturbed. 

D. For Class III work move any moveable furniture or objects from immediately beneath the area to 
be disturbed. 

E. Provide an enclosure around the area of disturbance.  This may include, but is not limited to: 

1. Mini-enclosure where not more than two persons may occupy for the purpose cutting 
holes up to three square feet in walls or ceilings. 

2. For drilling, coring, sawing or similar disturbance, an enclosure shall be placed over the 
area of disturbance of sufficient size to cover that area and contain the tools used.  This 
can include drilling with a shroud, through a wet sponge, through a plastic enclosure, or 
similar designs which will ensure control of Asbestos fibers and other dust.  Drilling or 
coring with the use of a vacuum collection device shall be equipped with a HEPA filtered 
vacuum. 

F. Class III work performed without a HEPA vacuum collection device shall have surfaces of 
disturbance adequately wet to control fiber release. 

G. Clean by wet method the surfaces disturbed, the enclosure device and/or materials used, and any 
tools used during the disturbance operation. 

H. Clean up by wet method and/or HEPA vacuum any debris that may have escaped outside the 
enclosure required by this section. 

3.03 DECONTAMINATION ENCLOSURE SYSTEM FOR ABATEMENT WORK 

A. Decontamination Enclosure Systems shall be provided at locations where workers will enter or 
exit the Abatement Work area of Class I and II asbestos work prior to any other set up.  Only one 
system at a single location for each Regulated Area is required.  At least one individual shall be 
stationed at the entrance of each system at times Abatement Work is in progress. 

B. These systems may consist of existing rooms outside of the Abatement Work area, if the layout 
permits, and that can be enclosed in polyethylene sheeting, and are accessible from the 
Abatement Work area.  If this intended layout is not feasible, given existing site conditions, 
Enclosure systems may be constructed out of metal, wood, or plastic support as required. 

C. Decontamination Enclosure Systems constructed at the Project site shall be furnished with 6-mil 
opaque white or black polyethylene sheeting or other approved materials for privacy.  Detailed 
descriptions of portable, prefabricated units, if furnished, shall be submitted for review.  Shop 
Drawings must include floor plan with dimensions, materials, size, thickness, plumbing, and 
electrical utilities. 

D. Decontamination Enclosure System shall consist of at least a Clean Room, a Shower Room, and 
an equipment room, each separated from the other, from the Abatement Work area and from the 
non-Work area by "Z-flaps" at a minimum.  The system shall be furnished with, at a minimum, two 
layers of 6-mil polyethylene sheeting on the floors, walls, and ceiling. 

E. Clean room shall be of adequate size to accommodate the Abatement crew.  Clean work clothes, 
clean disposable clothing, replacement filters for respirators, disposable towels, and other 
necessary items shall be provided for in adequate supply adjacent to the Clean Room.  A location 
for posting notices shall also be provided adjacent to this area.  When required, a lockable door 
shall be furnished to control access into the Clean Room from outside the Abatement Work area.  
Comfort lighting, heat, and electricity shall be provided as required.    The Clean Room shall not 
be used for storage of tools, equipment, materials, or as office space. 
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F. Shower room shall contain one or more showers as required to adequately accommodate 
workers.  Each showerhead shall be supplied with hot and cold water adjustable at the tap. The 
shower Enclosure shall be constructed to ensure against any kind of leakage. Provide an 
adequate supply of soap, shampoo, and disposable towels, available at times.  Shower water 
shall be drained, collected, and progressively filtered through a system achieving a maximum 
particle size of 1.0 microns. 

G. The Equipment Room shall be used for storage of equipment and tools at the end of a shift.  
These shall have been cleaned using a HEPA Filtered vacuum and wet cleaning methods.  A 
container lined with a labeled 6-mil polyethylene bag for collection of disposable clothing shall be 
located in this room.  Reusable footwear shall be stored in this area after being cleaned. 

3.04 WASTE CONTAINER REMOVAL AIRLOCK AND EMERGENCY EXITS 

A. The waste container pass-out airlock shall be constructed away from the Decontamination 
Enclosure System.  This airlock shall be in a location that provides direct access from Abatement 
Work area to the outside of the building if possible. 

B. This system shall consist of an airlock, container Staging Area, and another airlock providing 
access to outside Abatement Work area. 

C. The waste container airlock shall be constructed in similar fashion with similar materials as the 
Decontamination Enclosure System. 

D. This airlock system shall not be used to enter or exit the Abatement Work area. 

3.05 ALTERNATIVE PROCEDURES 

A. Soil Removal 

1. Required Asbestos Abatement shall be performed prior to soil Removal. 

2. If soil Removal is specified, debris within or upon the soil shall be considered part of the 
soil and shall be removed as a contaminated waste.  Debris includes, but is not limited to, 
fabric, paper, and other fibrous or porous materials. 

3. It is not the intention of this section to require the Removal of large rocks, abandoned 
non-Asbestos-containing pipe, lumber, and similar debris. If these conditions are 
encountered, clean and encapsulate these materials instead of removing them as a 
contaminated waste, provided Asbestos contamination is not ingrained within and/or 
affixed to them.  Any such materials remaining shall be stacked to one side to allow for 
access to the soil below for removal purposes. 

4. Unless otherwise specified, soil shall be removed with a High Volume Vacuum system. 
Soil shall be removed to the hard pan unless otherwise specified or required. 

5. After soil Removal has been completed, the Owner Consultant shall inspect the Work.  
Approval of the Removal Work is required prior to lock down and Encapsulation. 

6. Soil requires Encapsulation following Asbestos Removal, including but not limited to, High 
Volume Vacuum removal. Apply a continuous even coat of encapsulating material at the 
rate of no more than fifty square feet per gallon. Other structural surfaces shall receive an 
evenly applied coat of lock down material. 

B. Other: 
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1. High Volume Vacuum systems shall be provided with an Enclosure constructed at the 
waste discharge port. This Enclosure shall be of sufficient size to accommodate the 
workers and disposal containers necessary for the Project.  The Enclosure shall be 
constructed of one layer, 6-mil minimum, of polyethylene sheeting.  An air filtration unit 
shall be furnished during operation of the High Volume Vacuum. 

2. Where pipe insulation is to be removed in a crawl space and/or attic space a single layer 
of 6-mil polyethylene sheeting with a minimum width of four feet shall be placed centered 
under the Removal surfaces. 

3. If specified procedures cannot be furnished, a written request shall be provided to the 
Owner outlining details of the problem encountered and recommended alternative 
solutions. 

4. Alternative procedures shall provide equivalent or greater protection than the specified 
and/or required procedures. 

5. Any alternative procedure requires the written approval of the Owner prior to 
implementation. 

3.06 WORKPLACE ENTRY AND EXIT PROCEDURES 

A. Before entering the Regulated Area personnel shall read and be familiar with posted regulations, 
personal protection requirements, and emergency procedures.  A signature sheet shall be posted 
for signatory acknowledgement these have been reviewed and understood by personnel prior to 
entry. 

B. Workers and other authorized personnel shall enter the Abatement Work area through the 
Decontamination Enclosure System or other room required when Decontamination Enclosure 
System is not required. 

C. Personnel who enter or exit the Regulated Area shall sign the entry and exit log located adjacent 
to the Clean Room. 

D. Personnel shall proceed first to the Clean Room, don respirator, and washable and/or disposable 
clothing. 

E. General construction area equipment including, but not limited to, hard hats, eye protection, and 
gloves shall also be provided as required.  Clean respirator and cartridges, and protective clothing 
shall be provided and utilized by each person for each separate entry into the Regulated Area. 

F. Before leaving the Regulated Area for Class I and II asbestos work personnel shall remove gross 
contamination from the outside of respirators and protective clothing by vacuuming and/or wet 
wiping methods.  Each person shall clean protective footwear just prior to entering the Equipment 
Room. 

1. Personnel shall proceed to Equipment Room where they remove protective equipment 
except respirators.  Deposit disposable clothing into appropriately labeled containers. 

2. Still wearing respirator, personnel shall proceed to the shower area, clean the outside of 
the respirators and the exposed face area under running water prior to removal of 
respirator then shower and shampoo to remove residual Asbestos contamination.  
Various types of respirators will require slight modification of these procedures.  A 
powered air purifying respirator face piece will have to be disconnected from the 
filter/power pack assembly when such is not waterproof, upon entering the shower.  A 
dual cartridge respirator may be worn into the shower and cartridges shall be replaced for 
each new entry into the Work area. 
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3. After showering and drying off, proceed to the Clean Room and don clean clothing. 

G. At no time shall any personnel exit an Abatement Work area into a space occupied by staff or 
students without being completely dressed.  Any violation of this requirement will result in the 
permanent removal of the person from the Project site. 

3.07 REMOVAL PROCEDURES 

A. Brushes furnished for removing loose Asbestos Containing Material during detail cleaning of 
substrate shall be furnished with nylon or fiber bristles.  Metal or wire brushes are not permitted.  
Brushes used during this process shall be disposed as contaminated waste when use of the 
brush for this work is completed. 

B. A sufficient supply of HEPA Filtered vacuum systems shall be provided during cleanup of 
Abatement Work.  Brush attachments are not permitted for use with vacuum systems. 

C. Barriers constructed to isolate the Regulated Area from other areas shall be inspected at least 
three times per shift; prior to the start of Abatement activities; half way into the shift; and following 
the completion of the Abatement activities at the end of the shift.  Inspect and document 
observations in the daily Project log. 

D. Damage and defects in the Enclosure system shall be repaired immediately upon discovery. 

E. At any time during Abatement Work, following barrier installation, if visible debris is observed 
outside of the Regulated Area or damage occurs to the barriers, stop Work immediately. Repairs 
shall be performed to the barriers and debris/residue shall be cleaned up with appropriate HEPA 
Vacuuming and wet wiping methods. These incidents shall be recorded in the daily Project log. 

F. If air samples collected outside of the Work area during Abatement Work indicate airborne fiber 
concentrations greater than 0.01 f/cc or the pre-measured background levels (whichever is lower) 
Work shall stop immediately. An inspection and repair of barriers shall be performed as required. 
Surface cleaning with HEPA Vacuums and wet wiping methods of areas outside of the Work area 
may be required by the Owner. Findings, observations, and corrective actions shall be 
documented in the daily Project log. 

3.08 ENCAPSULATION AND BRIDGING AGENTS 

A. Clean and isolate the Work area in accordance with "Work Area Preparation" of this Section. 

B. Repair damaged and missing areas of existing materials with non-Asbestos containing 
substitutes.  Material shall adhere adequately to existing surfaces and provide an adequate base 
for application of Encapsulating Material.  Filler material shall be installed in accordance with 
manufacturers recommended specifications. 

C. Remove loose or hanging Asbestos Containing Materials in accordance with the requirements of 
"Removal Procedures" in this Section. 

D. Lockdown and Encapsulating Material, and bridging agents shall be reviewed by the Owner 
Consultant prior to the commencement of the Work of this section. 

E. Encapsulating Material shall be sprayed applied with airless spray equipment.  Nozzle pressure 
shall be adjustable within a range of 400 to 1500 PSI. 

F. Lock down coat shall be spray applied with low pressure providing a continuous even coat. 

G. Bridging agents shall be a palm or brush grade. 
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H. Colorless lock down materials, Encapsulating Material, and bridging agents shall be furnished 
with a compatible color additive.   A different color shall be furnished for each separate coat of 
applied material. 

I. Install penetrating type Encapsulating Material to penetrate existing sprayed applied Asbestos 
Containing Materials to a depth as required. 

J. During installation of the penetrating type Encapsulating Material; remove selected random core 
samples of the Asbestos Containing Materials in the presence of the Owner Consultant to verify 
depth of penetration. 

K. Lock down coating and Encapsulating Material for installation on hot water, steam, or any other 
high temperature equipment shall be manufactured and recommended for installation on high 
temperature systems. 

3.09 CLEAN UP PROCEDURES 

A. Asbestos Clean Up Procedures: 

1. Unless decontaminated daily, reusable footwear and kneepads shall be stored in the 
Equipment Room when not in the Work area. Upon completion of Abatement Work, these 
shall be disposed of as Asbestos contaminated waste or may be decontaminated at the 
completion of Abatement Work. 

2. Remove and containerize visible accumulations of Asbestos Containing Material and 
Asbestos contaminated debris with rubber dustpans and rubber squeegees.  Do not use 
metal shovels to pick up or move accumulated waste.  Special care shall be taken to 
minimize damage to flooring materials. 

3. Remove containerized waste from the Abatement Work area and the waste container 
airlock. 

4. Wet wipe surfaces in the Regulated Area with clean rags, mops, and sponges as 
appropriate. 

5. After cleaning remove the top layer of polyethylene sheeting from walls and floors. 

6. Clean the second layer of polyethylene sheeting by wet wipe and HEPA Vacuuming.  
Windows, doors, HVAC system vents, and other critical seals shall remain sealed until 
the Abatement Work area passes final clearance.  The air filtration units shall remain in 
continuous operation and the Decontamination Enclosure System shall remain in place 
and be utilized. 

7. Decontaminate tools and equipment and remove at the appropriate time in the cleaning 
process. 

8. Provide notification to the Owner at least one day in advance when Abatement Work will 
be completed and ready for final visual inspection. If, upon inspection, Abatement Work is 
not completed or the area does not pass final visual inspection, finish or correct the 
Abatement Work as required before notifying the Owner. Subsequent inspections shall 
commence not later than one day following notice. 

9. The Owner Consultant shall inspect the Work area for visible residue.  If residue is 
observed, it shall be deemed to contain Asbestos and the cleaning process shall be 
repeated. The lock down coat shall be applied only after inspection by the Owner 
Consultant and during non-school hours. 
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10. The second layer of isolation shall only be removed after the Owner Consultant inspects 
the lock down coat or installed Encapsulation, but in no case prior to overnight drying of 
lock down coat or Encapsulation. 

11. Following completion of air clearance monitoring the remaining barriers shall be removed 
and properly disposed of. A final visual inspection by the Owner Consultant shall be 
performed to verify that no contamination remains in the Abatement Work area. 
Unsatisfactory conditions may require additional cleaning and air monitoring. 

3.10 WASTE HANDLING AND TRANSPORTATION 

A. Asbestos Waste Handling 

1. As the Work progresses, to prevent exceeding available storage capacity on the Project 
site, sealed and labeled containers of Asbestos Containing Waste shall be removed and 
transported to the prearranged disposal location. 

2. Waste disposal shall occur at an authorized site in accordance with regulatory 
requirements of NESHAP and applicable State and Local regulations. 

3. Once the drums, bags, and/or wrapped components have been removed from the Work 
area, they shall be loaded into an enclosed truck for transportation. 

4. Waste shall not be transported from the work are to the storage container or waste 
hauler’s vehicle while students or staff are present in the path of travel.  Where a path of 
travel cannot be cordoned off the movement of waste must be completed prior to or after 
the presence on site of students and staff. 

5. Personnel loading Asbestos waste shall be protected with disposable clothing and at a 
minimum half-face, air purifying, dual cartridge respirators furnished with HEPA Filters. 

3.11 TRANSPORTATION OF NON HAZARDOUS WASTE 

A. Waste shall be containerized, labeled, and transported in accordance with federal, state, and local 
regulations. 

B. Waste shall be transported under cover a non-Hazardous Waste manifest. 

C. Containers shall be enclosed during transportation. 

3.12 TRANSPORTATION OF HAZARDOUS WASTE 

A. Dump receipts; trip tickets, transportation manifests, weight certificates or other documentation of 
disposal shall be delivered to the Owner Consultant within 48 hours of disposal.  As the material 
and responsibility for the material changes hands, the generator or designee, the transporter(s), 
and the Disposal Site Operator shall sign the Uniform Hazardous Waste Manifest.  If a separate 
waste hauler is employed, the name, address, U.S.E.P.A. ID number, and signature of the 
transporter shall also be affixed onto the manifest. 

B. The enclosed cargo area of trucks or containers shall be free of debris and lined with 6 mil 
polyethylene sheeting to prevent contamination from leaking or spilled containers. Floor sheeting 
shall be installed first and extend up the sidewalls.  Wall sheeting shall be overlapped and taped 
into place. 

C. Drums shall be placed on level surfaces in the cargo area and packed tightly together to prevent 
shifting and tipping. Large structural components shall be secured to prevent shifting, with bags 
placed on top. 
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D. Access openings on large metal containers, which are used for storing or transporting Asbestos 
waste, shall have doors and tops that can be closed and locked.  Materials not properly bagged 
shall not be placed in these containers nor shall these containers be used for non-Asbestos waste 
or nonhazardous asbestos waste.  Bags shall be placed, not thrown, into these containers to 
avoid damage. 

3.13 MONITORING 

A. Abatement Project Management and Inspection: 

1. Owner has the right to perform air and performance monitoring at any time. 

2. The Owner has unlimited access to the regulated and surrounding areas at times during 
progress of the Work, including, but not limited to, use of ladders, scaffolds, and other 
equipment required to gain access to the Work surfaces. 

B. Work Area Monitoring: 

1. Visual inspections and air testing may be performed at any time during the progress of 
the Abatement Work. Provide corrective measures as required to maintain the Work area 
in compliance with this Specification and regulatory requirements. 

C. Contractor’s Employee – Personal Air Monitoring: 

1. Provide air monitoring as required California Code of Regulations, Title 8, Section 1529. 
Results shall be provided to the Owner Consultant within ten working days of sampling.  
Negative Exposure Assessments utilizing prior project monitoring require submittal of 
applicable data for approval before work proceeds. 

D. Clearance Air Monitoring: 

1. Following the completion of Abatement Work and clean up operations, lock down coat 
application, and visual inspection by the Owner, clearance air monitoring shall be 
performed by the Owner Consultant. 

2. The Owner Consultant shall arrange for sampling of the air in the Abatement Work area 
for airborne fiber concentrations. Unauthorized interference or tampering with air 
sampling equipment may result in termination of the Contract and/or removal of the 
Abatement Contractor from the List of Prequalified Abatement Contractors. 

3. If air-sampling results are within the limits of 40 CFR, Part 763, Subpart E (AHERA), the 
Abatement Work area shall be released for occupancy. 

4. Areas failing clearance monitoring shall be cleaned as required in article 3.09, CLEAN UP 
PROCEDURES, and tested until satisfactory levels are provided in accordance with this 
Specification where required. 

3.14 RE-ESTABLISHMENT OF THE WORK AREA AND SYSTEMS 

A. Reestablishment of the Work area shall only occur following the completion of final inspection and 
clearance air monitoring. 

B. Critical barriers shall be removed at this time. 

C. Accompanied by the Owner Consultant, visually inspect the Abatement Work area for any 
remaining visible residue.  Evidence of contamination will require additional cleaning 
requirements. 
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D. Install and secure Moveable Objects. 

E. Relocate Moveable Objects that were removed to temporary locations back to their original 
positions. 

F. Reestablish HVAC, mechanical, and electrical systems to the condition prior to commencement of 
the Work of this section. 

G. Repair areas of damage deemed to be a result of the Abatement Work. 

H. Restore the Work area and auxiliary areas utilized during the Abatement to conditions equal to or 
better than original. Any damage caused during the performance of Abatement Work, including, 
but not limited to, damage caused by tape, adhesive, staples, nails, water, Encapsulating 
Material, or any other material shall be repaired as required. 

I. Prior to occupancy of a space following clearance monitoring, HVAC systems filters associated 
with the Work area shall be removed and disposed of as Asbestos waste.  Decontaminate filter 
assembly and surrounding area with HEPA Vacuums and wet cleaning methods. 

 
 

END OF SECTION 
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SECTION 02 83 00 

LEAD ABATEMENT 

 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Abatement, Lead Related Construction Work or painting of lead-containing 

materials and/or Lead Based Paint. 

2. Transportation and disposal of lead-containing materials and/or Lead Based 

Paint. 

B. Related Requirements: 

1. Existing Hazardous Materials Information 

2. Division 01 - General Requirements. 

3. Cal/OSHA Title 8, California Code of Regulations (CCR). 

4. California Air Resources Board Ambient Air Quality Standard, Title 24 CCR. 

5. California Department of Public Health, Title 17, CCR. 

6. Cal/EPA, Title 22 CCR. 

7. California Labor Code, Division 5, Part 1, as it pertains to safety in employment 

and with the applicable provisions of the Title 8, CCR as it pertains to 

Occupational Safety and Health in the work place. 

8. Environmental Protection Agency, 40CFR, Part 745. 

9. UD – Title X, Residential Lead-Based Paint Hazard Reduction Act of 1992. 

1.02 DEFINITIONS AND ACRONYMS 

A. AAS - Atomic Absorption Spectrophotometry used for lead paint chip and dust wipe 

sample analysis. 

B. Abatement – Any set of measures designed to reduce or eliminate lead hazards or 

Lead Based Paint for public and residential buildings, but does not include containment 

or cleaning. 

C. Action Level – Means the Action Level as defined in Title 8, California Code of 

Regulations, Section 1532.1. 
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D. ANSI – American National Standards Institute. 

E. ASTM – American Society for Testing and Materials. 

F. Building ID number or code (Maximo) – A six digit alphanumeric identification code 

assigned to each building on an Owner site, also referred to as the insurance code, ID 

number or similar terms. 

G. Certificate – Means the document issued by CDPH to an individual meeting the 

certification requirements as described in CCR Title 17, Sections 35083, 35085, 35087, 

35089, or 35091. 

H. Clean Room – An uncontaminated area or room which is a part of the worker 

Decontamination Enclosure System with provisions for storage of worker's street 

clothes and clean protective equipment. 

I. Clearance Inspection – Means visual examination and, as applicable, collection of 

environmental samples upon completion of the Work of this section.  

J. Component – Means a structural element or fixture, including but not limited to, walls, 

floors, ceilings, doors, window molding, trim, trestles, tanks, stairs, railings, cabinets, 

gutters, or downspouts. 

K. Curtained doorway – A device to allow ingress and egress from one room to another 

while permitting minimal air movement between the rooms, typically constructed by 

placing two overlapping sheets of plastic over an exiting or temporarily framed doorway, 

securing each along the top of the doorway, securing the vertical edge of one sheet 

along one vertical side of the doorway and securing the vertical edge of the other sheet 

along the opposite vertical side of the doorway. Other effective designs may be 

submitted for review.  

L. Decontamination – The process of eliminating lead contamination from building 

surfaces, and property by cloths, mops, or other utensils dampened with water and 

disposed of as lead contaminated waste. 

M. Decontamination Enclosure System – A minimum a two-stage Decontamination unit 

consisting of a compartment for Decontamination, and a Clean Room.  Unless 

otherwise specified, it shall be adjacent to the Abatement area. 

N. Demolition – The wrecking or taking out of any load supporting structural member of a 

facility together with any related handling operations.   

O. Deteriorated Lead Based Paint – Means Lead Based Paint or a surface coating that is 

cracking, chalking, flaking, chipping, peeling, non-intact, failed, or otherwise separating 

from the substrate to which it is applied to.  

P. CDPH– California Department of Public Health. 

Q. CDPH-Approved Course – Means any lead construction course that satisfies the 

requirements specified in CCR Title 17, Sections 35056, 35061, 35066, or 35067 as 

determined by CDPH pursuant to Sections 35076 and 35078. 
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R. DOSH – California Division of Occupational Safety & Health or Cal/OSHA. 

S. DOT – Department of Transportation. 

T. DTSC – California Department of Toxic Substances Control. 

U. Encapsulating Material – Are coatings or rigid materials adhesively applied to Lead 

Based Painted surfaces in the Encapsulation process.  

V. Encapsulation – The application of an Encapsulating Material to Lead Based Paint to 

provide a barrier between the Lead Based Paint and the environment.   

W. Enclosure – A rigid durable barrier mechanically attached to building Component, with 

edges and seams sealed with caulk or other sealant. 

X. EPA; Renovation, Repair and Painting (RRP) – Means a lead-related construction 

course that satisfies the requirements specified in 40 CFR, Part 745, Section 745.90. 

Y. FETU – Facilities Environmental Technical Unit. 

Z. Firm – Means a company, partnership, corporation, sole proprietorship or individual 

doing business, association, or other business entity; a Federal, State, Tribal, or local 

government agency; or a nonprofit organization and satisfies the requirements specified 

in 40 CFR, Part 745, Section 745.89. 

AA. Fixed Object – A piece of equipment, furniture, or improvement in the Work Area, which 

cannot be removed from the Work Area. 

BB. Hazardous Waste – Means any waste stream determined by an Owner approved 

laboratory to exceed the regulatory thresholds for lead hazardous waste. 

CC. HEPA Filter – Means a filtering system capable of trapping and retaining at least 99.97 

percent of mono-dispersed particles 0.3 micrometers in diameter or larger. 

DD. HEPA Vacuum – A vacuum system furnished with HEPA filtration. 

EE. HUD – United States Department of Housing and Urban Development 

FF. HVAC – Heating, Ventilation, and Air Conditioning system. 

GG. ICP-AES – Means Inductively Coupled Plasma-Atomic Emission Spectroscopy used for 

heavy metal analysis, including lead. 

HH. Lead Based Paint – Means paint or other surface coatings that contain an amount of 

lead equal to or greater than 0.7 milligrams per square centimeter (0.7 mg/cm2) or equal 

to or greater than 0.5 percent by weight. 

II. Lead Containing Paint – Means paint or other surface coatings that contain lead in an 

amount equal to or greater than 0.06 percent lead dry weight (600 ppm) but does not 

meet the definition of Lead Based Paint.  In the absence of paint chip or surface coating 

bulk sample results, any surface coating shall be assumed to be above 0.06 percent 

lead dry weight (600 ppm) until surface coating samples are collected and analyzed that 
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indicate otherwise.  Lead concentration shall be determined by a method that has an 

accuracy of not less than plus or minus 25 percent at 0.06 percent lead dry weight, to a 

confidence level of 95 percent. 

JJ. Lead Contaminated Dust – Means dust that contains an amount of lead equal to, or 

greater than, forty micrograms per square foot (40 µg/ft2) for interior floor surfaces; two 

hundred and fifty micrograms per square foot (250 µg/ft2) for interior horizontal window 

surfaces; and eight hundred micrograms per square foot (800 µg/ft2) for exterior floor 

and exterior horizontal window surfaces. 

KK. Lead Contaminated Soil – Means bare soil that contains an amount of lead equal to, or 

greater than, four hundred parts per million (400ppm). 

LL. Lead Hazard – Means deteriorated Lead Based Paint, Lead Contaminated Dust, Lead 

Contaminated Soil, the disturbance of Lead Based Paint or Presumed Lead Based 

Paint without containment, or any other operation that may result in persistent and 

quantifiable lead exposure.   

MM. Lead Inspection – Means a surface by surface investigation to determine the presence 

of Lead Based Paint as described in Chapter 7: Lead Based Paint Inspection, “ 

Guidelines for the Evaluation and Control of Lead Based Paint Hazards in Housing,” 

U.S. Department of Housing and Urban Development, 1997 Revision. 

NN. Lead Related Construction Work – Means any construction, alteration, painting, 

Demolition, salvage, Renovation, repair, or maintenance of any residential or public 

building, including preparation and cleanup that, by using or disturbing lead-containing 

material or soil, may result in significant exposure of adults or children to lead. 

OO. Lead Safe Schools Program – Means the training program for lead safe working 

practices as developed by the Labor Occupational Health Program at U.C. Berkley.  

PP. Location Code (Maximo) – Refers to a unique four digit numeric code assigned by the 

Owner to each of its Project sites. 

QQ. Member – A Component part of a structure complete in itself. 

RR. Movable Object – A piece of portable equipment or furniture in the Work Area, which 

can be removed from the Work Area. 

SS. NESHAP – The National Emission Standards for Hazardous Air Pollutants (40 CFR 

Part 50.12). 

TT. NIOSH – The National Institute for Occupational Safety and Health. 

UU. Owner Consultant (OC) – Refers to the firm, company or individual designated by the 

Owner. 

VV. Painting Contract – For purposes of this section, a painting contract is a Contract with 

the Owner to perform painting on existing facilities where Lead Based Paint, Lead 

Containing Paint, Presumed Lead Based or Presumed Lead Containing Paint will be 

disturbed or abated. 
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WW. P.E.L.  – Means permissible exposure limits as defined in Title 8, California Code of 

Regulations, Section 1532.1. 

XX. Plasticize – To cover floors, walls, and equipment with plastic sheeting as specified 

herein. 

YY. Portable Mechanical Ventilation System – A portable exhaust system furnished with 

HEPA filtration and capable of providing a constant air flow into regulated Work Area 

from adjacent areas and exhausted outside the regulated area. 

ZZ. Presumed Lead Based Paint – Means paint or surface coating affixed to a Component 

in or on a structure, excluding paint or surface coating affixed to a Component in or on a 

residential dwelling constructed on or after January 1, 1979, or a school constructed on 

or after January 1, 1993. 

AAA. Removal – Means operations where Lead Based Paint is removed or stripped from 

structures or substrates including Demolition.  

BBB. Renovation – Means the modifying of any existing structure, facility, or portion thereof. 

CCC. Replacement – Means Removal of an entire building Component coated with Lead 

Based Paint and replacing it with a lead free Component. 

DDD. SCAQMD – South Coast Air Quality Management District. 

EEE. STLC – Means Soluble Threshold Limit Concentration used in the State of California in 

conjunction with TTLC to determine lead hazardous waste limits. If the STLC result is 

equal to or exceeds 5 mg/L the waste is deemed to be hazardous. 

FFF. Surfactant - A chemical wetting agent added to water. 

GGG. TCLP – Means Toxicity Characteristic Leaching Procedure used to determine the 

federal Resources Conservation Recovery Act (RCRA) lead hazardous waste limits. If 

the results equal or exceed 5 mg/L the waste is deemed to be hazardous. 

HHH. TTLC – Means Total Threshold Limit Concentration used in the State of California in 

conjunction with STLC to determine lead hazardous waste limits. If the results are equal 

to or exceeds 1000 mg/kg, the waste is deemed to be hazardous. 

III. Visible Emissions – Any emissions from a known or suspected lead-containing material 

that is visually discernible. 

JJJ. Wet Cleaning – The process of eliminating lead contamination from building surfaces 

and/or objects by cloths, mops, or other utensils dampened with amended water and 

afterwards being disposed of as hazardous waste. 

KKK. Work Area – Means an area where known or Presumed Lead Based Paint is disturbed 

or Abatement is conducted. 

LLL. X-Ray Fluorescense (XRF) Analyzer – Means a direct reading instrument that 

determines the lead content of the surface coatings in milligrams per square centimeter 

(mg/cm2) using the principle of x-ray fluorescence. 
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1.03 POLICIES AND PROCEDURES 

A. The Owner has a zero-tolerance policy for uncontrolled lead releases during Lead 

Related Construction Work, Lead Containing Paint disturbance, or Abatement activities. 

 A lead release requiring an emergency response is any disturbance resulting in the 

uncontrolled release of lead containing materials. Upon observation of any visual 

emissions, immediately stop the Work, vacate the Work Area, and provide written 

notification to the Owner Consultant. 

B. Pre-qualified Abatement Subcontractors are not permitted to subcontract any 

Abatement Work to a lower tier Subcontractor without the prior written approval of the 

Owner. 

C. Do not furnish a reduced pressurization and filtration system in violation of, or in 

infringement upon, any patent. 

D. Owner Consultant shall provide oversight for Projects that have the potential to disturb 

lead containing or Lead Based Paint. Prior to the commencement of such Work, provide 

written notification to the Owner Consultant. 

E. The following paragraph regarding impacts to coated surfaces shall be part of the 

contract: 

1. “Renovation, repair or painting work performed on buildings constructed prior to 

1978 require special handling and environmental monitoring when coated 

surfaces including, but not limited to, painted, varnished, and glazed surfaces 

are impacted.  Coated surfaces applied prior to 1978 are assumed to be lead-

based.  All work shall be performed in compliance with Specification, Section 

02 8333, “Lead Abatement and Lead Related Construction Work.”  XRF testing 

methodology is not acceptable in determining negative for lead content for 

Cal/OSHA compliance purposes, except for notification requirements.  XRF 

may be used in determining lead-based paint for compliance with the 

U.S.E.P.A. Renovator, Repair, and Painting Rule.  Disturbance of coated 

surfaces by contractors will be monitored by qualified District staff or 

Environmental Consultant sufficient to ensure that proper training and work 

procedures, cleanup, and waste handling are employed.” 

1.04  COORDINATION 

A. Coordinate the Work of this section directly with the Owner and/or Owner Consultant.  

1.05 SITE SECURITY 

A. The Work Area is restricted to authorized, trained, and protected personnel. A list of 

authorized personnel shall be established and posted at the entrance of the Work Area 

by the Owner Consultant prior to commencement of the Work. 

B. Report to the Owner Consultant any unauthorized entry into the Work Area. Following 

notification, a written report of the incident shall be provided to the Owner Consultant. 
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C. A logbook shall be maintained at the entrance of the Work Area.  Persons entering the 

Work Area shall record name, company affiliation, time in, and time out for each entry 

and exit. 

D. Access to the Abatement Work Area shall be through the Decontamination Enclosure 

System only.  Other means of access shall be blocked or locked so as to prevent entry 

to or exit from the Work Area.  Emergency exits shall be operable from inside the Work 

Area. 

E. Maintain Work Area security during Abatement and/or Lead Related Construction Work. 

Work Areas and ancillary equipment accessible to non-authorized personnel shall be 

protected from unauthorized access by constructing a minimum barrier of 3/8 inch CDX 

plywood supported by 2 by 4 studs, 16 inches on center.  An access door shall be 

provided with hasp and padlock sufficient to prevent unauthorized entry.  A key shall be 

provided to the Owner and Owner Consultant. Required barriers within an occupied 

building shall be furnished with sheathing as required by state and local fire protection 

regulations. 

F. Remove barriers upon the completion of the Work of this section and unless otherwise 

specified, repair and/or replace to its original condition, damage resulting from 

installation, use, and removal of the barriers. 

1.06  EMERGENCY PLANNING 

A. Emergency planning and procedures shall be developed, submitted, reviewed, and 

agreed to by the Owner Consultant prior to the commencement of lead-related 

construction and/or Abatement Work. 

B. Emergency procedures shall be provided in the written languages understood by 

employees working on the Project and shall be prominently posted at the entrance of 

the Decontamination Enclosure System.  Prior to entering the Work Area, parties must 

read and sign these procedures to acknowledge receipt and understanding of the Work 

Area layout, location of emergency exits, and emergency procedures. 

C. Emergency planning shall consider the effects of fire, explosion, toxic atmospheres, 

electrical hazards, slips, trips and falls, confined spaces, and heat related injury.  

Develop and provide written procedures and training to employees. 

D. Employees shall be trained in evacuation procedures in the event of workplace 

emergencies. 

E. In the event of non-life threatening situations requiring medical treatment, injured or 

otherwise incapacitated employees shall decontaminate following normal procedures 

with assistance from fellow workers if necessary, before exiting the Work Area. 

F. In the event of life threatening injury or illness requiring immediate medical treatment, 

worker Decontamination shall be given minimum priority. Provide measures to stabilize 

the injured worker remove them from the Work Area and secure proper medical 

treatment. 
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G. Telephone numbers of emergency response personnel shall be prominently posted at 

the entrance of the Decontamination Enclosure System along with the location of the 

nearest telephone.  In addition to the 911 emergency number, post the address and 

telephone number of the nearest emergency medical services provider. 

H. Provide at least one employee on the Project site at times during progress of the Work 

that is trained and certified in first aid and cardiopulmonary resuscitation (CPR).  This 

employee shall be identified by name and proof of training shall be provided to the 

Owner Consultant prior to the commencement of the Work of this section. 

I. Provide at least one 4A/60BC dry chemical extinguisher in the Decontamination 

compartment.  Workers shall be trained in the proper operation of fire extinguishers. 

J. Emergency exits shall be provided and clearly marked with arrows or other clearly 

visible markings to permit easy identification from anywhere within the Work Area.  

Exits shall be secured to prevent access from uncontaminated areas while still 

permitting emergency egress.  Exits shall be properly sealed with polyethylene 

sheeting, which can be cut to permit emergency egress.  Emergency exits may lead 

through the Decontamination Enclosure System or other alternative exits as required by 

fire officials. 

1.07  LICENSING 

A. The Work of this section shall be performed by an entity duly licensed in the State of 

California in accordance with the provisions of Chapter 9 of Division 3 of the Business 

and Professions Code, as amended. 

1.08 QUALIFICATIONS 

A. Only safety pre-qualified bidders on the pre-approved bidders list are qualified to be 

awarded an Abatement Contract or Painting Contract be listed as a Subcontractor for 

lead Abatement Work or Painting Contract. 

B. Where the scope of the Work includes the painting and/or refinishing of existing 

surfaces, only safety pre-qualified bidders on the pre-approved bidders list are qualified 

to be awarded a painting Contract or be listed as a Subcontractor for painting Work. 

C. Before any workers perform Abatement Work or Work of this section where the P.E.L. 

is exceeded, submit proof of CDPH training and certification.  No Work shall be 

performed until the Owner Consultant has reviewed and approved CDPH training and 

certifications. 

D. Workers shall be in personal possession of a wallet CDPH certification card at times 

while they are performing Abatement Work on the Project site. 

E. Workers performing lead Abatement, Lead Related Construction Work, or disturbance 

of Lead Containing Paint where the exposure level exceeds the P.E.L., shall possess 

current CDPH certification and at least one CDPH Certified supervisor shall be 

available as required by Title 17, CCR subsection 36100. 
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1.09 TRAINING 

A. Lead Related Construction Work shall be performed by personnel with the following 

training, as applicable: 

1. The Lead Related Construction Work, specified herein, shall be performed by 

individuals trained and qualified in the techniques of lead-related construction, 

handling, disposal of lead-based and Lead Containing Paint, and the 

subsequent cleaning of contaminated areas. These individuals must comply 

with the applicable Environmental Protection Agency (EPA), Renovation, 

Repair and Painting (RRP) programs lead-related construction course that 

satisfies the requirements specified in 40 CFR, Part 745, Section 745., and 

must be capable of and willing to perform the Work of this section. 

2. The Lead Related Construction Work, specified herein, shall be performed by a 

company, partnership, corporation, sole proprietorship or individual doing 

business, association, or other business entity; a Federal, State, Tribal, or local 

government agency; or a nonprofit organization, shall satisfy the requirements 

specified in 40 CFR, Part 745, Section 745.89, as a Lead-Safe Certified Firm. 

3. Lead Abatement Work, specified herein, shall be performed by individuals 

trained and qualified in the techniques of lead abatement and will receive 

CDPH accredited training and certification, and must be capable of and willing 

to perform the Work of this section. 

2. Training specific to the performance of Lead Related Construction Work shall 

be provided to employees prior to performing the Work of this section. 

3. Training specific to the operation and use of fire extinguishers. 

1.10 EXPOSURE ASSESSMENT 

A. Disturbance of Lead Containing Paint, as defined in this Specification, disturbed by 

tasks not included in Title 8, CCR Section 1532.1, Subsection (d)(2), shall require 

worker-exposure monitoring upon initiation of the Work.  The workers performing these 

tasks shall be trained in accordance with the Hazard Communications Standard, 

Section 5194, including but not limited to, the requirements concerning warning signs 

and labels, Safety Data Sheets (SDS), and employee information and training. 

B. Provide an exposure assessment where the workers are performing Lead Related 

Construction Work.  If historical data, collected within the 12 months prior to the Work 

performed, indicates worker exposure is below the P.E.L. , and the Work being 

performed closely resembles the process, type of material, control methods, work 

practices, and environmental conditions, additional exposure assessment is not 

required. 

C. For Lead Related Construction Work where there is objective data or an exposure 

assessment demonstrating that the Lead Based Paint, or a specific process, operation 

or activity other than Abatement involving lead cannot result in employee exposure to 

lead at or above the P.E.L. during the specific process or handling, employees trained 
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as required by Title 8, CCR Section 1532.1, including the training topics of the Lead-

Safe Schools Program, may perform the Lead Related Construction Work. 

D. Where Work being performed indicates an exposure above the Action Level, each 

employee is required to have current blood lead level and Zinc Protoporphorin testing, 

medical clearance for negative pressure respirator use, and respirator fit testing. 

E. If there is no objective data or a negative exposure assessment fulfilling the above 

requirements, Lead Related Construction Work identified as a trigger task by Title 8, 

CCR 1532.1 shall be performed by workers who have received training as required by 

Title 8 CCR, Section 1532.1.  This training shall, at a minimum, include the training 

topics of the Lead Safe Schools Program.  An exposure assessment is required to be 

performed upon initiation of Work. 

F. The required exposure assessment shall not exceed 12 months from the date the 

samples were collected to the date the Lead Related Construction Work or disturbance 

of Lead Containing Paint is performed. 

G. The submission and review by the Owner Consultant of the objective data or exposure 

assessment is required prior to performing Lead Related Construction Work. 

1.11  SUBMITTALS 

A. Provide in accordance with Division 01 and this section. 

B. Prior to performing the Work of this section, submit the following procedures to the 

Owner Consultant: 

1. An abatement plan including, but not limited to: 

a. A detailed written description of the measures and management 

procedures, including the containment that will be utilized during 

Abatement to prevent exposure to lead hazards. Shop Drawings shall 

indicate the containment locations. 

b. A detailed written description of the Abatement, including methods of 

Abatement, locations of rooms and building Component where 

Abatement is planned. 

2. Required air monitoring procedures (Cal/OSHA mandatory and SCAQMD 

permits for air filtering equipment). 

3. Decontamination procedures for personnel, Work Area, and equipment. 

4. Procedures for handling and disposing of waste materials, including disposal 

facility. 

5. Provide the procedures to be used for capturing debris while disturbing 

overhead materials.  

6. Procedures for final Decontamination and cleanup. 
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7. Procedures for dealing with heat stress during Abatement. 

8. Emergency procedures during Abatement. 

C. Prior to performing Abatement Work of this section, submit the following Shop Drawings 

to the Owner Consultant: 

1. Preparation of Work Area.  

2. Layout and construction of Decontamination Enclosure System and barriers for 

isolation of the Work Area described in this Specification and required by 

applicable regulations. 

D. Prior to performing the Work of this section, submit the following Product Data to the 

Owner Consultant: 

1. Product Data relative to personal protective equipment including respiratory 

protection and protective clothing. 

2. Material safety data sheets and technical specifications for proposed materials. 

E. Prior to performing the Work of this section, submit the following notifications to the 

Owner Consultant: 

1. Evidence of notification to Cal/OSHA as required by Title 8 CCR, Section 

1532.1, where applicable. 

2. Notify CDPHno less than five days in advance of Abatement by submitting an 

Abatement of Lead Hazard Notification, CDPHForm 8551. 

F. Prior to performing the Work of this section, submit the following documentation to the 

Owner Consultant: 

1. A list of employees who will participate in the Project, including delineation of 

experience, training, and assigned responsibilities during the Project. 

2. Submit proof satisfactory to the Owner Consultant that required permits, site 

location, and arrangements for transport and disposal of lead containing waste 

has been performed in accordance with Federal, State, and local regulations. 

3. Submit proof of training for each worker who will perform Abatement or Lead 

Related Construction Work. 

4. Submit manufacturer’s certification that HEPA Vacuums, air filtration units and 

other local exhaust ventilation equipment conform to ANSI Z9.2, as applicable. 

5. When HEPA Vacuums are utilized on the Project, provide the maintenance and 

filter change log for these before they are brought onto the Project site.  

6. Provide the current SCAQMD permit for each HEPA Vacuum and Portable 

Mechanical Ventilation System before they are brought onto the Project site.  
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7. Where biological monitoring is required, submit test result documentation 

verifying employees have completed blood lead level and Zinc Protoporphorin 

tests in accordance with Title 8 CCR, Section 1532.1. 

8. Workers are required to submit a signed Code of Conduct form. 

G. Prior to performing the Work of this section, submit the following Samples to the 

Owner Consultant: 

1. Submit a Sample of forms to be used in documenting the Work of this 

section.  

H. Prior to performing the Work of this section, submit the following schedule to the Owner 

Consultant: 

1. An intended sequence of Work and construction schedule. Coordinate both 

the sequence and durations with the Owner.  

I. Prior to performing the Work of this section, submit other required items to the Owner 

Consultant. 

J. During the performance of the Work of this section, submit the following documentation 

to the Owner Consultant: 

1. Submit documentation from a physician certifying that employees who wear a 

negative pressure respirator are medically cleared to do so without suffering 

adverse health effects as required by DOSH regulations. The certification shall 

state that the employee or agent may perform Lead Related Construction Work 

and wear a negative pressure respirator without restrictions. Provide 

information to the examining physician about unusual conditions in the 

workplace environment that may impact the employee’s ability to perform Work 

activities. 

2. During the performance of the Work of this section, and before additional 

supervisors or workers are permitted to perform the Work of this section, 

submit proof of CDPHtraining and certification, where applicable.  No additional 

supervisors or workers are permitted upon the Project site until the Owner 

Consultant has approved the CDPHtraining and certifications, when required. 

3. Submit weekly job progress reports detailing Abatement and Lead Related 

Construction Work activities for Projects that will exceed thirty days.  Include 

review of progress with respect to previously established Milestones and 

schedules, major problems and action taken, injury reports, equipment 

breakdown, and air and/or wipe sampling results. 

4. Within five workdays of transport and disposal, submit copies of transport 

manifests, disposal receipts, analytical data, and weight certificates for 

hazardous waste removed from the Work Area during the Lead Related 

Construction Work and/or Abatement Work.  Weight certificates shall indicate 

by pounds the net weight of waste disposed of from the Project site as 

indicated on the associated manifest. 
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5. Submit daily, copies of Abatement Work site entry logbooks with information on 

worker and visitor access. 

6. Submit logs on a weekly basis documenting filter changes on respirators, 

HEPA vacuums, HEPA filtered ventilation units, water filtration units, and other 

approved engineering controls, as applicable. 

7. Submit results of air and/or wipe sampling data (as applicable) collected during 

the course of the Abatement and Lead Related Construction Work including 

DOSH compliance air monitoring results. 

K. During the performance of the Work of this section, submit other required items. 

1.12 PRE-ABATEMENT MEETING 

A. Attend a meeting to be held prior to the commencement of the Work of this section.  

Attending this meeting shall be representatives of the Owner, the Owner Consultant if 

applicable, and the testing and monitoring personnel who shall actually participate in 

the testing and monitoring program.  Secure the attendance of the individual who will be 

the Project site competent person for the Abatement Work. 

B. At this meeting provide required submittals except for those to be submitted during 

progress of the Work. In addition, provide detailed information concerning: 

1. Preparation of Work Area and Shop Drawings. 

2. Personal protective equipment, including respiratory protection and protective 

clothing. 

3. Employees who will participate in the Project, including delineation of 

experience, training, and assigned responsibilities during the Work. 

4. Decontamination procedures for personnel, Work Area, and equipment. 

5. Abatement methods and procedures to be provided.  

6. Required air monitoring procedures (pre-Abatement, Cal/OSHA mandatory, 

and SCAQMD requirement). 

7. Procedures for handling and disposing of waste materials, including disposal 

facility. 

8. Procedures for final Decontamination and cleanup. 

9. A sequence of Work activities and performance schedule. 

10. Procedures for dealing with heat stress. 

11. Emergency procedures. 
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PART 2 – PRODUCTS 

2.01  MATERIALS AND EQUIPMENT 

A. Products: The following products have been specifically approved for use ass 

encapsulants/lock-down or bridging agents for Owner asbestos abatement and 

asbestos related construction projects and lead abatement and lead abatement related 

construction projects.  Products not approved by the Owner shall not be used. 

1. L-B-C Lead Barrier Compound 5400 be Fiberlock Technologies, Inc.; coating 

encapsulant. 

B. Materials: 

1. Deliver materials in the original sealed packages, containers, or bundles 

bearing the name of the manufacturer and brand name. 

2. Store materials, subject to damage off the ground, away from wet or damp 

surfaces, and under cover sufficient enough to prevent damage or 

contamination.  Replacement materials shall be stored outside of the Work 

Area until area is cleared for normal occupancy. 

3. Damaged, deteriorating, or previously used materials shall not be furnished 

and shall be removed from the Project site and legally disposed of. 

4. A sufficient supply of disposable mops, rags, and sponges for Work Area 

Decontamination shall be provided. 

5. Unless otherwise specified, the Owner will provide water for construction 

purposes. Connect to existing system as required. 

6. Products brought onto the Project site shall be accompanied by their respective 

Material Safety Data Sheet, which shall be maintained on the Project site. 

7. Plastic, polyethylene sheeting or visqueen shall be a fire retardant type. 

Provide documentation from the manufacturer verifying compliance with this 

requirement. 

8. Polyethylene sheeting furnished for the Decontamination Enclosure System 

shall be opaque white or black in color and shall be a minimum of 6-mil thick. 

9. Surfactant (wetting agent) shall be a material that, when tested, demonstrates 

a surface tension of 29 dynes/cm as tested in its properly mixed concentration, 

using ASTM method D1331-56-"Surface and Interfacial Tension of Solutions of 

Surface Active Agents."  Where Work Area temperature may cause freezing of 

the Amended Water solution, the addition of approved antifreeze in a 

manufacturer recommended amount is permitted. 

B. Equipment: 
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1. Disposal bags shall be of 6-mil polyethylene, pre-printed with labels as required 

by applicable Cal/OSHA and DOT requirements. 

2. Provide labels as per DOT requirements for disposal containers. 

3. Provide warning signs as required by Cal/OSHA. 

4. Disposal containers shall meet requirements of Title 22, CCR. 

5. Provide a sufficient supply of scaffolds, ladders, lifts, and hand tools, as 

needed to complete the Work.  

6. Provide sprayers with pumps capable of providing amended water in sufficient 

quantity to adequately wet the material to be abated or for Lead Related 

Construction Work. 

7. Provide a sufficient supply of HEPA filtered vacuums to maintain a clean 

environment in compliance with this section. 

8. When an enclosure requiring negative pressure is specified, a sufficient 

quantity of air-filtration ventilation units furnished with HEPA filtration and 

operated in accordance with ANSI Z9.2and EPA guidance documents shall be 

utilized to provide one workplace air change every 15 minutes and creating a 

pressure differential of -0.02 inches of water everywhere within the enclosure 

when compared to the area outside the enclosure.  A log documenting the filter 

change history of each unit shall be required before use, and any unit without 

this log shall have filters changed and the unit decontaminated. 

9. When rental equipment is to be used in Abatement areas or to transport lead 

contaminated waste, a written notification concerning the intended use of the 

rental equipment shall be provided to the rental agency with a copy submitted 

to the Owner.  

10. When performing chemical Removal, provide portable eyewash station(s) that 

meet ANSI standards and are accessible to workers within 10 seconds. 

11. Additional safety equipment, as necessary, shall be provided to workers and 

authorized visitors. 

12. Equipment delivered to the Project site shall be free of debris suspect of 

containing lead.  No equipment with suspect debris in or on it shall be permitted 

on Owner properties and/or the Project site. 

13. When roll-off disposal containers are delivered to a Project site, four wheels of 

each container shall be moved and rested upon a minimum size sheet of 

plywood of 4-foot by 4-foot by ¾ inch. 

14. Lighting shall be provided in an amount sufficient to illuminate the Work Area 

for the purpose of safe visual working conditions and to permit examination of 

surfaces where Work is performed. 
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2.02  EMPLOYEE PERSONAL PROTECTIVE EQUIPMENT 

A. Respiratory Protection: 

1. Submit NIOSH approvals for respiratory protective devices utilized on the 

Project site. Include manufacturer certification of HEPA filtration capabilities for 

cartridges and filters.  Filter cartridges shall be furnished with the NIOSH P-100 

designation. 

2. Provide respiratory protection to employees in compliance with CCR Title 8, 

Sections 1532.1 and 5144, as determined by the employee exposure 

assessment. 

3. In the absence of an exposure assessment, base respiratory protection on the 

requirements of Title 8, CCR Section 1532.1, specifically subsection (d). 

4. In addition to P-100 filters, provide the appropriate respirator filter cartridges for 

exposure to other airborne contaminants generated during the Abatement 

process. 

5. Provide authorized visitors with a respirator and cartridges sufficient to protect 

individuals from exposure to hazardous environments generated during the 

Abatement activity. 

B. Fit Testing: 

1. Perform fit testing in accordance with Title 8 CCR, Section 5144. 

2. Submit documentation of respirator fit testing for individuals entering the Work 

Area. 

3. Maintain and submit to the Owner a copy of the written respiratory protection 

program. 

C. Personal Protective Clothing and Equipment: 

1. Provide eye protection to employees sufficient to protect employees from 

debris during work progress when full-face respirators are not being utilized. 

2. Provide and require the use of eye protection when employees are working 

with a material that may splash or fragment, as specified by the Material Safety 

Data Sheet for a given product, or as required by Title 8, CCR. 

3. Spectacle kits and eyeglasses must be provided for employees who wear 

glasses and who must wear full-face piece respirators.  Provide respirators that 

have been tested and approved by the National Institute of Occupational Safety 

and Health for use in lead-contaminated atmospheres. 

4. Provide full-body disposable protective clothing, including head, body, and foot 

coverings to workers and authorized visitors who enter the Work Area, in sizes 

adequate to accommodate movement without tearing. A new suit shall be 

provided and donned for each separate entry. 
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5. If washable clothing is to be worn underneath disposable protective clothing, it 

shall be provided to Abatement workers. 

6. Provide a clean staging area for workers and others to store street clothes and 

personal protective equipment. 

7. Disposal suits shall be collected in an appropriate disposal container at the 

entrance of the Abatement Work Area. 

8. Abatement workers are required to wear nonskid footwear sufficient to protect 

them from workplace hazards.  Disposable clothing shall be adequately sealed 

to the footwear to prevent body contamination. 

9. Hand protection shall be provided, and workers shall be required to use lotion 

sufficient quantities to protect the worker when chemicals or other physical 

hazards exist. 

10. As required by the Work site and applicable safety regulations, provide head 

protection and require the use thereof. 

11. Worker protection equipment shall be ANSI approved. 

PART 3 - EXECUTION 

3.01 LEAD RELATED CONSTRUCTION WORK 

A. Work Area Preparation and Work Practices: 

1. Where exposure monitoring indicates Worker exposure is below the P.E.L., 

comply with the requirements of this section and the “Monitoring” section of this 

Specification. 

2. Disturbance of lead containing materials shall be performed using wet 

methods. 

3. Work requiring overhead disturbances shall require a means of capturing 

debris, thus preventing an uncontrolled release on the worker or the surfaces 

below.  

4. For disturbances utilizing local exhaust dust collection devices the equipment 

shall be designed and furnished with a HEPA filtered vacuum attachment 

approved by the manufacturer. 

5. Where Components are to be removed, loose Lead Based Paint and Lead 

Containing Paint shall be removed by manual means using wet methods. 

6. Where a Component is attached and painted onto another surface and the 

Component is to be removed from the adjoining surface the paint shall be cut 

with a razor knife to reduce the potential of paint chip debris during Component 

removal. 



 
2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 02 83 00 
 San Rafael City Schools Lead Abatement - 18 

7. If a Component being removed will be disposed of rather than reinstalled, 

manually cut the Component into manageable sections for disposal using wet 

methods or mechanically cut using a manufactured approved HEPA filtered 

local exhaust dust collector. 

8. If a Component is to be reused, loose paint or rough edges may require 

scraping or sanding.  Scraping or sanding must be performed manually using 

wet methods or mechanically with a manufactured approved HEPA filtered 

local exhaust attachment. 

9. For solid core surfaces where penetration or welding are required the lead 

containing material shall be removed from the area impacted using wet 

methods.  Layers of Paint shall be removed before impact to the surface 

commences. 

B. Clean Up Procedures: 

1. During the entire process of Lead Related Construction Work, clean debris 

generated using wet methods and/or HEPA Vacuuming. 

2. At the completion of the Lead Related Construction Work, clean surfaces within 

the impacted Work Area. 

3. When HEPA filtered Vacuums are utilized, vacuum from the area of impact to 

the outer perimeter of the polyethylene sheeting to remove visible debris. If 

vacuuming cannot remove visible debris, wet wiping will also be required. 

4. When wet wiping the Work Area, wipe from the area of impact to the outer 

perimeter of the polyethylene sheeting to remove visible debris. 

5. Tools and equipment utilized in the Work Area shall be wet wiped to remove 

visible debris. 

3.02 ABATEMENT 

A. Work Area Preparation: 

1. Clean areas to be isolated by HEPA Vacuum prior to installation of 

polyethylene sheeting. 

2. Seal the Work Area with a layer of 6 mil thick polyethylene sheeting prior to any 

Lead Based or Lead Containing Paint Removal or disturbance by covering 

vents, windows, door openings, and any non-Moveable Objects such as 

lockers, etcetera.  

3. Install a minimum of two layers of 6 mil thick polyethylene sheets on floors, 

fastened by waterproof tape and other means as necessary to secure the 

sheeting. 

4. The covering on windows, exterior doors, and vents shall be installed from the 

outside to facilitate Work on them from the inside.  
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B. Decontamination Enclosure System: 

1. At a minimum a two-stage Decontamination Enclosure System consisting of a 

compartment for Decontamination and a Clean Room shall be constructed and 

used. 

2. Unless otherwise specified, the Decontamination Enclosure System shall be 

adjacent to the Abatement area. 

3. Other enclosure methods may be used if submitted and approved by the 

Owner Consultant.  

C. Removal and Replacement Substrates with Lead Based Paint: 

1. Except as noted in the Specifications and Drawings, replace substrate with 

material of the same or better quality.  Substrates include, but are not limited to 

doors, windows, moldings, casements, mantels, trims, skirting, baseboards, 

and associated hardware and fasteners. 

2. Areas adjacent to substrate removal shall be protected from damage.  

Damages shall be repaired or replaced to original condition.  

3. Substrates that are removed for replacement shall be wrapped and stored for 

disposal.  Disposal shall be in accordance with the applicable codes and 

sections of this Specification. 

4. After removal, the areas disturbed shall be cleaned and a Clearance Inspection 

performed in accordance with the procedures described in this Specification. 

D. Abrasive Removers – Machine Sanders: 

1. Machine sanders shall be furnished with a HEPA Vacuum system approved by 

the manufacturer. 

2. Sanding shall only be performed on flat surfaces that allow the HEPA Vacuum 

dust collection attachment to come into tight contact with the surface being 

sanded. 

3. Remove Lead Based Paint down to the bare substrate surface.  If the pigment 

cannot be removed without damaging the substrate, submit a Request for 

Clarification to the Owner Consultant.  

4. Protect adjacent surfaces from damage from machine sanding. Repair and/or 

replace damaged surfaces.  

E. Chemical Removal-On-Site Chemical Removal: 

1. No chemical Removal shall be performed on interior surfaces unless 

specifically called for and designed in the Specifications or the Abatement plan 

of the Project. 
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2. Owner approved chemical removers shall be compatible with and harmless to 

the substrate. On masonry surfaces chemical removers shall contain anti-stain 

formulation that inhibits discoloration. 

3. Chemical Removal Agent Neutralizer: Use chemical Removal agent 

neutralizers on exterior surfaces only.  Neutralizers shall be compatible with 

and not harmful to the substrate.  Neutralizers shall be compatible with the 

Removal agent that has been applied to the surface substrate. 

4. Apply chemical Removal agents and neutralizers in accordance with the 

recommendations of the manufacturer and the following: 

a. Adhere to health and safety regulations and other Specification section 

requirements.  Stripping agents shall not be allowed to penetrate wood 

or other fibrous substrates. 

b. Remove the softened paint by scraping or wire brushing. 

c. Protect adjacent areas from damage from Removal agent during the 

course of Work.   

F. Chemical Removal – Off-Site Chemical Removal – Structures of Historical Significance 

Only:  

1. Remove and transport Lead Based Painted Component in accordance with this 

Specification.  Transport the Component to an off-site location.  Remove Lead 

Based Paint by chemical Removal.  Neutralize and clean the Component.  

Return Component to the Project site free of lead-containing materials and 

reinstall. 

2. Take extreme care in removing component to be taken off-site, to prevent 

damage. In addition: 

a. Component shall be marked and identified using an inconspicuous 

engraving, to insure reinstallation in original location. 

b. Hardware associated with a component shall be bagged and marked. 

c. If required, hardware shall be chemically stripped, cleaned, or 

reconditioned. 

d. Dispose of hazardous waste generated by the off-site stripping of Lead 

Based Paint as required by federal, state, and local regulations. 

e. Do not transport hazardous waste to Owner properties and/or facilities.  

f. Protect the component and the adjacent areas from which component 

are removed from damage by the removal and reinstallation 

procedures.   

G. Water Jet Washing: 
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1. The purpose of the Water Jet Washing process is to remove Lead-Based and 

Lead Containing Paint from exterior masonry substrate. 

2. If this procedure is selected, submit a Work plan to the Owner Consultant 

which includes, but is not limited to, interim controls, paint stabilization, and 

capture of waste water.   

H. Encapsulation – Interior and Exterior - Coated Sealer System: 

1. Materials: - Elastic acrylic coating shall be heavy bodied and warranted by the 

manufacturer to be compatible with the substrate.  Elastic acrylic coating shall 

be long lasting and resist cracking, peeling, algae, and fungus. 

2. Submittal: - Submit two Samples, 5 ½-inch by 8-inch of the encapsulation 

material to the Owner Consultant.  

3. Encapsulation coatings shall be applied in accordance with the manufacturer’s 

recommendations and the following conditions: 

a. Remove surface dust and debris by scrubbing with a non-residue 

detergent solution, and rinsing.  Remove loose paint until a sound, 

intact edge is achieved. Remove and replace loose plaster prior to the 

coating application. Proper safety procedures and lead dust control 

method in this Specification must be utilized. 

b. Apply Encapsulation coatings to the substrate in a continuous coat to 

seal the surface being coated.  The number of coats required and 

coverage rates shall be in accordance with the manufacturer’s 

recommendations. 

c. Repair materials that lift and peel after the application of the 

Encapsulation coating by scraping until a sound surface is obtained.  

The edges shall be feathered, and a reapplication of an Encapsulation 

coating shall be applied. 

d. Remove, or cover as directed, existing fixtures located on surface to 

be coated, including but not limited to, electrical receptacles, switches, 

exhaust fans, and hardware. 

e. Protect adjacent surfaces and existing fixtures from damage by coating 

system.  Damages to adjacent surfaces and existing fixtures due to 

lack of protection or improperly applied protection shall be repaired 

and/or replaced.  

I. Encapsulation – Interior and Exterior - Flexible Wall Covering: 

1. Materials:  Wall covering shall be a reinforced fiber type that forms a secure 

bond with the substrate, resistant to peeling and formation of mold.  The wall 

covering system shall form a seal over the substrate to which it is applied and 

not allow the passage of substrate dust into the environment. 
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2. Submittal:  Prior to the start of Work, submit to the Owner Consultant for 

approval, manufacturer’s descriptive literature, and two 5 ½-inch by 8-inch 

Samples of each wall covering system. 

3. Install Encapsulation covering in accordance with manufacturer’s installation 

instructions and the following provisions: 

a. Remove foreign material by washing surfaces with a detergent 

solution.  Remove loose plaster, loose paint, and loose wallpaper.  

Utilize dust control methods described in this Specification. 

b. Repair larger damaged areas flush with surrounding wall surfaces prior 

to installation of wall covering system. 

J. Enclosure Procedures - Gypsum Wallboard (interior surfaces only), plywood paneling, 

other enclosures of exterior substrate: 

1. Surface preparation: Remove foreign material by wash-down with a non-

residue detergent solution.  Remove loose plaster, loose paint, and loose 

wallpaper in accordance with this Specification to stabilize the painted 

surfaces. 

2. Affix warning labels stating surface contains “LEAD-BASED PAINT” to the 

surface prior to being enclosed.  Labels shall be 3-inch by 5-inch and placed 

four feet apart at approximately five foot high on the surface being enclosed. 

3. Install selected enclosure material in accordance with the relevant section of 

the Specification.  Any disturbance to Lead Based Paint in the execution of this 

section shall comply with the Lead Related Construction Work section of this 

Specification. 

K. Soil Abatement:  

1. Surface Contamination: 

a. Remove Lead Contaminated Soil from the locations and to a depth 

specified in the scope of Work. 

b. In the absence of a specified depth of soil removal identified in the 

scope of Work, submit, prior to the bid, a Request for Clarification 

regarding the quantity of soil to be removed. 

c. Submit a written soil abatement plan prior to initiation of the Project. 

d. No soil abatement shall proceed until the Work plan has written 

approval by the Owner Consultant.  

e. Refer to the waste handling and transportation section of this 

Specification for the handling, characterization, and disposal of waste. 

L. Alternate Procedures: 
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1. If specified procedures cannot be utilized, a request must be made in writing 

to the Owner Consultant establishing details of the problem encountered 

and recommended alternatives. 

2. Alternate procedures shall provide equivalent or greater protection than 

procedures that they replace. 

3. Prior to implementation, alternative procedures shall be submitted and 

approved in writing by the Owner Consultant.  

M. Clean Up Procedures 

1. During the entire process of the Work of this section, perform continuous 

cleaning of debris generated using wet methods and/or HEPA filtered 

vacuuming. 

2. At the completion of the Work of this section, clean surfaces within the 

impacted Work Area, including but not limited to, tools, equipment, and 

polyethylene sheeting to remove visible debris from the Work Area. 

3.  Tools and equipment utilized in the Work Area shall be thoroughly cleaned.  

Non-electrical tools and equipment shall be cleaned monthly and before 

Removal from the Work Area by HEPA vacuuming and washing using a lead 

specific detergent or other suitable cleaning agent. 

4. Electrical tools and equipment shall be HEPA vacuumed and cleaned by wet 

wiping limiting the amount of water used to avoid electrical hazards. 

5. Remove polyethylene sheeting, except for critical barriers, by folding it into 

itself beginning with the higher level polyethylene first. 

6. Following Removal of polyethylene sheeting a final cleaning of surfaces in the 

Abatement workspace shall be performed by HEPA vacuuming, wet wiping, 

and a final HEPA vacuuming. 

7. When HEPA vacuums are utilized, vacuuming shall be performed from the top 

down and from the area of impact to the outer edge of the polyethylene 

sheeting. 

8. Apply no less than one continuous coat of approved paint or primer to abated 

surfaces, where applicable. 

9. At the completion of the final clean up, the CDPHcertified supervisor shall 

inspect the Work Area for visible debris.  If debris is identified, repeat the final 

cleaning process. 

10. Wet wiping, washing, and cleaning required by this section shall include the 

Removal of visible debris by cleaning with a lead specific detergent or other 

suitable cleaning agent in clean water followed by a rinsing with clean water 

and clean rags, following the same sequence of cleaning as the vacuuming. 
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11. Refer to the waste handling and transportation section of this Specification for 

disposal of waste generated by this process. 

3.03  WASTE HANDLING AND TRANSPORTATION 

A. Characterization of Waste: 

1. Until analytical results are available, waste materials (including water 

containing paint chips) shall be treated as hazardous. Visible paint chips 

shall be separated from waste water before characterization.  Following 

removal of solids the waste water shall be characterized to determine 

disposal requirements.  The paint chips removed from the waste water may 

be disposed of as assumed RCRA hazardous waste or characterized to 

determine disposal requirements. 

2. Characterize waste streams as follows: 

a. Collect a representative sample of the waste material. 

b. For a pile of waste take one sample of a proportionate combination 

of Component in the pile.  If a large quantity of waste is generated 

no less than four samples may be required. 

c. For large wood Component, such as windows, doors, etcetera, a 

representative sample of each Component of similar characteristics, 

paint history, etcetera, shall be collected and tested. A full depth 

core sample, not less than one inch diameter, of the Component is 

to be collected.  The core sample shall include the substrate and 

paint coatings on both sides of the Component, as applicable. 

3. Analysis for the waste characterization samples shall be performed as 

follows: 

a. Waste generated by chemical stripping shall, in addition to the 

requirements for determining the solid and soluble lead 

concentrations, shall be tested for corrosiveness and other 

contaminants, as applicable, resulting from the chemical stripping 

process. 

b. Analyze samples for Total Threshold Limit Concentration (TTLC): 

1) If results are less than 50 mg/kg (milligrams/kilogram) the 

waste is not hazardous and shall be disposed as general 

construction waste. 

2) If sample results are 50 mg/kg or greater, the waste shall be 

tested for Soluble Threshold Limit Concentration (STLC). 

c. Where waste is required to be tested for STLC the following shall 

apply: 
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1) If the STLC result is less than 5 mg/L (milligrams/liter) the 

material shall be disposed at a Class II waste landfill.  

Evidence of such results of the STLC testing will be required 

by the landfill before waste is accepted.  No further testing is 

required. 

2) If the STLC results are 5 mg/L or greater, the waste is a 

California regulated waste and the material shall be tested 

using the federally mandated Toxicity Characterization 

Leaching Procedure (TCLP). 

d. Where waste is required to be tested by TCLP the following shall 

apply: 

1) If the TCLP is less than 5 mg/L, the waste is a California 

regulated hazardous solid waste (non-RCRA).  This material 

shall be disposed in a Class I hazardous waste landfill. 

2) If the TCLP is equal to or greater than 5 mg/L, the waste is a 

federally regulated hazardous waste solid (RCRA). The waste 

shall then be disposed in a Class I hazardous waste landfill. 

e. Personal and commercial wash water with lead contamination shall be 

handled as follows: 

1) Filter the waste water through cheesecloth, or other similar 

filtering media, to remove the gross debris.  Separate the 

waste streams and characterize these in compliance with this 

Specification. 

2) If the waste water is identified as a RCRA or California 

regulated hazardous waste (Non-RCRA) by STLC and TCLP, 

filter the waste water by power pumping it through a 20 micron 

pore size filter.  The filtered water shall be tested as described 

for waste in this Specification. 

3) If test results categorize the filtered water as non-hazardous, it 

may be disposed of in the sewer system.  

4) Wastewater, filtered or otherwise, shall not be discharged in 

storm drains, gutters or allowed to sheet flow over the surface 

of the ground. 

B. Waste Handling: 

1. Waste, hazardous and non-hazardous, shall be disposed of at an authorized 

site in accordance with provisions of this Specification and applicable Federal, 

State, and local laws. 

2. Any waste determined to be hazardous, through analytical testing, shall be kept 

in a secured area or lockable container that is inaccessible to persons other 

than authorized personnel working on the Project.  Hazardous waste 
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containers shall be labeled “Hazardous-Waste – Contains Lead” and labeled 

with the date waste collection commenced.  

3. Hazardous waste shall not remain on the Project site beyond 90 days of the 

date it was generated.  It shall be removed from the Project site and 

transported to an approved landfill before the 90 days has elapsed. 

4. Waste shall not be transported from the work are to the storage container or 

waste hauler’s vehicle while students or staff are present in the path of travel.  

Where a path of travel cannot be cordoned off the transportation of waste must 

be completed prior to of after students and staff are not on site. 

5. Once hazardous waste is removed from the Project site, ensure it is disposed 

of in an approved landfill within 6 days.  The waste shall not be transported to 

another site for commingling of waste from a source other than the site of 

original generation.  This requirement shall be documented by the proper 

execution of a Uniform Hazardous Waste Manifest signed by the landfill 

operator. 

6. Hazardous and non-hazardous waste shall be kept in different containers and 

stored in separate locations.  Commingling of waste is not permitted. 

7. As the Work progresses, to prevent exceeding available storage capacity on 

the Project site, sealed and labeled containers of lead waste shall be removed 

and transported to the prearranged disposal location. 

8. Containers used for hazardous waste shall meet the requirements of EPA and 

DOT for hazardous waste storage and transport.  At a minimum, disposal 

packaging of Lead Based Paint fragments, dust, and debris shall be in 6-mil 

polyethylene (plastic) bags that are airtight and puncture resistant. 

9. Any debris or residue observed on containers or surfaces outside of the Work 

Area resulting from clean up or disposal activities shall immediately be cleaned 

using HEPA filtered vacuum equipment and/or wet methods as appropriate. 

10. Materials not contained in bags or other appropriate disposal containers shall 

not be placed in lead waste storage containers, nor shall storage containers be 

used for non-lead waste. To avoid damage, packaged waste shall be placed, 

not thrown, into the storage containers. 

11. Lead Contaminated Soil shall be transported in plastic lined containers. 

C. Transportation of Non-Hazardous Waste: 

1. Receipts from the disposal facility, trip tickets, transportation manifests, weight 

certificates or other documentation of disposal shall be delivered to the Owner 

Consultant within 48 hours of disposal.  The waste manifest shall be signed by 

the generator, the transporter(s), and the disposal site operator each time the 

responsibility for the waste material is transferred.  If a separate hauler is 

employed, the name, address, and signature of the transporter shall also 

appear on the manifest. 
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D. Transportation of Hazardous Waste: 

1. Hazardous waste shall be transported by a RCRA/DOT/EPA certified 

hazardous waste transporter.  Provide evidence that the hazardous waste 

transporter meets the requirements of this Specification.  

2. The Work of this section includes responsibility for actions of the hazardous 

waste transporter as it pertains to waste Removal and disposal related to the 

Work of this Specification. 

3. Identify the facility to which the waste generated by this Specification will be 

taken.  Evidence shall be provided verifying the facility is licensed/permitted to 

receive and handle non-hazardous lead containing waste and/or hazardous 

lead containing waste as applicable. 

4. Waste disposed as hazardous shall be transported under a Uniform Hazardous 

Waste Manifest.  The generator copy of this manifest shall be submitted to the 

Owner Consultant within five days of transport.   

5. Dump receipts, trip tickets, transportation manifests, weight certificates or other 

documentation of disposal shall be delivered to the Owner Consultant within 48 

hours of disposal. The Uniform Hazardous Waste Manifest shall be signed by 

the generator (or designee), the transporter(s), and the disposal site operator 

each time the responsibility for the waste material is transferred.  If a separate 

hauler is employed, the name, address, U.S.E.P.A. ID number and signature of 

the transporter shall also appear on the manifest. 

6. The enclosed cargo area of trucks or containers shall be free of debris and 

lined with 6-mil polyethylene sheeting to prevent contamination from leaking or 

spilled containers.  Floor sheeting shall be installed first and extend up the 

walls.  Wall sheeting shall be overlapped and taped into place. 

7. During transport, drums and other containers shall be placed on level surfaces 

in the cargo area and packed tightly together to prevent shifting and tipping.  

Large structural Component shall be secured to prevent shifting and bags 

placed on top. 

3.04  MONITORING 

A. Project Management and Inspection: 

1. Owner has the right to perform air, wipe, and visual monitoring at any time. 

2. Owner shall proceed in accordance with the terms and conditions of the 

Contract Documents whenever the Work or protective measures are not in 

compliance with applicable governmental regulations, Contract requirements, 

and/or threatens the adjoining environment with lead contamination.  

3. Where exposure monitoring indicates exposure is at or above the P.E.L. 

comply with Title 8, CCR Section 1532.1 (e) through (n). 
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B. Employee – Personal Air Monitoring: 

1. Provide air monitoring as required by Title 8 CCR, Section 1532.1.  Results 

shall be provided within ten working days of sampling. If the intent is to utilize 

such as exposure assessment documentation, and Work is to commence 

earlier than ten working days, submit results 24 hours in advance of the start of 

Work.  

C. Clearance Inspection: 

1. Clearance Inspection for Lead Related Construction Work shall include: 

a. A visual inspection of the Work Area by the Owner Consultant prior to 

occupancy for normal activity. 

b. Do not remove barriers designating a regulated Work Area until a 

written release from the Owner Consultant is provided. 

c. The Owner Consultant has the right to collect wipe samples as part of 

the Clearance Inspection. 

2. Clearance Inspection for Abatement shall include: 

a. A visual inspection of the Work Area by the Owner Consultant prior to 

collection of environmental samples (dust, wipe, and/or soil samples, 

as applicable). 

b. Owner Consultant shall collect environmental samples. 

c. Results of samples shall comply with Title 17, CCR before the Work 

Area is released for normal occupancy. 

d. Where samples fail to meet regulated clearance levels of Title 17, CCR, 

clean the Work Area as required for final cleaning in the Clean Up 

Procedures section of this Specification. 

e. Following cleaning, the visual inspection and environmental sampling 

will be repeated as described above.  This process shall continue until 

the clearance level of Title 17, CCR is provided.  

3.05  RE-ESTABLISHMENT OF THE WORK AREA AND SYSTEMS 

A. Re-establishment of the Work Area shall only occur following the completion of clean-

up procedures and after a Clearance Inspection has been performed and documented 

to the satisfaction of the Owner Consultant.  

B. Re-secure Moveable Objects removed from their former positions during area 

preparation activities. 

C. Relocate Moveable Objects that were removed to temporary locations back to their 

original positions. 
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D. Reestablish HVAC, mechanical and electrical systems to the condition prior to 

commencement of the Project. 

E. Repair areas of damage that occurred as a result of Abatement or Lead Related 

Construction Work. 

3.06  PROJECT COMPLETION DOCUMENTATION 

A. Provide to the Owner Consultant of the following close-out documentation:  

1. Filter change logs for air filtration units, water filtration units and respirators 

2. Foreman's daily job reports 

3. Employee entry and exit logs for Work Areas 

4. Visitor entry and exit logs for Work Area 

5. Air sample results for personnel 

6. Copies of hazardous and non-hazardous waste manifest 

7. Hazardous waste weight tickets 

8. Analytical data and chain of custody for waste characterization 

9. Signed Daily Personnel Report Forms 

B. Provide Owner Consultant with as-built drawings identifying surfaces where Lead 

Based Paint has been encapsulated or enclosed. 

END OF SECTION 
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SECTION 03 11 00 

CONCRETE FORMING & ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Form-facing material for cast-in-place concrete. 
2. Shoring, bracing, and anchoring. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Requirements: 

1. Sections 03 20 00 and 03 30 00:  Concrete Reinforcing and Cast-in-Place Concrete 

1.2 DEFINITIONS 

A. Form-Facing Material: Temporary structure or mold for the support of concrete while the 
concrete is setting and gaining sufficient strength to be self-supporting. 

B. Formwork: The total system of support of freshly placed concrete, including the mold or 
sheathing that contacts the concrete, as well as supporting members, hardware, and 
necessary bracing. 

1.3 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the formwork only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  American Concrete Institute (ACI) 
  Corps of Engineers 
  U. S. Department of Commerce Product Standard (PS) 
  Western Wood Products Association (WWPA) 

  West Coast Lumber Inspection Bureau (WCLIB) 

1.4 ACTION SUBMITTALS 

A. Product Data: For each of the following: 

1. Exposed surface form-facing material. 
2. Form ties. 
3. Spreaders. 
4. Waterstops. 
5. Form-release agent. 
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B. Samples:  Submit samples of form ties, spreaders, and waterstops. 

C. Submittal procedures and quantities are specified in Section 01 33 00. 

1.5 REGULATORY REQUIREMENTS 

A. Except as modified by the requirements specified herein or the details on the drawings, 
formwork shall conform to the 2016 California Building Code (CBC) Title 24 Part 2, 
Chapter 19A - Concrete. 

B. CalGreen Requirements:  Form coatings shall comply with environmental requirements of 
2016 California Building Code (CBC) Title 24 Part 11. 

1. The quantity of volatile organic compounds (VOC) used in coating products shall not 
exceed the limits permitted under the current regulations for architectural coatings of 
the Bay Area Air Quality Management District. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and 
other contaminants. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General: Carry out the engineering and construction of all formwork, shoring, and bracing, 
by and under the direction of the Contractor.  The Contractor shall be held responsible for 
the engineering, construction, maintenance, and safety of all formwork during the entire 
construction period. 

B. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, 
and reshores in accordance with ACI 301, to support vertical, lateral, static, and dynamic 
loads, and construction loads that might be applied, until structure can support such loads, 
so that resulting concrete conforms to the required shapes, lines, and dimensions. 

1. Design wood panel forms in accordance with APA's "Concrete Forming 
Design/Construction Guide." 

2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center 
spacing of supports. 

C. Design formwork for the loads and lateral pressures outlined in Part 3, Section 102, of ACI 
347R-14, and lateral forces as specified by the CBC Title 24 Part 2. 

2.2 FORM-FACING MATERIALS 

A. Forms for Unexposed Concrete:  Form concrete surfaces that will not be exposed in the 
finished structure with plywood, lumber, metal or other acceptable material. 
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1. Lumber:  Standard or better grade Douglas fir, meeting the requirements of WCLIB 
"Standard No. 17, Grading Rules for West Coast Lumber" or WWPA "Western 
Lumber Grading Rules 2011".  Use boards that are surfaced on at least 2 edges and 
one side for a tight fit. 

2. Plywood:  B-B Plyform, Class I, Exterior grade meeting the requirements of PS 1-09, 
5/8-inch minimum thickness for 12-inch stud spacing and 3/4-inch minimum thickness 
for 16-inch stud spacing. 

B. Forms for Exposed Finish Concrete:  Construct formwork for exposed concrete surfaces 
with plywood, metal, metal-framed plywood faced or other acceptable panel-type materials, 
to provide continuous, straight, smooth, exposed surfaces.  Furnish in largest practical sizes 
to minimize number of joints.  Provide form material with sufficient thickness to withstand 
pressure of newly placed concrete without bow or deflection. 

1. Where an as-cast surface finish is indicated, provide High Density Overlay Plyform 
Class I Exterior plywood meeting the requirements of PS 1-09. 

2. Where sacked, rubbed or sandblasted surface finish is indicated, provide B-B Plyform 
Class I Exterior plywood meeting the requirements of PS 1-09. 

C. Form Liners:  Form architectural finish concrete surfaces with PVC or ABS plastic, 
fiberglass reinforced plastic or elastomeric urethane form liners of face design indicated. 

 

2.2 WATERSTOPS 

A. Flexible PVC Waterstops: U.S. Army Corps of Engineers CRD-C 572, for embedding in 
concrete to prevent passage of fluids through joints. Factory fabricate corners, 
intersections, and directional changes. 

 
1. Profile: As indicated. 
2. Dimensions: 4 inches by 3/16 inch thick; nontapered. 

2.3 RELATED MATERIALS 

A. Framing, Studding and Bracing:  "Standard" or "Construction" grade Douglas fir, rough or 
S4S, meeting the requirements of WCLIB "Standard No. 17, Grading Rules for West Coast 
Lumber" or WWPA "Western Lumber Grading Rules 2011". 

B. Form-Release Agent:  Commercially formulated form-release agent that does not bond 
with, stain, or adversely affect concrete surfaces and does not impair subsequent 
treatments of concrete surfaces. 

 
1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 
2. Form release agent for form liners shall be acceptable to form liner manufacturer. 
3. Coatings containing mineral oils or other nondrying ingredients will not be permitted. 

C. Form Ties and Spreaders:  Standard metal form clamp assembly, of type acting as 
spreaders and leaving no metal within 1-inch of concrete face.  Inner tie rod shall be left in 
concrete when forms are removed.  Wire ties or wood spreaders will not be permitted. 

D. Nails:  Common wire, steel. 
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PART 3 - EXECUTION 

3.1 INSTALLATION OF FORMWORK  

A. Comply with ACI 301. 

B. 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. 

C. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117 and to comply with the 
Surface Finish designations specified in Section 03 30 00 "Cast-In-Place Concrete" for as-
cast finishes.  Camber formwork where necessary to compensate for anticipated deflections 
due to fresh concrete and construction loads.   

D. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 
 

1. Surface Finish-2.0: ACI 117 Class B, 1/4 inch. 
2. Surface Finish-3.0: ACI 117 Class A, 1/8 inch. 

E. Construct forms tight enough to prevent loss of concrete mortar. 

1. Minimize joints. 
2. Exposed Concrete: Symmetrically align joints in forms. 

F. Construct forms for easy removal without hammering or prying against concrete surfaces.  
 

1. Provide crush or wrecking plates where stripping may damage cast-concrete 
surfaces.  

2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 
3. Install keyways, reglets, recesses, and the like, for easy removal. 

G. Do not use rust-stained steel form-facing material. 

H. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  

 
1. Provide and secure units to support screed strips.  
2. Use strike-off templates or compacting-type screeds. 

I. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible.  

 
1. Close openings with panels tightly fitted to forms and securely braced to prevent loss 

of concrete mortar.  
2. Locate temporary openings in forms at inconspicuous locations. 

J. Chamfer exterior corners and edges of permanently exposed concrete 3/4-inch, unless 
otherwise indicated.  Provide molding in forms for all chamfering required. 

K. At construction joints, overlap forms onto previously placed concrete not less than 12 
inches. 
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L. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work.  

 
1. Determine sizes and locations from trades providing such items. 
2. Obtain written approval of Architect prior to forming openings not indicated on 

Drawings. 

M. Construction and Movement Joints: 

1. Construct joints true to line with faces perpendicular to surface plane of concrete. 
2. Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Architect. 
3. Place joints perpendicular to main reinforcement. 
4. Locate joints for beams, slabs, joists, and girders in the middle third of spans. 
5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, 

and girders and at the top of footings or floor slabs. 
6. Space vertical joints in walls as indicated on Drawings. 

a. Locate joints beside piers integral with walls, near corners, and in concealed 
locations where possible. 

N. Provide temporary ports or openings in formwork where required to facilitate cleaning and 
inspection. 

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to 
allow flushing water to drain. 

2. Close temporary ports and openings with tight-fitting panels, flush with inside face of 
form, and neatly fitted, so joints will not be apparent in exposed concrete surfaces. 

O. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, 
and other debris just before placing concrete. 

P. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks 
and maintain proper alignment. 

Q. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

 
1. Thoroughly clean forms and coat with specified form coating before each use. 
2. Do not reuse forms for exposed construction which cannot be reconditioned to "like 

new" condition. 

R. Earth Forms:  Earth forms may be used for footings only where the soil is firm and stable 
and the concrete will not be exposed to view.  Where earth forms are to be used, 
excavations shall be cut neat and accurately to size for placing of concrete directly against 
the excavation.  Except for bottom of footings, allow for one-inch additional concrete beyond 
the dimensions or profiles shown on the drawings.  Construct wood edge strips at each side 
of trench at top to secure reinforcing and prevent trench from sloughing.  Form sides of 
footings where earth sloughs more than 6-inches.  Earth forms shall be tamped firm and 
cleaned of all debris and loose material before depositing concrete. 

S. Wood Forms:  Construct forms of sound material to the correct shape and dimensions, 
mortar tight, and of sufficient strength, and so braced and tied together that the movement 
of men, equipment, materials, or placing and vibrating the concrete will not throw them out 
of exact shape under imposed loads.  They shall be so constructed that they may be easily 
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removed without damage to the concrete.  Before concrete is placed in forms, carefully 
verify the horizontal and vertical position of the form and correct inaccuracies.  Complete 
wedging and bracing in advance of placing of concrete. 

T. Framing bracing, supporting members, and centering shall be of ample size and strength to 
safely carry, without deflection, dead and live loads to which forms may be subjected, and 
shall be spaced sufficiently close to prevent bulging or sagging of forms.  Concrete out of 
line, level, or plumb will be cause for rejection of the whole construction affected. 

U. Tolerances:  Formwork shall be constructed so as to ensure that the concrete surfaces will 
conform to the tolerances of ACI 117-10.   

V. Chamfered Corners:  Chamfer exposed corners 3/4-inch, unless otherwise indicated.  
Provide molding in forms for all chamfering required. 

W. Form Ties:  Use ties of sufficient strength and in sufficient quantities to prevent spreading of 
the forms.  Place ties at least 1 inch away from the finished surface of the concrete. 

X. Arrangement:  Arrange formwork to allow proper erection sequence and to permit form 
removal without damage to concrete. 

Y. Joints:  Install construction joints, isolation joints, shrinkage control joints and expansion 
joints as approved.  Coordinate location of construction joints, particularly those exposed to 
view at walls and columns, in advance of concrete placement. 

Z. Inspection:  Before placing of concrete, and after placement of reinforcing steel in the forms, 
provide notification so that proper inspection can be made.  Make such notification at least 
2 working days in advance of placing concrete. 

AA. Rejection of Defective Work:  Any movement or bellying of forms during construction or 
variations in excess of the tolerances specified will be considered just cause for the removal 
of such forms and, in addition, the concrete construction so affected.  Reconstruct forms, 
place new concrete and required reinforcing steel at no additional cost to the Owner. 

3.2 INSTALLATION OF 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. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC 303. 

3. 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. 

4. Install dovetail anchor slots in concrete structures, as indicated on Drawings. 
5. Clean embedded items immediate prior to concrete placement. 

B. Embedded Piping and Rough Hardware: 

1. Coordinate with other trades who are required to fasten materials to formwork, or 
who are required to insert piping, boxes, bolts, anchors, inserts, or other rough 
hardware, within the forms. 
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2. Locate conduits or pipes so as not to reduce the strength of the construction, and in 
no case place in a slab less than 4-inches thick except for local offsets.  Do not bury 
conduit in a concrete slab with an outside diameter greater than 30 percent of the 
thickness of the slab, and do not place conduit under slab reinforcing steel, except for 
slab mesh.  Place conduits parallel to roof slab span. 

3.3 INSTALLATION OF WATERSTOPS 

A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a 
continuous diaphragm. 

1. Install in longest lengths practicable. 
2. Locate waterstops in center of joint unless otherwise indicated on Drawings. 
3. Allow clearance between waterstop and reinforcing steel of not less than 2 times the 

largest concrete aggregate size specified in Section 03 30 00 "Cast-In-Place 
Concrete." 

4. Secure waterstops in correct position at 12 inches on center. 
5. Field fabricate joints in accordance with manufacturer's instructions using heat 

welding. 

a. Miter corners, intersections, and directional changes in waterstops. 
b. Align center bulbs. 

6. Clean waterstops immediately prior to placement of concrete. 
7. Support and protect exposed waterstops during progress of the Work. 

3.4 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 
support weight of concrete in place until concrete has achieved 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.  
 

1. Split, frayed, delaminated, or otherwise damaged form-facing material are not 
acceptable for exposed surfaces.  

2. Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 
joints.  

 
1. Align and secure joints to avoid offsets.  
2. Do not use patched forms for exposed concrete surfaces unless approved by 

Architect. 
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D. When shores and other vertical supports are so arranged that the form facing material may 
be removed without loosening or disturbing the shores and supports, the facing material 
may be removed at an earlier age as specified or permitted.   

 
1. The shores and supports shall remain in place until the concrete has reached its 

specified 28-day strength, unless otherwise specified or permitted. 

E. Whenever the formwork is removed during the curing period, cure the exposed concrete by 
one of the methods specified in Section 03 30 00. 

F. Construction loads exceeding the design loads shall not be imposed on any member unless 
it is properly shored and braced. 

G. Use softwood wedges to release form faces from concrete.  Do not pry with metal tool. 

3.5 SHORING AND RESHORING INSTALLATION 

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. When reshoring is permitted or required the operations shall be planned in advance and 
shall be subject to review. 

C. Perform reshoring for the purpose of early form removal so that at no time will large areas 
of new construction be required to support their own weight.  While reshoring is under way, 
no live loads shall be permitted on the new construction.  Tighten reshores to carry their 
required loads but do not over tighten so that the new construction is overstressed.  
Reshores shall remain in place until the concrete has reached its specified 28-day strength, 
unless otherwise specified or permitted. 

D. Floors supporting shores under wet concrete shall have at least one-half the load capacity 
of the shores above and shall be distributed in approximately the same pattern as those 
above.  These reshores shall remain in place until the freshly-placed concrete has reached 
75 percent of its specified 28-day strength, unless otherwise specified or permitted. 

END OF SECTION 
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SECTION 03 20 00 

CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
 

1. Steel reinforcement bars. 
2. Welded-wire reinforcement. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Requirements: 

1. Section 32 13 13 "Landscape Site Concrete" for reinforcing related to concrete 
pavement and walks. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the formwork only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  American Concrete Institute (ACI) 
  American Society for Testing and Materials (ASTM International) 
  Concrete Reinforcing Steel Institute (CRSI) 
  American Welding Society (AWS) 

American Concrete Institute (ACI) 

1.3 ACTION SUBMITTALS 

A. Product Data:  Submit mill affidavits, stating the grades and physical and chemical 
properties of the reinforcing steel, and conformance with ASTM Specifications, before 
delivery of the steel to the project site. 

B. Steel Reinforcement Shop Drawings:  Comply with ACI SP-066: 
 

1. Placing Drawings that detail fabrication, bending, and placement.  
2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent bar 

diagrams, bar arrangement, location of splices, lengths of lap splices, details of 
mechanical splice couplers, details of welding splices, tie spacing, hoop spacing, and 
supports for concrete reinforcement. 

C. Construction Joint Layout: Indicate proposed construction joints required to build the 
structure. 

 
1. Location of construction joints is subject to approval of the Architect. 
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D. Submittal procedures and quantities are specified in Section 01 33 00. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 
 

1. Reinforcement To Be Welded: Welding procedure specification in accordance with 
AWS D1.4/D1.4M 

B. Material Test Reports: For the following, from a qualified testing agency: 
 

1. Steel Reinforcement: 
 

a. For reinforcement to be welded, mill test analysis for chemical composition and 
carbon equivalent of the steel in accordance with ASTM A706/A706M. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.4. 

1.6 REGULATORY REQUIREMENTS 

A. Except as modified by the requirements specified herein or the details on the drawings, 
reinforcing steel shall conform to the 2016 California Building Code (CBC) Title 24 Part 2, 
Chapter 19A - Concrete. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Delivery:  Deliver reinforcement bundled and tagged to identify placement and certify 
testing. 

B. Transport reinforcing steel to the construction site, store and cover in a manner that will 
ensure that no damage occurs to it from moisture, dirt, grease, or other cause that might 
impair bond to concrete.  Store a sufficient supply of approved reinforcing steel on the 
construction site at all times to ensure that there will be no delay of the construction.  
Maintain identification of steel after bundles are broken. 

1.8 COORDINATION 

A. Review architectural, structural, mechanical, and electrical drawings for anchor bolt 
schedules and locations, anchors, inserts, conduits, sleeves, and other items which are 
required to be cast in concrete, and make necessary provisions as required so that 
reinforcing steel will not interfere with the placement of such embedded items. 

PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 
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A. Reinforcing Bars: ASTM A615/A615M, Grade 60 deformed for #4 bars and larger; Grade 40 
for #3 bars and smaller. 

B. Low-Alloy Steel Reinforcing Bars for bars to be welded: ASTM A706/A706M, deformed. 

C. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from as-
drawn steel wire into flat sheets. 

D. Welding Electrodes:  AWS A5.1-04, grade E70XX for welding grade 40 reinforcing steel, 
and AWS A5.5-06 E90XX for welding grade 60 reinforcing steel. 

2.2 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A615/A615M, 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.  

 
1. Manufacture bar supports from steel wire, plastic, or precast concrete according to 

CRSI's "Manual of Standard Practice," of greater compressive strength than concrete 
and as follows: 

 
a. 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. 

C. Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch in diameter. 
 

1. Finish: Plain or Galvanized.  

2.3 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement in accordance with the details indicated.  Where specific 
details are not indicated or noted, comply with the applicable requirements of CRSI's 
"Manual of Standard Practice," CBC Title 24 Part 2, Chapter 19A; IBC Standard 19-1; and 
ACI SP-66-04. 

B. Bend, cut, and place bars accurately, as indicated.  Bend bars cold; heating of bars will not 
be permitted.  Do not bend or straighten bars in any manner that will injure the material. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protection of In-Place Conditions: 
 

1. Do not cut or puncture vapor retarder. 
2. Repair damage and reseal vapor retarder before placing concrete. 
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B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
reduce bond to concrete. 

3.2 INSTALLATION OF STEEL REINFORCEMENT  

A. General: Comply with applicable requirements of CCR Title 24 Part 2, ACI 315, and CRSI's 
"Manual of Standard Practice" for fabricating, placing, and supporting reinforcement. Install 
reinforcement accurately and secure against movement, particularly under the weight of 
workmen and the placement of concrete. 

B. Accurately position, support, and secure reinforcement against displacement.  
1. Locate and support reinforcement with bar supports to maintain minimum concrete 

cover.  
2. Do not tack weld crossing reinforcing bars.   

C. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced to 
minimize sagging.  

1. Support welded-wire reinforcement in accordance with CRSI "Manual of Standard 
Practice." 

2. Lap edges and ends of adjoining sheets at least one mesh spacing.  
3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction.  
4. Lace overlaps with wire. 

D. Reinforcing Supports:  Support bars and welded wire fabric larger than 8-gage on metal 
chairs or spacers on metal hangers, accurately placed and securely fastened to steel 
reinforcement in place.  Support legs of accessories in forms without embedding in form 
surface.  Space chairs and accessories in conformance with CRSI's "Recommended 
Practice for Placing Bar Supports".  No wood will be permitted inside forms.  Precast 
concrete cubes may be used to support reinforcing for footings and slabs on grade. 

E. Placing and Tying:  Set reinforcing in place, space, and securely tie at splices and at 
crossing points and intersections in the position indicated, or as directed.  Point ends of wire 
away from forms. 

F. Spacing:  Space bars as indicated.  Where not indicated, the clear spacing for main 
longitudinal column reinforcement shall be not less than 1.5 times the nominal bar diameter, 
or 1-1/2 inches, or 1-1/3 times the maximum size aggregate, whichever is greater.  For 
other parallel bars, where spacing is not indicated, the minimum clear spacing shall not be 
less than the nominal bar diameter, or one inch, or 1-1/3 times the maximum size 
aggregate, whichever is less.  The clear distance limitations above also apply between the 
bars being spliced at a contact lap splice and adjacent bars. 

G. Splices:  Except for temperature bars in slabs and horizontal wall reinforcing, no splicing will 
be allowed for reinforcing bars unless detailed locations are indicated, or approval is given.  
Stagger lapped splices for horizontal wall reinforcing and slab temperature bars by the 
required minimum lap splice length.  Wherever possible, stagger splices of adjacent bars. 

H. Dowels:  Securely tie dowels in place before concrete is deposited.  In the event there are 
no bars in position to which dowels may be tied, add a No. 3 minimum to provide proper 
support and anchorage.  Bending of dowels after placement of concrete will not be 
permitted.  Protect dowels extended for future construction from weather exposure.  
Compliance with safety law requirements for extended dowels is required. 
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I. Cleaning:  At time of concrete placement, clean reinforcement free of coatings that would 
impair bond to concrete, otherwise clean reinforcing by sandblasting as required. 

J. Welding:  Welding of reinforcing steel will not be permitted except as specifically approved 
or detailed.  Welding shall comply with IBC Standard 19-2 and AWS D1.4 using low 
hydrogen electrodes.  Before welding, determine weldability of reinforcing bars by a 
laboratory chemical analysis. 

3.3 JOINTS 

A. 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. 
2. Continue reinforcement across construction joints unless otherwise indicated. 
3. Do not continue reinforcement through sides of strip placements of floors and slabs. 

B. 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. 

3.4 INSTALLATION TOLERANCES 

A. Comply with ACI 117. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections: 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. 

C. Notify the District Inspector at least 2 working days ahead of each concrete pour and do not 
place any concrete until all reinforcing steel has been installed and approved by the 
Inspector.  Complete all reinforcing in every way by the end of the working day before 
concrete placing.  Testing and inspections are specified in Section 01 45 00.  

3.6 DEFECTIVE WORK 

A. The following reinforcing steel construction will be considered defective and removed and 
replaced at no additional cost to the Owner. 

1. Bars with kinks or bends not indicated. 
2. Bars damaged by bending or straightening. 
3. Bars heated for bending. 
4. Reinforcement not placed in accordance with the drawings or specifications. 
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END OF SECTION 
 03/12/19  
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SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Cast-in-place concrete, including concrete materials, mixture design, 
placement procedures, and finishes 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections: 
 

1. Section 03 11 00 “Concrete Forming” for concrete formwork. 
2. Section 03 20 00 “Concrete Reinforcing” for steel reinforcing bars and welded-wire 

reinforcement. 
3. Section 03 24 00 “Fibrous Reinforcing” for fibrous reinforcing to be used for concrete 

floors scheduled to receive a polished concrete finish. 
4. Section 03 35 00 “Concrete Finishing Aid” for finishing aid for concrete floors scheduled 

to receive a polished concrete finish.  
5. Section 03 35 43 "Polished Concrete Finishing" for concrete floors scheduled to 

receive a polished concrete finish. 
6. Section 07 26 16 “Below Grade Vapor Barrier”. 
7. Section 32 13 13 “Landscape Site Concrete” for concrete pavement and walks.   

1.2 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. 

B.   Water/Cement Ratio (W/C Ratio): The ratio by weight of water to cementitious materials. 

1.3 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the following 
organizations, apply to the formwork only to the extent specified by the reference.  Refer to 
Section 01 42 19 for information concerning availability and use of references. 

  American Concrete Institute (ACI) 
  American Society for Testing and Materials (ASTM International) 

1.4 ACTION SUBMITTALS 

A. Product Data: For each of the following: 

1. Portland cement. 
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2. Aggregates. 
3. Admixtures: 

a. Include limitations of use, including restrictions on cementitious materials, 
supplementary cementitious materials, air entrainment, aggregates, 
temperature at time of concrete placement, relative humidity at time of concrete 
placement, curing conditions, and use of other admixtures. 

4. Curing materials. 
5. Joint fillers. 
6. Sealer. 
7. Chemical hardener.  

B. Design Mixtures: For each concrete mixture, include the following: 

1. Mixture identification. 
2. Minimum 28-day compressive strength. 
3. Durability exposure class. 
4. Maximum w/cm. 
5. Calculated equilibrium unit weight, for lightweight concrete. 
6. Slump limit. 
7. Air content. 
8. Nominal maximum aggregate size. 
9. Cellulose reinforcing fiber (where designated for concrete floors to receive polished 

concrete finish). 
10. Indicate amounts of mixing water to be withheld for later addition at Project site if 

permited. 
11. Intended placement method. 
12. Submit alternate design mixtures when characteristics of materials, Project conditions, 

weather, test results, or other circumstances warrant adjustments. 

C. Shop Drawings: 
 

1. Construction Joint Layout:  Indicate proposed construction joints required to construct 
the structure. 
 
a. Location of construction joints is subject to approval of the Architect. 

D. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete 
Mixtures" Article, including the following: 

1. Concrete Class designation. 
2. Location within Project. 
3. Exposure Class designation. 
4. Formed Surface Finish designation and final finish. 
5. Final finish for floors. 
6. Curing process. 
7. Floor treatment if any. 

E. Submittal procedures and quantities are specified in Section 01 33 00. 
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1.5 INFORMATIONAL SUBMITTALS 

A. 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. 

B. Floor surface flatness and levelness measurements report, indicating compliance with 
specified tolerances. 

C. Submittal procedures and quantities are specified in Section 01 33 00. 

1.6 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Except as modified by the requirements specified herein or the details indicated, 
concrete construction shall conform to the 2016 California Building Code (CBC) Title 
24 Part 2 Chapter 19A - Concrete. 

2. CalGreen Requirements:  Materials shall comply with environmental requirements of 
2016 California Building Code (CBC) Title 24 Part 11. 

a. The quantity of volatile organic compounds (VOC) used in materials shall not 
exceed the limits permitted under the current regulations for architectural 
coatings of the Bay Area Air Quality Management District. 

B. Installer Qualifications: A qualified installer who employs Project personnel qualified as a ACI-
certified Flatwork Technician and Finisher and a supervisor who is a certified ACI Flatwork 
Concrete Finisher/Technician or an ACI Concrete Flatwork Technician. 

1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor Installer. 

C. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing 
ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for 
production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Comply with ASTM C94/C94M and ACI 301. 

1.8 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows. 

1. Protect concrete work from physical damage or reduced strength that could be caused 
by frost, freezing actions, or low temperatures. 
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2. 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. 

3. Do not use frozen materials or materials containing ice or snow. 
4. Do not place concrete in contact with surfaces less than 35 deg F, other than 

reinforcing steel. 
5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs. 

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows: 

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F. 
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specifications for Structural Concrete."  
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

2.2 CONCRETE MATERIALS 

A. Source Limitations:  
 

1. Obtain each type or class of cementitious material of the same brand from the same 
manufacturer's plant.  

2. Obtain aggregate from single source.  
3. Obtain each type of admixture from single source from single manufacturer. 

B. Cementitious Materials:  

1. Portland Cement: Conform to ASTM C150, Type II.  The cement used in the work shall 
correspond to that on which the selection of concrete proportions was based. 
 

2. Fly Ash: ASTM C618, Class F. 

3. Where aggregates contain reactive substances, low alkali cement shall be used in all 
concrete.  Low alkali cement shall not contain more than 0.6 percent total alkali when 
calculated as sodium oxide as determined by the method given in ASTM C114. 

C. Pozzolan:  ASTM C618, Type F.   
1. Limit use of pozzolan to not more than 15 percent of cement content by weight. 
2. Polished Concrete Finishing Areas: Maximum of 5% replacement for Portland cement.  

D. Normal Weight Aggregates:  ASTM C33 coarse aggregate or better, graded.  Provide 
aggregates from a single source.    Comply with CCR Title 24 Part 2, Sec. 1903A.5. 
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1. Alkali-Silica Reaction:  Comply with the following: 
a. Use ASTM C227 to determine alkali reactivity of the aggregates as specified 

therein, the alkali reactivity shall be "innocuous" as determined by ASTM C289. 
 

2. Coarse Aggregate:  Clean, hard, crushed rock or washed gravel, free from organic 
materials or soft or friable materials, containing not more than 2 percent by weight of 
shale or cherty material and not more than 15 percent by weight of elongated 
fragments. 
 

3. Maximum Coarse-Aggregate Size: As indicated on Structural Drawings.  

4. Fine Aggregate:  Washed clean, uniformly screen graded, and containing not more 
than 2 percent by weight of deleterious materials such as shale, schist, alkali, clay 
lumps, earth, loam, mica or similar materials.  Uniformly grade fine aggregate from fine 
to coarse. 

E. Lightweight Aggregates:  ASTM C330; 1/2-inch nominal maximum aggregate size. 

F. Admixtures:  ACI-318, 26.4.1.4.  Admixture shall be subject to acceptance by the Architect 
and Division of the State Architect (DSA) as to type and amount used.  Admixtures shall not 
contain intentionally-added chlorides. 

1. Air-Entraining Admixture:  ASTM C260.  Acceptable products, or equal: 

BASF Corporation; MasterAir Series 
Cormix, Inc.; Air-Tite 

  Euclid Chemical Co.; Air-Mix 
  W.R. Grace & Co.; Darex AEA 
  Sika Corp.; AER 

2. Water Reducing Admixture:  ASTM C494, Type A.  Acceptable products, or equal: 

Cormix, Inc.; PSI N 
  Euclid Chemical Co.; Eucon WR 75 
  W.R. Grace & Co.; WRDA 
  BASF Corporation; MasterPozzolith Series or MasterPolyheed Series 

 Sika Corp.; Plastocrete 161 
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3. Retarding Admixture: ASTM C494, Type B.  Acceptable products, or equal: 

BASF Corporation; MasterSet R Series or MasterSet DELVO Series 

4. Accelerating Admixture: ASTM C494, Type C.  Acceptable products, or equal: 

BASF Corporation; MasterSet AC 534 or MasterSet FP 20. 

5. Water Reducing and Retarding Admixture: ASTM C494, Type D.  Acceptable products, 
or equal: 

BASF Corporation; MasterSet R Series or MasterSet DELVO Series. 

6. Water Reducing and Accelerating Admixture:  ASTM C494, Type E.  Acceptable 
products, or equal: 

  Cormix, Inc.; Gilco Accelerator 
  Euclid Chemical Co.; Accelguard 90 
  W.R. Grace & Co.; Duraset 

 BASF Corporation; MasterSet FP 20. 

7. High Range Water Reducing Admixture:  ASTM C494, Type F.  Acceptable products, 
or equal: 

  Cormix, Inc.; PSI Super 
  Euclid Chemical Co.; Eucon 37 
  W.R. Grace & Co.; Daracem 
  BASF Corporation; MasterRheobuild 1000, MasterGlenium Series or PS 1466. 

 Sika Corp.; Sikament 300 
 
8. Workability-Retaining Admixture:  ASTM C494, Type S.  Shall retain concrete  

workability without affecting time of setting or early-age strength development.   
Acceptable products, or equal: 

  
 BASF Corporation; MasterSure Z 60. 
 
10. Corrosion-Inhibiting Admixture:  Shall be a nominal 30 percent solution of calcium  
 nitrite or an amine/ester-based organic corrosion-inhibiting admixture.  Acceptable  
 products, or equal: 

 
BASF Corporation; MasterLife CI 30 or MasterLife CI 222. 

 
11. Shrinkage-Reducing Admixture:  ASTM C494, Type S.  Acceptable products, or 

equal: 
   

BASF Corporation; MasterLife SRA 20 or MasterLife CRA 007. 

G. Water Used in Mixing Concrete:  ASTM C94/C94M, potable, clean and free from deleterious 
amounts of acid, alkalis, organic or other materials. 

2.3 FIBER REINFORCEMENT 

A. Cellulose Reinforcing Fiber: As specified in Section 03 24 00 “Fibrous Reinforcing” for 
concrete floors to receive polished concrete finish. 
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2.4 CURING MATERIALS 

A. Curing Blanket for Polished Concrete Floors: As specified in Section 03 35 43 “Polished 
Concrete Finishing.”  

B. Moisture-Retaining Cover:  ASTM C171, polyethylene film burlap-polyethylene sheet. 

C. Curing Compound:  Types as follows subject to the limitations specified elsewhere in this 
Section: 

1. Non-film Forming Type:  Clear, water-based solution that penetrates below the 
concrete surface to react with free lime to seal, harden and dust proof concrete 
surfaces.  When tested in accordance with ASTM C156, compound shall restrict the 
loss of water to not more than 0.55 kg per square meter.  Acceptable products, or 
equal: 

BASF; Sonosil 
Burke Corp.; Res-X Silicate 

  Dayton-Superior; Day-Chem Sil-Cure (J13) 
  Euclid Chemical Co.; Cure & Hard 
  W. R. Meadows; Med-Cure 
  Nox-Crete, Inc.; Bro-Cure 

2. Dissipating Resin Type:  Water based, resin compound containing no wax, paraffin, 
gum or oil, designed to cure fresh concrete and complying with ASTM C309, Type I-D, 
Class B.  Acceptable products, or equal: 

BASF; Sonocure 
Burke Corp.; Aqua Resin Cure 

  Euclid Chemical Co.; Kurez VOX 
  W. R. Meadows; 1100 Clear 
  Nox-Crete, Inc.; Resin Cure E 
  Symons Corp.; Resi-Chem Clear Cure 

3. Pigmented Type:  Water based blend of pure waxes, polymers, additives, and alkali 
resistant pigments as recommended by the manufacturer of the coloring admixture.  
When tested in accordance with ASTM C156, compound shall restrict the loss of water 
to not more than 0.55 kg per square meter.  Acceptable products, or equal: 

  L.M. Scofield Co.; Lithochrome Colorwax, Water Base 
 Admixtures, Inc.; Colorfull Cure-Sealer 

4. Curing Sealer:  Water based acrylic resin compound containing not less than 
12 percent solids, designed to cure, seal and dustproof concrete floors, complying with 
ASTM C309, Type I, Class B.  Acceptable products, or equal: 

BASF; Kure-N-Seal WB 
Burke Corp.; Spartan Cote WB 

  Dayton-Superior; Safe Cure & Seal (J-18) 
  Euclid Chemical Co.; Aqua-Cure VOX 
  W. R. Meadows; Vocomp-20 
  Nox-Crete, Inc.; Cure & Seal 1200E 
  Symons Corp.; Cure & Seal 12% Emulsion 
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2.5 RELATED MATERIALS 

A. Expansion and Isolation Joint Filler:  Premolded, of sizes and thicknesses indicated, meeting 
the requirements of ASTM D8139. 

 
1. Source: Nomaflex by Nomaco, Inc. 
2. Description: ASTM D8139, asphalt-free, semi-rigid, closed-cell polypropylene foam. 
3. Thickness: 1/2 inch.   

B. Expansion Joint Sealing Compound:  Expansion joint sealant and backer rod is specified in 
Section 07 92 00. 

C. Below Grade Vapor Barrier: As specified in Section 07 26 16.  

D. Abrasive Aggregate:  Factory graded and packaged fused aluminum oxide grits or crushed 
emery containing not less than 40 percent aluminum oxide and not less than 25 percent ferric 
oxide.  Material shall be rust-proof, non-glazing and unaffected by freezing, moisture and 
cleaning materials. 

E. Drilled Anchors:  Acceptable products, or equal: 

  Hilti; Kwik-Bolt TZ Expansion Anchors (ICC Report No. ESR-1917) 

F. Epoxy Adhesive Anchoring System:  Basis-of-Design Product: 

Hilti HIT-RE 500v3 Safe Set System with Hilti Hollow Drill Bit and Vacuum with HAS-E  
Threaded Rod, per ICC ESR-3814). 

The HIT-RE 500 V3 adhesive anchoring system is an injectable two-component epoxy 
adhesive. The two components are kept separate by means of a dual-cylinder foil pack 
attached to a manifold. The two components combine and react when dispensed 
through a static mixing nozzle attached to the manifold. 

2.6 REPAIR MATERIALS 

A. Leveling Compound: Cementitious, single component, non-shrink, self-leveling underlayment 
for concrete floors, meeting ASTM C109 testing requirements of 4,000 psi.  Acceptable 
products, or equal: 

  Ardex; V-800 
  BASF; Sonoflow 

Burke Corp.; Flo-Tru 
  Dayton-Superior; LeveLayer II 
  Euclid Chemical Co.; Flo-Top 
  Symons Corp.; Floor Top 

  USG; 4500 series  

2.7 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. 
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1. Use a qualified independent testing agency for preparing and reporting proposed 
mixture designs based on laboratory trial mixtures. 

B. Concrete Proportions and Properties: 

1. Minimum Concrete Strengths at 28 Days:  As indicated. 

2. Maximum Slumps:  As indicated, or 4-inches for toppings on metal deck, 4-inches for  
slabs, footings and other horizontal members, 4-inches for walls, columns and other 
vertical members. 

3. Maximum Water-to-Cement Ratios:  As indicated. 

4. Maximum Size Aggregate:  In no case shall the maximum aggregate size used exceed 
one fifth of a member's thickness, one third of the depth of slabs, nor three fourths of 
the minimum clear spacing between individual reinforcing bars or bundles of bars.  In 
columns and piers it shall not exceed 2/3 of the clear distance between reinforcement.  
In addition, it shall never exceed the size indicated for the following: 

a. Slabs 6 inches and less in thickness:  1-inch. 
b. Walls less than 8 inches in thickness:  1-inch. 
c. Toppings over Steel Pan Stair Systems, and Metal Deck: 3/8-inch. 

5. Admixtures:  Admixtures shall be added in accordance with the manufacturer's 
instruction. 

a. High range water reducing accelerating admixtures may be used, at the 
Contractor's option, to improve workability and finishing of low slump concrete 
mixes and to produce flowable concrete for pumping.  Dosages shall be 
determined by the manufacturer after testing of cements and aggregates to be 
used. 

b. Water reducing admixtures may be used, at the Contractor's option, to improve 
workability and finishing of low slump concrete mixes. 

c. Water reducing, accelerating admixtures may be used, at the Contractor's 
option, to achieve early strength for earlier form removal. 

d. Air entraining admixture may be used, at the Contractor's option, to improve 
workability of low slump concrete mixes. 

C. Grout:  One part portland cement and 2 parts fine aggregate, by volume.  Grout shall be of a 
consistency suitable for the intended purpose and shall be used immediately after mixing.  
Grout used under minor bearing plates shall be "drypack" and shall be rammed into place.  
Small quantities of grout may be mixed by hand, but grout requiring 1/2 sack of cement, or 
more, per batch shall be machine mixed. 

2.8 CONCRETE MIXTURES 

A. Class A: Normal-weight concrete used for footings and grade beams. 
 

1. Exposure Class: ACI 318; F0, S0, W0, C0. 
2. Minimum Compressive Strength: 3500 psi at 28 days. 
3. Slump Limit: 4 inches. 
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B. Class B: Normal-weight concrete used for interior slabs-on-ground. 
 

1. Exposure Class: ACI 318; F0, S0, W0, C0. 
2. Minimum Compressive Strength: 3500 psi at 28 days. 
3. Slump Limit: 4 inches. 
4. Cellulose Fiber Reinforcement: For concrete to receive polished concrete finish; add 

to concrete mixture, in accordance with manufacturer’s written instructions, at a rate of 
1.5 lb/cu.yd. 

C. Class C: Normal-weight concrete used for exterior paving. 
 

1. Exposure Class: ACI 318; F1, S0, W0, C0. 
2. Minimum Compressive Strength: 2500 psi at 28 days. 
3. Slump Limit: 4 inches. 

D. Class D: Light-weight concrete fill over metal deck. 
 

1. Exposure Class: ACI 318; F0, S0, W0, C0. 
2. Minimum Compressive Strength: 3500 psi at 28 days. 
3. Slump Limit: 4 inches. 
4. Cellulose Fiber Reinforcement: For concrete to receive polished concrete finish; add 

to concrete mixture, in accordance with manufacturer’s written instructions, at a rate of 
1.5 lb/cu.yd. 

2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and ASTM C 1116/C 1116M, 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. 

2. Use ready mixed concrete, mixed and transported in accordance with ASTM C94. 

3. Retempering:  Mix concrete only in quantities for immediate use.  Discard concrete 
which has set, do not retemper. 

4. Indiscriminate addition of water to increase slump is prohibited.  When concrete arrives 
at the project with slump below that suitable for placing, water may be added only if 
neither the maximum permissible water-cement ratio nor the maximum slump is 
exceeded.  Incorporate the water by additional mixing equal to at least half of the total 
mixing required.  Accompany addition of water above that permitted by the limitation 
of water-cement ratio by a quantity of cement sufficient to maintain the proper 
water-cement ratio.  Obtain approval. 

5. In the event concrete is mixed at a central batching plant, the delivery shall be arranged 
so that intervals between batches are kept at a minimum, and in any event not more 
than 30 minutes.  Trucks shall be in first class condition and kept in constant rotation 
during delivery.  No water shall be added during transit or at the job without specific 
instructions from the civil engineer responsible for the mix design.  Concrete shall be 
placed within 90 minutes after addition of water and admixtures. 
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2.10 SOURCE QUALITY CONTROL 

A. General:  Submit mill tests and manufacturer's certification of compliance with ASTM 
Specifications to the Inspector in lieu of testing of cement and aggregate analysis. 

B. Mix Designs: 

1. Mix designs shall be made by the contractor’s concrete supplier under the supervision 
of a California Registered Civil Engineer, who shall determine mix proportions to fulfill 
the specified requirements for strength, aggregate size and workability of concrete, 
and such designs shall be used in proportioning all structural concrete.  Mix designs 
shall bear the signature and seal of the California Registered Engineer.  Two copies of 
the mix designs shall be filed with the Architect for record purposes only, not for review 
or approval. 

2. Make mix designs in accordance with ACI 318 Sec. 26.4.2. The Owner in accordance 
with Section 01 45 00 will pay costs for mix design. 

3. Cover and clear distances between reinforcing bars shown on the drawings shall be 
considered in determining the aggregate size for mix designs, which may result in an 
aggregate size smaller than the maximum aggregate size stipulated elsewhere in this 
specification. 

4. A list specifying the intended usage of each mix design shall be clearly shown as part 
of the designs. 

5. The maximum water-cement ratio for concrete intended for use in interior slabs-on-
grade shall be 0.45. 

6. Mix designs shall be reviewed and approved by the Owner’s Testing Laboratory for 
compliance with the contract documents, with “NO EXCEPTIONS TAKEN”. 

C. Owner’s Testing Laboratory shall provide continuous inspection at concrete batch plant, 
unless the requirements of CCR, T24 Sec. 1705A.3.3 are met. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. Before placing concrete, verify that installation of concrete forms, accessories, and 
reinforcement, and embedded items is complete and that required inspections have 
been performed. 

2. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF 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. 
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1. Use setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of ANSI/AISC 303. 

3.3 INSTALLATION OF VAPOR RETARDER  

A. Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarder according to 
ASTM E1643 and manufacturer's written instructions.  Refer to Section 07 26 16 “Below  
Grade Vapor Barrier.” 

3.4 JOINTS 

A. Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence. 
 

1. Install so strength and appearance of concrete are not impaired, at locations indicated 
or as approved by Architect. 
 

2. Place joints perpendicular to main reinforcement. 
 

a. Continue reinforcement across construction joints unless otherwise indicated.  
b. Do not continue reinforcement through sides of strip placements of floors and 

slabs. 
 

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. 
 

4. Locate joints for slabs in the middle third of spans. 
 

5. Locate horizontal joints in walls and columns at underside of floors and slabs, and at 
top of footings or floor slabs. 

 
6. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls, 

near corners, and in concealed locations where possible. 
 

7. Use a bonding agent at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete 
into areas as indicated. Construct control joints for a depth equal to at least one-fourth of 
concrete thickness as follows: 

 
1. Grooved Joints: Form control joints after initial floating by grooving and finishing each 

edge of joint to a radius of 1/8 inch. Repeat grooving of control joints after applying 
surface finishes. Eliminate groover tool marks on concrete surfaces. 

 
2. Sawed Joints: Form control 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 develops 
random cracks. 
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D. Isolation Joints in Slabs-on-Ground: 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 92 00 "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:  
 

1. Install dowel bars and support assemblies at joints where indicated.  
 

2. Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one 
side of joint. 

3.5 CONCRETE PLACEMENT  

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, 
and vapor retarder is complete and that required inspections are completed. 

1. Immediately prior to concrete placement, inspect vapor retarder for damage and 
deficient installation, and repair defective areas. 

2. Provide continuous inspection of vapor retarder during concrete placement and make 
necessary repairs to damaged areas as Work progresses. 

B. Notify the Owner's Inspector and DSA at least 2 working days in advance of the placing of 
any concrete. 

C. Geotechnical Engineer shall inspect soil bottoms for footings and slabs before placing 
concrete. 

D. Before placing concrete, forms shall be thoroughly inspected.  Remove wood chips, dirt, etc., 
take out temporary bracing and cleats, box openings for pipes, etc., secure forms in their 
correct position and make tight, secure reinforcement, anchors, and embedded items in their 
proper places.  Concrete which may be on the forms or reinforcement, and which is set and 
dry, shall be cleaned off and the forms and steel washed off before proceeding.  Remove 
water and all foreign matter from forms and excavations. 

E. Subgrade Preparation:  Before concrete floor slabs on grade are poured, place vapor barrier 
over prepared subgrade, lapping all joints not less than 4-inches.  Seal all joints and punctures 
in vapor barriers with pressure sensitive tape.   

F. Surface Preparation:  Before new concrete is deposited against hardened concrete, and 
before masonry is placed on concrete, remove all incrustations and laitance from forms, 
reinforcing, and surface of hardened concrete.  If the surface mortar and laitance of the first 
concrete pour has not been completely removed by water blasting, the hardened concrete 
surface shall receive a sandblast treatment exposing the coarse aggregate, to 1/4-inch 
amplitude.  Surfaces that are to receive drypack shall also be prepared as herein specified. 
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G. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect in writing, but not to exceed the amount indicated on the concrete 
delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 

H. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no 
new concrete is placed on concrete that has hardened enough to cause seams or planes of 
weakness. 

1. If a section cannot be placed continuously, provide construction joints as indicated. 
2. Deposit concrete to avoid segregation. 
3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures 

and in a manner to avoid inclined construction joints. 
4. Consolidate placed concrete with mechanical vibrating equipment in accordance with 

ACI 301. 

a. Do not use vibrators to transport concrete inside forms. 
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly 

penetrate placed layer and at least 6 inches (150 mm) into preceding layer. 
c. Do not insert vibrators into lower layers of concrete that have begun to lose 

plasticity. 
d. 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. 

I. 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. Do not place concrete floors and slabs in a checkerboard sequence. 
2. Consolidate concrete during placement operations, so concrete is thoroughly worked 

around reinforcement and other embedded items and into corners. 
3. Maintain reinforcement in position on chairs during concrete placement. 
4. Screed slab surfaces with a straightedge and strike off to correct elevations. 
5. Level concrete, cut high areas, and fill low areas. 
6. Slope surfaces uniformly to drains where required. 
7. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface. 
8. Do not further disturb slab surfaces before starting finishing operations. 

J. Handling and Depositing: 

1. Concreting, once started, shall be carried on as a continuous operation until the section 
of approved size and shape is completed. 

2. Handle concrete as rapidly as practicable from the mixer to the place of final deposit 
by methods that prevent the separation or loss of ingredients.  Deposit concrete as 
neatly as practicable, in its final position to avoid rehandling or flowing. 

3. Concrete shall not be dropped freely where reinforcing will cause segregation, nor shall 
it be dropped freely more than 4-feet.  Concrete shall be deposited to maintain a plastic 
surface approximately horizontal. 
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4. Do not deposit concrete that has partially hardened in the work.  Concrete shall not be 
retempered nor used after having stood 15 minutes after leaving the truck or mixer. 

K. Vibrating and Compacting: 

1. Thoroughly consolidate all concrete and compact by suitable means during the 
operation of placing and depositing.  Thoroughly work all concrete around 
reinforcement, embedded items, and into the corners of the forms.  Concrete against 
forms shall be thoroughly vibrated.  Use internal vibrators under experienced 
supervision and keep out of contact with reinforcement and wood forms. 

2. Vibrate close to the forms but do not continue at one spot to the extent that large areas 
of grout are formed or the heavier aggregates are caused to settle.  Take care not to 
disturb concrete that has taken its initial set. 

L. Flatwork: 

1. Set edge forms and intermediate screed strips accurately to produce the designed 
elevations and contours in the finished surface, and sufficiently strong to support 
vibrating bridge screeds or roller pipe screeds if the nature of the finish specified 
requires the use of such equipment.  Align concrete surface to the contours of screed 
strips by the use of strike-off templates or approved compacting type screeds. 

2. When the formwork is cambered, set screeds to a like camber to maintain the proper 
concrete thickness. 

3. Locate and detail joints in slabs on grade as indicated. 

4. Thoroughly consolidate concrete slabs.  Use internal vibration along the bulkheads of 
slabs on grade.  Obtain consolidation of slabs and floors with vibrating bridge screeds, 
roller pipe screeds, or other approved means.  Concrete to be consolidated shall be as 
dry as practical and the surfaces thereof shall not be manipulated before the finishing 
operations. 

3.6 FINISHING FORMED SURFACES 

A. General: Provide sacked or rubbed finishes where indicated.  Provide sacked finish where no 
other finish is indicated.  As-cast finish not acceptable. 

B. As-Cast Surface Finishes: Not Used. 

C. Smooth-Formed Finish:  
 

1. As-cast concrete texture imparted by form-facing material, arranged in an orderly and 
symmetrical manner with a minimum of seams.  

2. Repair and patch tie holes and defects.  
3. Remove fins and other projections that exceed specified limits on formed-surface 

irregularities. 
4. Apply to concrete surfaces to receive a rubbed finish. 

D. Sacked Finish:   
 

1. Remove fins, rough spots, stains and hardened mortar by carefully rubbing with a fine 
abrasive stone to a smooth even surface.   
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2. Remove excess form sealer by carefully scrubbing surface with 5 to 10 percent solution 
of muriatic acid.   

3. Fill holes or irregular surfaces.   
4. Apply a slurry proportioned one part cement to 1-1/2 parts sand, passing a No. 16 

sieve, by damp loose volume, mixed with sufficient water to form a grout having the 
consistency of thick paint.   

5. Before applying slurry to surfaces, dampen concrete sufficiently to prevent water 
absorption.   

6. Spread slurry over surfaces with a clean sponge rubber float to completely fill holes 
and imperfections.   

7. Float surface vigorously, and while slurry is still plastic remove excess grout.   
8. Allow to dry then rub with burlap to completely remove dry grout so that no visible grout 

film remains.   
9. Complete the entire cleaning operation for any area the day it is started. 

E. Smooth-Rubbed Finish:   

1. Perform no later than one day after form removal. 
2. Moisten concrete surfaces and rub with carborundum brick or another abrasive until 

producing a uniform color and texture. 
3. If sufficient cement paste cannot be drawn from the concrete by the rubbing process, 

use a grout made from the same cementitious materials used in the in-place concrete. 

F. Related Unformed Surfaces: 

1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed 
surfaces, strike off smooth and finish with a color and texture matching adjacent formed 
surfaces. 

2. Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 

3.7 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. Float Finish: 

1. When bleedwater sheen has disappeared and concrete surface has stiffened 
sufficiently to permit operation of specific float apparatus, consolidate concrete surface 
with power-driven floats or by hand floating if area is small or inaccessible to power-
driven floats. 

2. Repeat float passes and restraightening until surface is left with a uniform, smooth, 
granular texture and complies with ACI 117 tolerances for conventional concrete. 

3. Apply float finish to surfaces to receive trowel finish, subfloors for ceramic and quarry 
tile, and for interior stair treads and landings.  

 
a. Tolerances for floors indicated to receive thin set ceramic tile applications shall 

not exceed 1/8-inch in 12-feet. 
b. Tolerances for all other floors shall not exceed 1/4-inch in 12-feet. 
c. Finish floors that do not meet specified tolerances shall be leveled to within the 

specified tolerances using a leveling compound. 

C. Trowel Finish: 
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1. After applying float finish, apply first troweling and consolidate concrete by hand or 
power-driven trowel. 

2. Continue troweling passes and restraighten until surface is free of trowel marks and 
uniform in texture and appearance. 

3. Grind smooth any surface defects that would telegraph through applied coatings or 
floor coverings. 

4. Do not add water to concrete surface. 
5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 

3 percent. 
6. Apply a trowel finish to interior concrete finish floors exposed to view, and subfloors for 

resilient flooring and carpet.    
7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, for a 

randomly trafficked floor surface: 
8. Apply Section 03 35 00 “Concrete Finishing Aid” to improving finishing and surface 

consistency.  

a. Slabs on Ground: 

1) For Slabs with Carpet: Specified overall values of flatness, FF 25; and of 
levelness, FL 20; with minimum local values of flatness, FF 17; and of 
levelness, FL 15. 

2) For Slabs with Thin Floor Coverings: Specified overall values of flatness, 
FF 35; and of levelness, FL 25; with minimum local values of flatness, 
FF 24; and of levelness, FL 17. 

3) For Polished Concrete Floors: Refer to Section 03 35 43 “Polished 
Concrete Finishing” for FF and FL tolerances. 

b. Suspended Slabs: 

1) For Slabs with Carpet: Specified overall values of flatness, FF 25; and of 
levelness, FL 20; with minimum local values of flatness, FF 17; and of 
levelness, FL 15. 

2) For Slabs with Thin Floor Coverings: Specified overall values of flatness, 
FF 35; and of levelness, FL 20; with minimum local values of flatness, 
FF 24; and of levelness, FL 15. 

3) For Polished Concrete Floors: Refer to Section 03 35 43 “Polished 
Concrete Finishing” for FF and FL tolerances. 

D. Edge and Joint Finish:  Use standard tools to produce rounded edge corners and intermediate 
line scoring. 

E. Mark-Off Lines:  Form mark-off lines with curved edging tool, neat and true to line, uniform 
throughout.  Conform to markings indicated. 

F. Finishes for exterior concrete paving construction are specified in Section 32 13 13. 

3.8 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  
 

1. Fill in holes and openings left in concrete structures after work of other trades is in 
place unless otherwise indicated.  

2. Mix, place, and cure concrete, as specified, to blend with in-place construction.  
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3. 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: 

1. Coordinate sizes and locations of concrete bases with actual equipment provided. 
2. Construct concrete bases 4 inches high unless otherwise indicated, and extend base 

not less than 6 inches in each direction beyond the maximum dimensions of supported 
equipment unless otherwise indicated or unless required for seismic anchor support. 

3. Minimum Compressive Strength: As indicated. 
4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise 

indicated, install dowel rods on 18-inchcenters around the full perimeter of concrete 
base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices.  

a. Use setting drawings, templates, diagrams, instructions, and directions 
furnished with items to be embedded. 

b. Cast anchor-bolt insert into bases.  
c. Install anchor bolts to elevations required for proper attachment to supported 

equipment. 

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated 
items.  

 
1. Cast-in inserts and accessories as shown on Drawings.  
2. Screed, tamp, and trowel finish concrete surfaces. 

3.9 CONCRETE CURING 

A. Protect freshly deposited concrete from premature drying and excessively hot or cold 
temperatures,  

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing. 
2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing. 

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows: 

1. Cure formed concrete surfaces, including underside of beams, supported slabs, and 
other similar surfaces. 

2. Cure concrete containing color pigments in accordance with color pigment 
manufacturer's instructions. 

3. If forms remain during curing period, moist cure after loosening forms. 
4. If removing forms before end of curing period, continue curing for remainder of curing 

period, as follows: 

a. Continuous Fogging: Maintain standing water on concrete surface until final 
setting of concrete. 

b. Continuous Sprinkling: Maintain concrete surface continuously wet. 
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c. Absorptive Cover: Pre-dampen absorptive material before application; apply 
additional water to absorptive material to maintain concrete surface continuously 
wet. 

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with 
sheeting material, taping, or lapping seams. 

e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation 
by power spray or roller in accordance with manufacturer's written instructions. 

1) Recoat areas subject to heavy rainfall within three hours after initial 
application. 

2) Maintain continuity of coating and repair damage during curing period. 

C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows: 

1. Begin curing immediately after finishing concrete. 
2. Interior Concrete Floors: 

a. Polished Concrete Floors, Resilient Flooring, and All Floor Finishes:  
1) Reflective Curing Blanket: As soon as concrete has sufficient set to permit 

application without marring concrete surface, install prewetted absorptive 
cover over entire area of floor. 

 2) Lap edges and ends of absorptive cover not less than 12-inches. 

3) Maintain absorptive cover water saturated, and in place, for duration of 
curing period, but not less than seven days. 

OR 

b. Polished Concrete Floors, Resilient Flooring, and All Floor Finishes:  

1) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces 
continuously wet for not less than seven days, utilizing one, or a 
combination of, the following: 

 
a) Water. 
b) Continuous water-fog spray. 

 
c. All Exposed Concrete:  Curing and sealing compound is usually for floors and 

slabs and may act as a permanent surface finish. 

1) Apply uniformly to floors and slabs indicated in a continuous operation by 
power spray or roller in accordance with manufacturer's written 
instructions. 

2) Recoat areas subjected to heavy rainfall within three hours after initial 
application. 

3) Repeat process 24 hours later, and apply a second coat. Maintain 
continuity of coating, and repair damage during curing period. 

3.10 TOLERANCES 

A. Conform to ACI 117. 



   
2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 03 30 00 
 San Rafael City Schools Cast-in-Place Concrete - 20 

3.11 JOINT FILLING 

 
A. Expansion Joints: 

 
1. General: Prepare, clean, and install joint filler in accordance with manufacturer's written 

instructions. 
a. Defer joint filling until concrete has aged at least one month. 
b. Do not fill joints until construction traffic has permanently ceased. 

2. Position filler against forms, adjacent concrete slabs, and other construction. 
3. Pre-score top edge or place expansion joint void-cap over filler. Install filler with top 

edge at or slightly below final concrete surface.  
4. After concrete has cured apply joint sealant flush with concrete surfaces. 

3.12 CONCRETE SURFACE REPAIRS  

A. Defective Concrete:  
 

1. Repair and patch defective areas when approved by Architect.  
2. Remove and replace concrete that cannot be repaired and patched to Architect's 

approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 
parts fine aggregate passing a No. 16 sieve, using only enough water for handling and 
placing. 

C. Any concrete which is not formed as shown on the drawings, or for any reason is out of 
alignment, or is not true, or is not plumb or level, or is not in plane, or shows a defective 
surface, or is otherwise not in true and continuous form or is structurally defective, shall be 
considered as not conforming with the intent of this specification. 

D. Remove such concrete from the job and replace with new work, at no extra cost to the Owner, 
unless Architect grants permission to patch defective area in accordance with the following 
procedures.  Do not consider permission to patch any such area as a waiver of Architect's 
right to require complete removal of defective work if patching does not, in his opinion, 
satisfactorily produce or restore required quality and appearance of surface.  Defects 
impairing strength of concrete will require special repairs or removal as directed by the 
Architect. 

E. Patching Appearance Defects: 

1. Inspection:  After removing entire formwork assemblies, inspect concrete surfaces and 
patch tie holes, pour joints, voids, stone pockets, and such other defective areas as 
are permitted by Architect to be patched. 

2. Procedure:  Where necessary, chip away defective areas to depth of not less than 1-
inch with edges perpendicular to surface, with no feather edges.  Wet area to be 
patched and a space at least 6-inches wide entirely surrounding it, to prevent 
absorption of water from patching mortar.  Place grout of equal parts portland cement 
and sand with sufficient water to produce a brushing consistency.  Brush well into 
surface, and then follow immediately with patching mortar. 

3. Use patching mortar of same material and of approximately same proportions as used 
for concrete, except omit coarse aggregate, and do not mix richer than 1 part cement 
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to 3 parts sand.  Use as little mixing water as is consistent with requirements of 
handling and placing. 

4. Compact mortar into place and screed off so as to leave patch slightly higher than 
surrounding surface.  Then leave patch undisturbed for a period of 1 to 2 hours to 
permit initial shrinkage before being finally finished.  Finish the patch in such a manner 
as to match adjoining surface, after striking off the patch with a straightedge spanning 
the patch and held parallel to direction of form marks. 

F. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive 
and patching mortar. 

G. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 

3.13 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified testing and inspecting agency to perform 
field tests and inspections and prepare testing and inspection reports.  Owner’s testing and 
inspecting agency to provide tests and inspections in accordance with CCR, T24, Sec. 
1705A.3 and Table 1705A.3; and Sec. 1910A. 

1. Testing agency shall immediately report to Architect, Contractor, and concrete 
manufacturer any failure of Work to comply with Contract Documents. 

2. Testing agency shall report results of tests and inspections, in writing, to Owner, 
Architect, Contractor, and concrete manufacturer within 48 hours of inspections and 
tests. 

 
a. Test reports shall include reporting requirements of ASTM C31/C31M and 

ASTM C39/C39M, including the following as applicable to each test and 
inspection: 

 
1) Project name. 
2) Name of testing agency. 
3) Names and certification numbers of field and laboratory technicians 

performing inspections and testing. 
4) Name of concrete manufacturer. 
5) Date and time of inspection, sampling, and field testing. 
6) Date and time of concrete placement. 
7) Location in Work of concrete represented by samples. 
8) Date and time sample was obtained. 
9) Truck and batch ticket numbers. 
10) Design compressive strength at 28 days. 
11) Concrete mixture designation, proportions, and materials. 
12) Field test results. 
13) Information on storage and curing of samples before testing, including 

curing method and maximum and minimum temperatures during initial 
curing period. 

14) Type of fracture and compressive break strengths at seven days and 28 
days. 

B. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing 
agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, 
design air content, design slump at time of batching, and amount of water that can be added 
at Project site. 
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C. 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. 

D. 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 at least one composite sample for each 50 cu. yd. of 

concrete or fraction thereof, or not less than once for each 2,000 square feet of surface 
area for slabs or walls, of each concrete mixture placed each day, per ACI  318 Sec 
26.12.2.1 and 2016 CBC 1905A.1.16. 

 
a. When frequency of testing will provide fewer than five compressive-strength 

tests for each concrete mixture, testing shall be conducted from at least five 
randomly selected batches or from each batch if fewer than five are used. 

 
2. Slump: ASTM C 143/C 143M;  

 
a. 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.  
b. Perform additional tests when concrete consistency appears to change. 
 

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; ASTM 
C173/C173M volumetric method, for structural lightweight concrete.  

 
a. 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/C 1064M:  
 

a. 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. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete. 

 
a. One test for each composite sample, but not less than one test for each day's 

pour of each concrete mixture. 
 

6. Compression Test Specimens: ASTM C 31/C 31M. 
 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 
composite sample. 

b. Cast and field cure two sets of two standard cylinder specimens for each 
composite sample. 

7. Compressive-Strength Tests: ASTM C 39/C 39M.  
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a. Test one set of two laboratory-cured specimens at 7 days and one set of two 
specimens at 28 days. 

b. Test one set of two field-cured specimens at 7 days and one set of two 
specimens at 28 days 

c. 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. 

 
8. 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. 
 

9. 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 if specified compressive strength is ≤ 5000 psi. 
 

10. Test results shall be reported in writing to Architect, IOR, 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. 
 

11. 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. 
 

12. Additional Tests:  
 

a. 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.  

b. Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C 42/C 42M or by other 
methods as directed by Architect. 
1) Acceptance criteria for concrete strength shall be in accordance with ACI 

301, section 1.6.6.3. 
 

13. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 
 

14. Correct deficiencies in the Work that test reports and inspections indicate do not 
comply with the Contract Documents. 

E. Measure floor and slab flatness and levelness in accordance with ASTM E1155 within 48  
hours of completion of floor finishing and promptly report test results to Architect. 

3.14 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 
2. Diaper hydraulic equipment used over concrete surfaces. 
3. Prohibit vehicles from interior concrete slabs. 
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4. Prohibit use of pipe-cutting machinery over concrete surfaces. 
5. Prohibit placement of steel items on concrete surfaces. 
6. Prohibit use of acids or acidic detergents over concrete surfaces. 
7. 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. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete 
finish using Floor Slab Protective Covering. 

3.15 DEFECTIVE WORK 

A. Remove and replace defective concrete construction at no cost to Owner.  

END OF SECTION 
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SECTION 05 40 00 

COLD FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Cold Formed metal framing systems as follows: 
 

1. Exterior non-load bearing wall framing. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Requirements: 
 

1. Section 05 50 00 "Metal Fabrications" for miscellaneous steel shapes, and 
connections used with cold-formed metal framing. 

2. Section 09 21 16.23 "Gypsum Board Shaft Wall Assemblies" for interior non-load-
bearing, metal-stud-framed, shaft-wall assemblies, with height limitations. 

3. Section 09 22 16 "Non-Structural Metal Framing" for standard, interior non-load-
bearing, metal-stud framing, with height limitations and ceiling-suspension 
assemblies and furring systems for gypsum board ceilings and soffits. 

4. Section 09 51 13 “Acoustical Panel Ceilings” for suspension systems for acoustical 
ceilings. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the stone facing only to the extent specified by the 
reference.  Refer to Section 01 42 19 for information concerning availability and use of 
references. 

   
American Welding Society (AWS) 

  American Iron and Steel Institute (AISI) 
  ASTM International (ASTM) 
  Steel Stud Manufacturers Association (SSMA) 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

B. Before beginning installation of the metal framing systems, hold a conference with 
representatives of the installers of metal framing systems, door frames, cement plaster, 
gypsum board, mechanical and electrical construction, Contractor, Owner's representative, 
and Architect in attendance. The conference shall assure a clear understanding of the 
drawings and specifications, resolve possible conflicts and establish coordination between 
all parties involved. 
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1.4 ACTION SUBMITTALS 

A. Product Data:  Submit framing manufacturer's literature, including a current ICC Evaluation 
Report, showing tabulation of structural properties, load capacities, dimensions, metal 
gages and type of coating for all framing and furring members.   

B. Shop Drawings:   
 

1. Submit shop drawings for wall and partition framing systems and special assemblies 
where the design is not indicated.   

2. Show layout, size, gage and cross sections and spacing of framing members; 
connections including welding procedures and electrodes; and supplemental 
strapping, bridging, lateral bracing, accessories, and details required for proper 
installation.   

3. Furnish layout of required clips or slots to the metal deck installer well in advance of 
deck installation. 

C. Submittal procedures and quantities are specified in Section 01 33 00. 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding Certificates. 

B. Evaluation Reports:  For cold-formed steel framing, post-installed anchors, and power-
actuated fasteners, from ICC-ES or other qualified testing agency acceptable to authorities 
having jurisdiction. 

1. Metal stud manufacturer to have a 3rd party evaluation report for its products that are 
reviewed to the local building code or its model code (IBC 2015 and AISI NASPEC 
2007) with 2016 amendments.   

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM E329 for testing indicated. 

B. Product Tests:  Mill certificates or data from a qualified independent testing agency 
indicating steel sheet complies with requirements, including base-metal thickness, yield 
strength, tensile strength, total elongation, chemical requirements, and metallic-coating 
thickness. 

C. Regulatory Requirements:  Furnish and install wall framing and powder driven fasteners in 
accordance with the framing and fastener manufacturer's current ICC Evaluation Reports. 

D. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified according to the product-certification program of the Certified Steel 
Stud Association, the Steel Framing Industry Association, or the Steel Stud Manufacturers 
Association. 

E. Fire Rated Assemblies:  Where framing units are components of assemblies indicated for a 
fire-resistance rating, including those required for compliance with the 2016 California 
Building Code (CBC) Title 24 Part 2, Chapter 9 - California Fire Code, provide units which 
are listed in the current UL "Fire Resistance Directory" and that have been approved by the 
State Fire Marshal. 
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F. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code - Steel." 
2. AWS D1.3, "Structural Welding Code - Sheet Steel." 

G. AISI Specifications and Standards: Comply with: 

1. AISI S100 “North American Specification for the Design of Cold-Formed Steel 
Structural Members”. 

2. AISI S200 “North American Standard for Cold-Formed Steel Framing – General 
Provisions”. 

3. AISI S201 “North American Standard for Cold-Formed Steel Framing – Product 
Standard”. 

4. AISI S211 “North American Standard for Cold-Formed Steel Framing – Wall Stud 
Design”. 

5. AISI S212 “North American Standard for Cold-Formed Steel Framing – Header 
Design”. 

6. AISI S213 “North American Standard for Cold-Formed Steel Framing – Lateral 
Design”.  

7. AISI “Code of Standard Practice for Cold-Formed Steel Structural Framing”. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to the project site and store them in adequately ventilated dry locations.  If 
it is necessary to store materials outside, stack them off the ground on a platform and fully 
protected from the weather. 

B. Protect and store cold-formed steel framing from corrosion, moisture staining, deformation, 
and other damage during delivery, storage, and handling as required in AISI's "Code of 
Standard Practice". 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Provide products by one of the following: 
 

1. SCAFCO Steel Stud Company; www.scafco.com; ICC-ESR-3064P; (Basis-of-
Design). 

2. ClarkDietrich Building Systems; www.clarkdietrich.com;  ICC-ESR-1166P and ESR-
2457. 

3. CEMCO Steel Framing Systems; ICC-ES Evaluation Report ESR-3403P. 
4. The Steel Network, Inc.; ICC-ES Evaluation Report ESR-1903 and ESR-2049. 
5. Substitutions: Section 01 25 13 – Product Options and Substitutions. 

2.2 COLD-FORMED STEEL FRAMING MATERIALS 

A. Recycled Content of Steel Products:  Provide products with an average recycled content of 
steel products so postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 25 percent. 
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B. Hot-dip Zinc Coated Steel:  ASTM A653 Structural Grade or ASTM A1003, Structural 
Grade, of grade and coating designation as follows: 

 
1. Grade; 50,000 psi yield strength for 16-gage and greater; and 33,000-psi yield 

strength for 18-gage and lighter.   
2. Coating: Hot-dip zinc coating complying with designation G60. 

C. Steel Sheet for Vertical Deflection/Drift Clips:  ASTM A 653/A 653M, structural steel, zinc 
coated, of grade and coating as follows: 

1. Grade:  50, Class 1. 
2. Coating:  G90. 

2.3 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, 
punched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  As indicated. 
2. Flange Width:  As indicated. 
3. Section Properties: As indicated. 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with unstiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  Matching steel studs, or as indicated. 
2. Flange Width:  As indicated. 

C. Vertical Deflection/Drift Clips:  Manufacturer's standard bypass or head clips, capable of 
isolating wall stud from upward and downward vertical displacement and lateral drift of 
primary structure through positive mechanical attachment to stud web and structure, having 
a valid ICC ES Report complying with ICC Acceptance Criteria AC261, such as ICC-ESR-
2049 or equivalent.  Mechanical attachment to structure and screw attachment to stud web 
using step-bushings to permit frictionless vertical movement; 68 mils (1.72 mm) minimum 
thickness, size as required by structural design calculations. 

 
1. Basis-of-Design Product:  The Steel Network, Inc. DriftClip including step bushings. 

a. By-pass Structure:  The Steel Network, Inc. DriftClip (DSLS). 
2. Or equal. 

D. Single Deflection/Drift Track:  Manufacturer's single, deep-leg, U-shaped steel track; 
unpunched, with unstiffened flanges, of web depth to contain studs while allowing free 
vertical movement and lateral building drift, with flanges designed to support horizontal 
loads and transfer them to the primary structure, and as follows: 

1. Basis-of-Design Product:  The Steel Network, Inc. DriftTrak including step bushings. 
a. Exterior Head of Wall Free Lateral Movement Assembly:  The Steel Network, 

Inc. DriftTrak (DTSL). 
2. Or equal. 
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2.4 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A1003, Structural Grade, 
Type H, metallic coated, of same grade and coating weight used for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless 
otherwise indicated, as follows: 

1. Supplementary framing. 
2. Bracing, bridging, and solid blocking. 
3. Web stiffeners. 
4. Anchor clips. 
5. End clips. 
6. Foundation clips. 
7. Gusset plates. 
8. Stud kickers and knee braces. 
9. Joist hangers and end closures. 
10. Hole reinforcing plates. 
11. Backer plates. 

2.5 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips:  ASTM A36, zinc coated by hot-dip process according to 
ASTM A123. 

B. Anchor Bolts:  ASTM F1554, Grade indicated, threaded carbon-steel and carbon-steel nuts; 
and flat, hardened-steel washers; zinc coated by hot-dip process according to ASTM A153. 

C. Expansion Anchors: Fabricated from corrosion-resistant materials, with allowable load or 
strength design capacities calculated according to ICC-ES AC193 and ACI 318 greater than 
or equal to the design load, as determined by testing per ASTM E 488 conducted by a 
qualified testing agency. 

 Hilti Corp.; Kwik Bolt-TZ; ICC Report ESR-1917 

D. Power-Actuated Anchors: Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with allowable load capacities calculated 
according to ICC-ES AC70, greater than or equal to the design load, as determined by 
testing per ASTM E 1190 conducted by a qualified testing agency. 

  Hilti Corp.; ICC Report ESR-2269 
  ITW/Ramset/Red Head; ICC Report ESR -1147 

E. Mechanical Fasteners:  ASTM C1513, corrosion-resistant-coated, self-drilling, self-tapping, 
steel drill screws. 

1. Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere. 

F. Welding Electrodes:  Comply with AWS requirements.   ASTM electrode classification A233 
E60. 

G. Screws:  Minimum No. 10 by 3/8-inch cadmium or zinc coated TEKS screws with pan 
heads. 
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H. Wire for Hangers and Ties:  ASTM A641, Class 1 zinc coating, soft temper. 

I. Concrete inserts, expansion anchors, powder driven fasteners, flange clips, and bolts for 
attachment of hanger wires to overhead construction shall have a rated capacity equal to 
that of the hanger wire. 

2.6 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  SSPC-Paint 20.  High zinc dust content galvanizing repair paint 
meeting the requirements of ASTM A780 or hot applied zinc rich material.  Acceptable 
products or equal: 

  American Solder & Flux; Drygalv 
  Kenco Div.; Galvicon 
  Metalloy Products Co.; Galvalloy 

B. Cement Grout:  Portland cement, ASTM C150, Type I; and clean, natural sand, 
ASTM C404.  Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum 
water required for placement and hydration. 

C. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage-compensating agents, and 
plasticizing and water-reducing agents, complying with ASTM C1107, with fluid consistency 
and 30-minute working time. 

D. Shims:  Load bearing, high-density multimonomer plastic, and nonleaching; or of cold-
formed steel of same grade and coating as framing members supported by shims. 

E. Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to match width of bottom track or rim track members. 

2.7 FABRICATION 

A. Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and 
with connections securely fastened, according to referenced AISI's specifications and 
standards, manufacturer's written instructions, and requirements in this Section. 

1. Fabricate framing assemblies using jigs or templates. 
2. Cut framing members by sawing or shearing; do not torch cut. 
3. Fasten cold-formed steel framing members by welding, screw fastening, clinch 

fastening, pneumatic pin fastening, or riveting as standard with fabricator.  Wire tying 
of framing members is not permitted. 

a. Comply with AWS D1.3 requirements and procedures for welding, appearance 
and quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, with 
screw penetrating joined members by no fewer than three exposed screw 
threads. 

4. Fasten other materials to cold-formed steel framing by welding, bolting, pneumatic 
pin fastening, or screw fastening, according to Shop Drawings. 
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B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and 
erection stresses.  Lift fabricated assemblies to prevent damage or permanent distortion. 

C. Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum allowable 
tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Spacing:  Space individual framing members no more than plus or minus 1/8 inch 
from plan location.  Cumulative error shall not exceed minimum fastening 
requirements of sheathing or other finishing materials. 

2. Squareness:  Fabricate each cold-formed steel framing assembly to a maximum out-
of-square tolerance of 1/8 inch. 

D. Backing Plates:  Steel, 3/16 inch thick, of proper size to accommodate fastenings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Install load bearing shims or grout between the underside of load-bearing wall bottom track 
and the top of foundation wall or slab at locations with a gap larger than 1/4 inch to ensure a 
uniform bearing surface on supporting concrete or masonry construction. 

B. Install sealer gaskets at the underside of wall bottom track or rim track and at the top of 
foundation wall or slab at stud or joist locations. 

3.3 INSTALLATION, GENERAL 

A. General:  Conform to rules and practices set forth in the 2016 CBC Title 24 Part 2 and AISI 
"Specifications for Design for Cold Formed Steel Structural Members," and with the 
manufacturer's printed instructions and recommendations, as applicable. 

B. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field 
assembled. 

C. Install cold-formed steel framing according to AISI S200 and to manufacturer's written 
instructions unless more stringent requirements are indicated. 

D. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting 
structure. 

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, 
even, true-to-line joints with maximum variation in plane and true position between 
fabricated panels not exceeding 1/16 inch. 
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E. Install cold-formed steel framing and accessories plumb, square, and true to line, and with 
connections securely fastened. 

1. Cut framing members by sawing or shearing; do not torch cut. 
2. Fasten cold-formed steel framing members by welding, screw fastening, clinch 

fastening, or riveting.  Wire tying of framing members is not permitted. 

a. Comply with AWS D1.3 requirements and procedures for welding, appearance 
and quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, and 
complying with requirements for spacing, edge distances, and screw 
penetration. 

F. Install framing members in one-piece lengths unless splice connections are indicated for 
track or tension members. 

G. Install temporary bracing and supports to secure framing and support loads comparable in 
intensity to those for which structure was designed.  Maintain braces and supports in place, 
undisturbed, until entire integrated supporting structure has been completed and permanent 
connections to framing are secured. 

H. Do not bridge building expansion joints with cold-formed steel framing.  Independently 
frame both sides of joints. 

I. Install insulation, specified in Section 07 21 00, in built-up exterior framing members, such 
as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on 
completion of framing work. 

J. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's 
approved or standard punched openings. 

K. Erection Tolerances:  Install cold-formed steel framing level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from plan 
location.  Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 

3.4 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely anchor 
to supporting structure as indicated. 

B. Fasten both flanges of studs to bottom track unless otherwise indicated.  Space studs as 
follows: 

1. Stud Spacing:  16 inches, unless otherwise indicated. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical 
loads while providing lateral support. 
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1. Install single deflection/drift tracks and anchor to building structure. 
2. Connect vertical deflection/drift clips to infill studs and anchor to building structure, 

where shown on drawings. 

E. Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop 
Drawings but not more than 48 inches apart.  Fasten at each stud intersection. 

1. Top Bridging for Single Deflection/Drift Track:  Install row of horizontal bridging within 
12 inches of single deflection/drift track.  Install a combination of bridging and stud or 
stud-track solid blocking of width and thickness matching studs, secured to stud webs 
or flanges. 

a. Install solid blocking at centers indicated on drawings. 

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-
framing system. 

3.5 ERECTION TOLERANCES 

A. Install cold-formed steel framing level, plumb, and true to line to a maximum allowable 
tolerance variation of 1/8 inch in 10 feet and as follows: 

 
1. Space individual framing members no more than plus or minus 1/8 inch from plan 

location. Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 

3.6 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed steel framing with galvanized repair paint according to ASTM A780 
and manufacturer's written instructions. 

B. Touch up abrasions, burns, and welding, including construction activities of other trades, 
with primers for primed steel or with approved galvanizing compound if galvanized.  
Remove oil, grease, rust, loose scale, loose coatings, weld slag and other deleterious 
material before touch-up. 

C. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 
and Installer that ensure that cold-formed steel framing is without damage or deterioration 
at time of Substantial Completion. 

END OF SECTION 
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SECTION 06 10 00 

 

ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
 

1. Rooftop equipment bases and support curbs. 
2. Wood blocking, cants, and nailers. 
3. Wood furring and grounds. 
4. Wood sleepers. 
5. Plywood backing panels. 

B.   Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

1.2 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal or greater size but less than 5 inches 
nominal size in least dimension. 

C. Lumber grading agencies, and the abbreviations used to reference them, include the 
following: 

 
1. RIS: Redwood Inspection Service. 
2. WCLIB: West Coast Lumber Inspection Bureau. 
3. WWPA: Western Wood Products Association. 

1.3 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the stone facing only to the extent specified by the 
reference.  Refer to Section 01 42 19 for information concerning availability and use of 
references. 

APA-The Engineered Wood Association (APA) 
American Society for Testing and Materials (ASTM International) 
American Wood-Preservers' Association (AWPA) 
Redwood Inspection Service (RIS) 
U.S. Department of Commerce Product Standard (PS) 
West Coast Lumber Inspection Bureau (WCLIB) 
Western Wood Products Association (WWPA) 
Redwood Inspection Service (RIS) 
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1.4 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer 
and certification by treating plant that treated materials comply with requirements. 
Indicate type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Include 
physical properties of treated materials based on testing by a qualified independent 
testing agency. 

3. For fire-retardant treatments, include physical properties of treated lumber both 
before and after exposure to elevated temperatures, based on testing by a qualified 
independent testing agency according to ASTM D 5664. 

4. For products receiving a waterborne treatment, include statement that moisture 
content of treated materials was reduced to levels specified before shipment to 
Project site. 

B.   Submittal procedures and quantities are specified in Section 01 33 00. 

1.5 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

1. Preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Power-driven fasteners. 
4. Post-installed anchors. 
5. Expansion anchors. 
6. Metal framing anchors. 

B. Submittal procedures and quantities are specified in Section 01 33 00. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant-treated material, an inspection agency acceptable to authorities having jurisdiction 
that periodically performs inspections to verify that the material bearing the classification 
marking is representative of the material tested. 

B. Requirements of Regulatory Agencies: 

1. Rough carpentry shall conform to the 2016 California Building Code (CBC) Title 24 
Part 2, Chapter 23 - Wood. 

2. Framing anchors and powder driven fasteners shall be furnished and installed in 
accordance with the manufacturer's current ICC Evaluation Services Report. 

C. Grade Marks: 
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1. Identify each piece of structural lumber, including timbers 4” by 4” in size and larger, 
by the official grade mark of WCLIB, or WWPA.  Provide qualified lumber grader at 
the site to stamp members that are not mill stamped. 

2. Identify plywood by the official grade mark of APA. 

3. Identify pressure preservative treated lumber and plywood with the official grade 
mark of an independent Testing Agency operating under the overview of the ALSC.  
Grade stamp shall state retention; statements on grade stamp such as "or to refusal" 
are not permitted. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to the site in an undamaged condition. 

B. Store lumber and plywood at the site under cover or otherwise protected against exposure 
to weather, raised above the ground and out of contact with other damp or wet surfaces.   

C. Stack lumber and plywood and provide for air circulation within and around the stacks and 
under temporary coverings.   

D. For pressure treated lumber and plywood, provide spacers between courses to permit air 
circulation. 

1.8 PROJECT CONDITIONS 

A. Cooperate with other trades in coordinating their work with the work of this section.  Provide 
wood grounds, blocking and nailers where indicated or as required for integration of work of 
other trades into the structure. 

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. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  

1. Untreated Lumber:  Maximum 19 percent except 25 percent for timbers 5” by 5” in 
size or larger. 

2. Treated Lumber:  Maximum 19 percent, except 23 percent for timbers 5" by 5" in size 
or larger, after pressure treatment. 
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2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with ground, Use Category UC3b for exterior construction not in 
contact with ground, and Use Category UC4a for items in contact with ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing 
no arsenic or chromium. Do not use inorganic boron (SBX) for sill plates. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC 
Board of Review. 

D. Application: Treat items indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 
contact with masonry or concrete. 

3. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. Manufacturers: 
1. Hoover Treated Wood Products, Inc.;  www.frtw.com; Exterior Fire-X® Fire Retardant 

Treated Wood.  
2. Lonza Wood Protection, Inc.; www.dricon.com; FRX® Fire Retardant Treated Wood. 
3. Substitutions: Section 01 25 1`3 – Product Options and Substitutions.  

B. General: Where fire-retardant-treated materials are indicated, materials shall comply with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with 
fire-test-response characteristics specified as determined by testing identical products per 
test method indicated by a qualified testing agency. 

C. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-
spread index of 25 or less when tested according to ASTM E 84, 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. Treatment shall not promote corrosion of metal fasteners. 
2. 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 D 2898. Use for exterior locations and 
where indicated. 

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D 3201 at 92 percent relative humidity. Use where 
exterior type is not indicated. 

D. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Kiln-dry 
plywood after treatment to a maximum moisture content of 15 percent. 
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E. Identify fire-retardant-treated wood with appropriate classification marking of qualified 
testing agency. 

F. Application: Treat items indicated on Drawings, and the following: 

1. Framing for raised platforms. 
2. Concealed blocking. 
3. Wood cants, nailers, curbs, equipment support bases, blocking, and similar members 

in connection with roofing. 
4. Plywood backing panels. 

2.4 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. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 

B. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following 
species: 

1. Hem-fir (north); NLGA. 
2. Mixed southern pine or southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB or WWPA. 
5. Spruce-pine-fir (south); WCLIB, or WWPA. 
6. Western woods; WCLIB or WWPA. 

C. Concealed Boards: 19 percent maximum moisture content of any of the following species 
and grades: 

1. Mixed southern pine or southern pine, No. 2 grade; SPIB. 
2. Hem-fir or hem-fir (north), Construction or No. 2 Common grade; WCLIB, or WWPA. 
3. Spruce-pine-fir (south) or spruce-pine-fir, Construction or No. 2 Common grade;  

WCLIB, or WWPA. 
4. Western woods, Construction or No. 2 Common grade; WCLIB or WWPA. 

D. 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. 

E. 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. 

F. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling. 
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2.5 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels for mounting electrical, data or telephone equipment: Plywood, 
DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, 3/4-inch nominal thickness 
unless otherwise indicated. 

2.6 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 A 153/A 153M, or of Type 304 stainless steel. 

B. Nails, Brads, and Staples: ASTM F 1667. 

C. Screws for Fastening to Metal Framing: ASTM C 1002 or ASTM C 954, length as 
recommended by screw manufacturer for material being fastened. 

D. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC70. 

   
Hilti, Inc. 
Powder Power Tool Corp.; Drive-It 
Ramset Fastening Systems; Ramset 

E. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC01 or ICC-ES AC58 for mechanical 
anchors in masonry and concrete; and ICC-ES AC193 or ICC-ES AC308 for adhesivie 
anchors in masonry and concrete;  as appropriate for the substrate. 

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.   

2.7 METAL FRAMING ANCHORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

Simpson Strong-Tie Company Inc. 
K. C. Metals Products; Superspeed Connectors 
Silver Metal Products, Inc. 
USP Structural  Connectors.  

B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 (Z180) coating designation. 

1. Use for interior locations unless otherwise indicated. 
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C. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A 653/A 653M; Structural Steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inch (0.9 mm) 
thick. 

1. Use for wood-preservative-treated lumber and where indicated. 

D. Stainless-Steel Sheet: ASTM A 666, Type 304.   

1. Use for exterior locations and where indicated. 

2.8 MISCELLANEOUS MATERIALS 

 

A. Water-Resistive Barrier: As specified in Section 07 25 00. 
 

B. Self-Adhering Flashings: As specified in Section 07 25 00. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

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, 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. Install metal framing anchors to comply with manufacturer's written instructions. Install 
fasteners through each fastener hole. 

E. Do not splice structural members between supports unless otherwise indicated. 

F. 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 on center. 

G. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as 
indicated and as follows: 

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 
96 inches on center with solid wood blocking or noncombustible materials accurately 
fitted to close furred spaces. 
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H. Sort and select lumber so that natural characteristics do 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. 

I. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

J. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 

K. Securely attach carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in 2016 California Building Code. 
2. ICC-ES evaluation report for fastener. 

L. Use steel common nails unless otherwise indicated. 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. Drive nails snug but do not countersink nail heads unless otherwise indicated. 

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 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. 

B. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous 
rough carpentry becomes wet, apply EPA-registered borate treatment. Apply borate 
solution by spraying to comply with EPA-registered label. 

END OF SECTION 
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SECTION 06 10 53 

 

MISCELLANEOUS ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
 

1. Rooftop equipment bases and support curbs. 
2. Wood blocking, cants, and nailers. 
3. Wood furring and grounds. 
4. Wood sleepers. 
5. Plywood backing panels. 

B.   Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

1.2 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal or greater size but less than 5 inches 
nominal size in least dimension. 

C. Lumber grading agencies, and the abbreviations used to reference them, include the 
following: 

 
1. RIS: Redwood Inspection Service. 
2. WCLIB: West Coast Lumber Inspection Bureau. 
3. WWPA: Western Wood Products Association. 

1.3 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the stone facing only to the extent specified by the 
reference.  Refer to Section 01 42 19 for information concerning availability and use of 
references. 

APA-The Engineered Wood Association (APA) 
American Society for Testing and Materials (ASTM International) 
American Wood-Preservers' Association (AWPA) 
Redwood Inspection Service (RIS) 
U.S. Department of Commerce Product Standard (PS) 
West Coast Lumber Inspection Bureau (WCLIB) 
Western Wood Products Association (WWPA) 
Redwood Inspection Service (RIS) 
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1.4 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer 
and certification by treating plant that treated materials comply with requirements. 
Indicate type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Include 
physical properties of treated materials based on testing by a qualified independent 
testing agency. 

3. For fire-retardant treatments, include physical properties of treated lumber both 
before and after exposure to elevated temperatures, based on testing by a qualified 
independent testing agency according to ASTM D 5664. 

4. For products receiving a waterborne treatment, include statement that moisture 
content of treated materials was reduced to levels specified before shipment to 
Project site. 

B.   Submittal procedures and quantities are specified in Section 01 33 00. 

1.5 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

1. Preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Power-driven fasteners. 
4. Post-installed anchors. 
5. Expansion anchors. 
6. Metal framing anchors. 

B. Submittal procedures and quantities are specified in Section 01 33 00. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant-treated material, an inspection agency acceptable to authorities having jurisdiction 
that periodically performs inspections to verify that the material bearing the classification 
marking is representative of the material tested. 

B. Requirements of Regulatory Agencies: 

1. Rough carpentry shall conform to the 2016 California Building Code (CBC) Title 24 
Part 2, Chapter 23 - Wood. 

2. Framing anchors and powder driven fasteners shall be furnished and installed in 
accordance with the manufacturer's current ICC Evaluation Services Report. 

C. Grade Marks: 
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1. Identify each piece of structural lumber, including timbers 4” by 4” in size and larger, 
by the official grade mark of WCLIB, or WWPA.  Provide qualified lumber grader at 
the site to stamp members that are not mill stamped. 

2. Identify plywood by the official grade mark of APA. 

3. Identify pressure preservative treated lumber and plywood with the official grade 
mark of an independent Testing Agency operating under the overview of the ALSC.  
Grade stamp shall state retention; statements on grade stamp such as "or to refusal" 
are not permitted. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to the site in an undamaged condition. 

B. Store lumber and plywood at the site under cover or otherwise protected against exposure 
to weather, raised above the ground and out of contact with other damp or wet surfaces.   

C. Stack lumber and plywood and provide for air circulation within and around the stacks and 
under temporary coverings.   

D. For pressure treated lumber and plywood, provide spacers between courses to permit air 
circulation. 

1.8 PROJECT CONDITIONS 

A. Cooperate with other trades in coordinating their work with the work of this section.  Provide 
wood grounds, blocking and nailers where indicated or as required for integration of work of 
other trades into the structure. 

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. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  

1. Untreated Lumber:  Maximum 19 percent except 25 percent for timbers 5” by 5” in 
size or larger. 

2. Treated Lumber:  Maximum 19 percent, except 23 percent for timbers 5" by 5" in size 
or larger, after pressure treatment. 
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2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with ground, Use Category UC3b for exterior construction not in 
contact with ground, and Use Category UC4a for items in contact with ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing 
no arsenic or chromium. Do not use inorganic boron (SBX) for sill plates. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC 
Board of Review. 

D. Application: Treat items indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 
contact with masonry or concrete. 

3. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. Manufacturers: 
1. Hoover Treated Wood Products, Inc.;  www.frtw.com; Exterior Fire-X® Fire Retardant 

Treated Wood.  
2. Lonza Wood Protection, Inc.; www.dricon.com; FRX® Fire Retardant Treated Wood. 
3. Substitutions: Section 01 25 1`3 – Product Options and Substitutions.  

B. General: Where fire-retardant-treated materials are indicated, materials shall comply with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with 
fire-test-response characteristics specified as determined by testing identical products per 
test method indicated by a qualified testing agency. 

C. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-
spread index of 25 or less when tested according to ASTM E 84, 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. Treatment shall not promote corrosion of metal fasteners. 
2. 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 D 2898. Use for exterior locations and 
where indicated. 

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D 3201 at 92 percent relative humidity. Use where 
exterior type is not indicated. 

D. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Kiln-dry 
plywood after treatment to a maximum moisture content of 15 percent. 
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E. Identify fire-retardant-treated wood with appropriate classification marking of qualified 
testing agency. 

F. Application: Treat items indicated on Drawings, and the following: 

1. Framing for raised platforms. 
2. Concealed blocking. 
3. Wood cants, nailers, curbs, equipment support bases, blocking, and similar members 

in connection with roofing. 
4. Plywood backing panels. 

2.4 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. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 

B. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following 
species: 

1. Hem-fir (north); NLGA. 
2. Mixed southern pine or southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB or WWPA. 
5. Spruce-pine-fir (south); WCLIB, or WWPA. 
6. Western woods; WCLIB or WWPA. 

C. Concealed Boards: 19 percent maximum moisture content of any of the following species 
and grades: 

1. Mixed southern pine or southern pine, No. 2 grade; SPIB. 
2. Hem-fir or hem-fir (north), Construction or No. 2 Common grade; WCLIB, or WWPA. 
3. Spruce-pine-fir (south) or spruce-pine-fir, Construction or No. 2 Common grade;  

WCLIB, or WWPA. 
4. Western woods, Construction or No. 2 Common grade; WCLIB or WWPA. 

D. 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. 

E. 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. 

F. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling. 
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2.5 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels for mounting electrical, data or telephone equipment: Plywood, 
DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, 3/4-inch nominal thickness 
unless otherwise indicated. 

2.6 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 A 153/A 153M, or of Type 304 stainless steel. 

B. Nails, Brads, and Staples: ASTM F 1667. 

C. Screws for Fastening to Metal Framing: ASTM C 1002 or ASTM C 954, length as 
recommended by screw manufacturer for material being fastened. 

D. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC70. 

   
Hilti, Inc. 
Powder Power Tool Corp.; Drive-It 
Ramset Fastening Systems; Ramset 

E. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC01 or ICC-ES AC58 for mechanical 
anchors in masonry and concrete; and ICC-ES AC193 or ICC-ES AC308 for adhesivie 
anchors in masonry and concrete;  as appropriate for the substrate. 

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.   

2.7 METAL FRAMING ANCHORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

Simpson Strong-Tie Company Inc. 
K. C. Metals Products; Superspeed Connectors 
Silver Metal Products, Inc. 
USP Structural  Connectors.  

B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 (Z180) coating designation. 

1. Use for interior locations unless otherwise indicated. 
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C. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A 653/A 653M; Structural Steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inch (0.9 mm) 
thick. 

1. Use for wood-preservative-treated lumber and where indicated. 

D. Stainless-Steel Sheet: ASTM A 666, Type 304.   

1. Use for exterior locations and where indicated. 

2.8 MISCELLANEOUS MATERIALS 

 

A. Water-Resistive Barrier: As specified in Section 07 25 00. 
 

B. Self-Adhering Flashings: As specified in Section 07 25 00. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

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, 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. Install metal framing anchors to comply with manufacturer's written instructions. Install 
fasteners through each fastener hole. 

E. Do not splice structural members between supports unless otherwise indicated. 

F. 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 on center. 

G. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as 
indicated and as follows: 

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 
96 inches on center with solid wood blocking or noncombustible materials accurately 
fitted to close furred spaces. 
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H. Sort and select lumber so that natural characteristics do 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. 

I. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

J. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 

K. Securely attach carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in 2016 California Building Code. 
2. ICC-ES evaluation report for fastener. 

L. Use steel common nails unless otherwise indicated. 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. Drive nails snug but do not countersink nail heads unless otherwise indicated. 

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 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. 

B. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous 
rough carpentry becomes wet, apply EPA-registered borate treatment. Apply borate 
solution by spraying to comply with EPA-registered label. 

END OF SECTION 
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SECTION 06 20 00 

FINISH CARPENRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   
 

1. Interior standing and running trim. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections:   
 

1. Section 09 91 00 - Painting: Finishing of all finish carpentry work.   

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  APA-The Engineered Wood Association (APA) 
  National Electrical Manufacturers' Association (NEMA) 

U.S. Department of Commerce, National Institute of Standards and Technology 
  Woodwork Institute (WI):  

1. “North American Architectural Woodwork Standards” current edition. 
  Wood Moulding and Millwork Producers Association (WMMPA) 

1.3 SUBMITTALS 

A. Shop Drawings: 

1. Submit shop drawings of finish carpentry for review.  Prepare shop drawings in 
accordance with the WI “North American Architectural Woodwork Standards 
(NAAWS)”, current edition. 

2. Affix the WI Certified Compliance Label to the first page of Millwork Shop Drawings, 
certifying that the materials will be manufactured in accordance with the Woodwork 
Institute grade specified. 

B. Samples:  Submit samples of millwork, exposed woods, and other finish materials and trim 
specified herein. 

C. Submittal procedures and quantities are specified in Section 01 33 00. 
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1.4 QUALITY ASSURANCE 

A. Woodworking Standards:  Manufacture finish carpentry in accordance with WI “NAAWS” 
current edition, grades as specified herein. 

B. Lumber and Plywood Standards:  Meet the requirements of WI “NAAWS” current edition, 
grades as specified herein. 

C. Certification:  Before delivery to the project site, issue a WI Certified Compliance Certificate 
indicating that the finish carpentry products furnished fully meet requirements of the grade 
specified. 

1. Upon completion of installation issue a WI Certified Compliance Certificate for 
installation. 

D. Reinspection:  In case of a dispute concerning quality of the finish carpentry, a reinspection 
of the millwork by a representative of WI shall be conducted at no additional cost to the 
District. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver materials until project construction is ready for installation.  Provide a clean 
storage area as required by WI “NAAWS” current edition, Section 2 - Care and Storage. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Softwood Lumber:  WI “NAAWS” current edition, Section 3 - Lumber, of grades and species 
specified for the various applications. 

2.2 INTERIOR FINISH CARPENTRY 

A. Standing and Running Trim:   
 

1. Transparent Finish: Custom Grade White Maple for transparent finish in accordance 
with WI “NAAWS” current edition, Section 6 – Interior and Exterior Millwork. 

2. Opaque Finish:  Custom Grade of any softwood species for opaque finish in 
accordance with WI “NAAWS” current edition, Section 6 - Interior and Exterior 
Millwork. 

B. Stock Moldings:  Provide stock molding patterns graded under WMMPA WM 4-2004, 
complying with sections indicated, P-Grade for opaque finish.  Provide material as specified 
herein for standing and running trim. 
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2.3 HARDWARE 

A. Nails, bolts, washers, nuts, wood screws, lag screws, other fasteners, shall be best suited 
for their specific condition.  Nails shall be steel, common or finished, as required. 

2.4 MISCELLANEOUS MILLWORK 

A. Finish carpentry, millwork and miscellaneous items and their related components that are to 
be furnished are not necessarily individually described.  Furnish and install finish carpentry 
work and miscellaneous items not mentioned or otherwise described in accordance with the 
intent of the drawings and specifications and as required to complete the work. 

2.5 FABRICATION 

A. Back out or kerf backs of the following members, except those with ends exposed in 
finished work: 

1. Interior standing and running trim, except shoe and crown molds. 

B. Ease edges of lumber less than 1 inch in nominal thickness to 1/16-inch radius and edges 
of lumber 1 inch or more in nominal thickness to 1/8-inch radius. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Examine finish carpentry materials before installation. Reject materials that are wet, 
moisture damaged, and mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 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. 

3.3 INSTALLATION, GENERAL 

A. Do not use materials that are unsound; warped; improperly treated or finished; inadequately 
seasoned; too small to fabricate with proper jointing arrangements; or with defective 
surfaces, sizes, or patterns. 



 
 
2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 06 20 00 
 San Rafael City Schools Finish Carpentry - 4 

B. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials. Use 
concealed shims where necessary for alignment. 

1. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as 
recommended by manufacturer. 

2. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and 
sand unless otherwise indicated. 

3. 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. 

4. Install stairs with no more than 3/16-inch variation between adjacent treads and risers 
and with no more than 3/8-inch variation between largest and smallest treads and 
risers within each flight. 

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. 

C. Back cut end joints in trim members approximately 85 degrees to provide a tight, straight 
butt joint and stagger joints at least 24-inches apart. 

D. Wherever possible, work materials to completion in the shop.  Deliver parts of fabricated 
items to the site in as few pieces as possible.  Fabricate mullions, heads, sills, and jambs in 
one piece wherever possible.  Provide joints within each piece as unapparent as possible. 

E. Members that indicate checking or warping will be rejected.  Poor grain combinations will 
also be rejected on parts that are to be exposed in the work. 

F. Install assembled items in the work carefully and neatly.  Scribe as required for tight, 
straight, fit.  Do not force installation.  Shim as required for straight, level and plumb finished 
surfaces. 

G. Wherever possible, set nails in a manner that will leave them unseen in the final work.  Do 
not drive exposed nails home, but set for putty with the proper sized nail set.  Hammer 
marks on finished surfaces will be cause for rejection.  Use wood screws only where heads 
are to be covered by other materials and where they will remain out of sight in the finished 
work. 

H. Priming and Backpriming:  Prime and backprime wood surfaces as specified under Section 
09 91 00 and in accordance with WI “NAAWS” current edition.  Perform priming and 
backpriming before such products are installed in the work.  Receive proper inspection of all 
surfaces before additional work is started. 

I. Protect all parts from injury after installation in the work and maintain protection until 
completion of the entire Project. 

3.4 STANDING AND RUNNING TRIM INSTALLATION 

A. Install with minimum number of joints practical, using full-length pieces from maximum 
lengths of lumber available. Do not use pieces less than 24 inches long, except where 
necessary. Stagger joints in adjacent and related standing and running trim. Miter at 
returns, miter at outside corners, and cope at inside corners to produce tight-fitting joints 
with full-surface contact throughout length of joint. Use scarf joints for end-to-end joints. 
Plane backs of casings to provide uniform thickness across joints where necessary for 
alignment. 
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1. Install trim after gypsum-board joint finishing operations are completed. 
2. Install without splitting; drill pilot holes before fastening where necessary to prevent 

splitting. Fasten to prevent movement or warping. Countersink fastener heads on 
exposed carpentry work and fill holes. 

3.5 ADJUSTING 

A. Replace interior finish carpentry that is damaged or does not comply with requirements. 
Interior finish carpentry may be repaired or refinished if work complies with requirements 
and shows no evidence of repair or refinishing. Adjust joinery for uniform appearance. 

3.6 CLEANING 

A. Clean interior finish carpentry on exposed and semiexposed surfaces. Restore damaged or 
soiled areas and touch up factory-applied finishes if any. 

3.7 PROTECTION 

A. Protect installed products from damage from weather and other causes during construction. 

B. Remove and replace finish carpentry materials that are wet, moisture damaged, and mold 
damaged. 

1. Indications that materials are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that materials are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 
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SECTION 06 20 23 

INTERIOR FINISH CARPENRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   
 

1. Interior standing and running trim. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections:   
 

1. Section 09 91 00 - Painting: Finishing of all finish carpentry work.   

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  APA-The Engineered Wood Association (APA) 
  National Electrical Manufacturers' Association (NEMA) 

U.S. Department of Commerce, National Institute of Standards and Technology 
  Woodwork Institute (WI):  

1. “North American Architectural Woodwork Standards” current edition. 
  Wood Moulding and Millwork Producers Association (WMMPA) 

1.3 SUBMITTALS 

A. Shop Drawings: 

1. Submit shop drawings of finish carpentry for review.  Prepare shop drawings in 
accordance with the WI “North American Architectural Woodwork Standards 
(NAAWS)”, current edition. 

2. Affix the WI Certified Compliance Label to the first page of Millwork Shop Drawings, 
certifying that the materials will be manufactured in accordance with the Woodwork 
Institute grade specified. 

B. Samples:  Submit samples of millwork, exposed woods, and other finish materials and trim 
specified herein. 

C. Submittal procedures and quantities are specified in Section 01 33 00. 
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1.4 QUALITY ASSURANCE 

A. Woodworking Standards:  Manufacture finish carpentry in accordance with WI “NAAWS” 
current edition, grades as specified herein. 

B. Lumber and Plywood Standards:  Meet the requirements of WI “NAAWS” current edition, 
grades as specified herein. 

C. Certification:  Before delivery to the project site, issue a WI Certified Compliance Certificate 
indicating that the finish carpentry products furnished fully meet requirements of the grade 
specified. 

1. Upon completion of installation issue a WI Certified Compliance Certificate for 
installation. 

D. Reinspection:  In case of a dispute concerning quality of the finish carpentry, a reinspection 
of the millwork by a representative of WI shall be conducted at no additional cost to the 
District. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver materials until project construction is ready for installation.  Provide a clean 
storage area as required by WI “NAAWS” current edition, Section 2 - Care and Storage. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Softwood Lumber:  WI “NAAWS” current edition, Section 3 - Lumber, of grades and species 
specified for the various applications. 

2.2 INTERIOR FINISH CARPENTRY 

A. Standing and Running Trim:   
 

1. Transparent Finish: Custom Grade White Maple for transparent finish in accordance 
with WI “NAAWS” current edition, Section 6 – Interior and Exterior Millwork. 

2. Opaque Finish:  Custom Grade of any softwood species for opaque finish in 
accordance with WI “NAAWS” current edition, Section 6 - Interior and Exterior 
Millwork. 

B. Stock Moldings:  Provide stock molding patterns graded under WMMPA WM 4-2004, 
complying with sections indicated, P-Grade for opaque finish.  Provide material as specified 
herein for standing and running trim. 
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2.3 HARDWARE 

A. Nails, bolts, washers, nuts, wood screws, lag screws, other fasteners, shall be best suited 
for their specific condition.  Nails shall be steel, common or finished, as required. 

2.4 MISCELLANEOUS MILLWORK 

A. Finish carpentry, millwork and miscellaneous items and their related components that are to 
be furnished are not necessarily individually described.  Furnish and install finish carpentry 
work and miscellaneous items not mentioned or otherwise described in accordance with the 
intent of the drawings and specifications and as required to complete the work. 

2.5 FABRICATION 

A. Back out or kerf backs of the following members, except those with ends exposed in 
finished work: 

1. Interior standing and running trim, except shoe and crown molds. 

B. Ease edges of lumber less than 1 inch in nominal thickness to 1/16-inch radius and edges 
of lumber 1 inch or more in nominal thickness to 1/8-inch radius. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Examine finish carpentry materials before installation. Reject materials that are wet, 
moisture damaged, and mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 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. 

3.3 INSTALLATION, GENERAL 

A. Do not use materials that are unsound; warped; improperly treated or finished; inadequately 
seasoned; too small to fabricate with proper jointing arrangements; or with defective 
surfaces, sizes, or patterns. 



 
 
2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 06 20 00 
 San Rafael City Schools Finish Carpentry - 4 

B. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials. Use 
concealed shims where necessary for alignment. 

1. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as 
recommended by manufacturer. 

2. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and 
sand unless otherwise indicated. 

3. 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. 

4. Install stairs with no more than 3/16-inch variation between adjacent treads and risers 
and with no more than 3/8-inch variation between largest and smallest treads and 
risers within each flight. 

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. 

C. Back cut end joints in trim members approximately 85 degrees to provide a tight, straight 
butt joint and stagger joints at least 24-inches apart. 

D. Wherever possible, work materials to completion in the shop.  Deliver parts of fabricated 
items to the site in as few pieces as possible.  Fabricate mullions, heads, sills, and jambs in 
one piece wherever possible.  Provide joints within each piece as unapparent as possible. 

E. Members that indicate checking or warping will be rejected.  Poor grain combinations will 
also be rejected on parts that are to be exposed in the work. 

F. Install assembled items in the work carefully and neatly.  Scribe as required for tight, 
straight, fit.  Do not force installation.  Shim as required for straight, level and plumb finished 
surfaces. 

G. Wherever possible, set nails in a manner that will leave them unseen in the final work.  Do 
not drive exposed nails home, but set for putty with the proper sized nail set.  Hammer 
marks on finished surfaces will be cause for rejection.  Use wood screws only where heads 
are to be covered by other materials and where they will remain out of sight in the finished 
work. 

H. Priming and Backpriming:  Prime and backprime wood surfaces as specified under Section 
09 91 00 and in accordance with WI “NAAWS” current edition.  Perform priming and 
backpriming before such products are installed in the work.  Receive proper inspection of all 
surfaces before additional work is started. 

I. Protect all parts from injury after installation in the work and maintain protection until 
completion of the entire Project. 

3.4 STANDING AND RUNNING TRIM INSTALLATION 

A. Install with minimum number of joints practical, using full-length pieces from maximum 
lengths of lumber available. Do not use pieces less than 24 inches long, except where 
necessary. Stagger joints in adjacent and related standing and running trim. Miter at 
returns, miter at outside corners, and cope at inside corners to produce tight-fitting joints 
with full-surface contact throughout length of joint. Use scarf joints for end-to-end joints. 
Plane backs of casings to provide uniform thickness across joints where necessary for 
alignment. 
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1. Install trim after gypsum-board joint finishing operations are completed. 
2. Install without splitting; drill pilot holes before fastening where necessary to prevent 

splitting. Fasten to prevent movement or warping. Countersink fastener heads on 
exposed carpentry work and fill holes. 

3.5 ADJUSTING 

A. Replace interior finish carpentry that is damaged or does not comply with requirements. 
Interior finish carpentry may be repaired or refinished if work complies with requirements 
and shows no evidence of repair or refinishing. Adjust joinery for uniform appearance. 

3.6 CLEANING 

A. Clean interior finish carpentry on exposed and semiexposed surfaces. Restore damaged or 
soiled areas and touch up factory-applied finishes if any. 

3.7 PROTECTION 

A. Protect installed products from damage from weather and other causes during construction. 

B. Remove and replace finish carpentry materials that are wet, moisture damaged, and mold 
damaged. 

1. Indications that materials are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that materials are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 
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SECTION 06 41 00 

ARCHITECTURAL WOOD CASEWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Plastic-laminate-clad architectural cabinets. 
2. Wood furring, blocking, shims, and hanging strips for installing plastic-laminate-clad 

architectural cabinets that are not concealed within other construction. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Products Installed But Not Supplied Under This Section: 
 

1. Horizontal Sliding Visual Display Units are supplied under Section 10 11 00 and 
installed under Section 06 41 16. 

D. Related Sections:  
 

1. Section 05 50 00 “Metal Fabrications” for steel angle support for cantilevered 
countertops.  

2. Section 06 10 53 “Miscellaneous Rough Carpentry” for wood furring, blocking, shims, 
and hanging strips required for installing cabinets that are concealed within other 
construction before cabinet installation. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

 
American Iron and Steel Institute (AISI) 

  American National Standards Institute (ANSI)   
American Society for Testing and Materials (ASTM International) 

  National Electrical Manufacturers' Association (NEMA) 
  Scientific Equipment and Furniture Association:    

1. SEFA 3 – Work Surfaces.   
U.S. Department of Commerce (DOC) 

  Woodwork Institute: 
  1. WI – North American Architectural Woodwork Standards 3.1 

1.3 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other 
related units of Work specified in other Sections to support loads imposed by installed and 
fully loaded cabinets. 
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1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site.   

B. Before framing is completed, hold a meeting of the contractor, the casework manufacturer, 
casework installer and the framing contractor. 

 
1. Review the locations of backing required for casework installation as shown on the 

casework shop drawings. 
2. Review the method of attachment of the backing to the wall system a shown on the 

architectural drawings. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product, including panel products, high-pressure decorative 
laminate, adhesive for bonding plastic laminate, and cabinet hardware and accessories. 

B. Shop Drawings: 
 

1. Submit Shop Drawings showing list of materials and hardware, sizes, sections, 
elevations and details of construction and assembly as required by Woodwork 
Institute North American Architectural Woodwork Standards 3.1, Section 1 – 
Submittals.  
 

2. Indicate grounds, backing, blocking, sleepers and other items required for the 
installation of cabinet work which are to be furnished and installed as part of the 
structure. 
 

3. Affix the Woodwork Institute Certified Compliance Program label to the first page of 
the Shop Drawings, certifying that the cabinets will be manufactured in accordance 
with the Woodwork Institute grade specified. 

C. Samples for Initial Selection:   
 

1. Plastic Laminate:  Submit samples of each type of plastic laminate, including 
complete color and pattern range and surface finish. 

D. Samples for Verification: 
 

1. Plastic laminates, 8 by 10 inches, for each type, color, pattern, and surface 
finish, with one sample applied to core material, and specified edge material applied 
to one edge. 
 

2. Exposed Cabinet Hardware:  Submit one unit of each type and finish.  Approved 
samples may be used in the work. 

E. Submittal procedures and quantities are specified in Section 01 33 00. 

1.6 INFORMATIONAL SUBMITTALS 
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A. Qualification Data: For Installer and fabricator. 

B. Product Certificates: For the following: 
 

1. Composite wood and agrifiber products. 
2. Thermoset decorative panels. 
3. High-pressure decorative laminate. 
4. Adhesives. 

C. Woodwork Quality Standard Compliance Certificates: WI Certified Compliance Program 
certificates. 

D. Evaluation Reports: For fire-retardant-treated materials, from ICC-ES. 

1.7 QUALITY ASSURANCE 

A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance.   It is preferable, but not mandatory, that Shop is a licensee of WI's 
Certified Compliance Program. 

B. Installer Qualifications: Fabricator of products. 

C. Regulatory Requirements:  Wall hung cabinets and floor supported cabinets over 5 feet 
high shall be braced and anchored in accordance with the 2016 California Building Code 
(CBC) Title 24 Part 2. 

D. Manufacturing Standards: 
 

1. Cabinets:  Manufacture plastic laminate faced cabinet work in accordance with 
Woodwork Institute North American Architectural Woodwork Standards 3.1, latest 
edition, Section 10, Casework - Laminated Plastic, Custom Grade, except as 
modified herein. 

2. Plastic Laminate Countertops:  Manufacture plastic laminate countertops in 
accordance with Woodwork Institute North American Architectural Woodwork 

Standards 3.1, latest edition, Section 11, Countertops - Laminated Plastic, Custom 
Grade. 

 
E.   Certified Compliance: 

 
1. Before delivery to the job site, the woodwork supplier shall provide a Woodwork 

Institute Certified Compliance Certificate indicating the millwork products being 
supplied and Certifying that these products fully meet the requirements of the Grade 
or Grades specified. 

2. Each elevation of casework, each laminated plastic top, and each solid surface top 
shall bear a Woodwork Institute Certified Compliance Label. 

3. At completion of installation, the woodwork installer shall provide a Woodwork 
Institute Certified Compliance Certificate indicating the products installed, and 
certifying that the installation of these products fully meets the requirements of the 
Grade or Grades specified. 

4. All fees charged by the Woodwork Institute for its Certified Compliance Program are 
the responsibility of the millwork manufacturer and/or installer and shall be included 
in their bid. 
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F. Reinspection:  In case of a dispute concerning quality of the casework, a reinspection of the 
casework by a representative of Woodwork Institute shall be conducted at no additional 
cost to the Owner. 

G. Certified Seismic Installation Program: 
 
1. Before walls are closed up provide a written Woodwork Institute Certified Seismic 

Installation Program report confirming that backing is provided in all locations 
required for casework installation or identifying those locations where backing is 
missing or improperly located. 

 
2. On completion of installation provide a Woodwork Institute Certified Seismic 

Installation Program Certificate, identifying the work covered and certifying that 
installation meets the requirements of the WI CSIP attachment details and schedules. 

 
3. All fees charged by the Woodwork Institute for their Certified Seismic Installation 

Program are the responsibility of the millwork installer and shall be included in their 
bid.  Certification is a prerequisite for final acceptance.  For further information, visit 
www.woodworkinstitute.com.   

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver cabinets until painting and similar finish operations that might damage 
architectural cabinets have been completed in installation areas. Store cabinets in 
installation areas or in areas where environmental conditions comply with requirements 
specified in "Field Conditions" Article. 

B. Do not deliver materials until project construction is ready for installation.  Provide a clean 
storage area as required by Woodwork Institute North American Architectural Woodwork 

Standards 3.1, Section 2 – Care and Storage. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at occupancy levels during the remainder of the construction period. 

B. Field Measurements: Where cabinets are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and indicate 
measurements on Shop Drawings. Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 

 
1. Locate concealed framing, blocking, and reinforcements that support cabinets by field 

measurements before being enclosed, and indicate measurements on Shop 
Drawings. 

C. Established Dimensions: Where cabinets are indicated to fit to other construction, establish 
dimensions for areas where cabinets are to fit. Provide allowance for trimming at site, and 
coordinate construction to ensure that actual dimensions correspond to established 
dimensions. 

1.10 COORDINATION 
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A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other 
related units of Work specified in other Sections to ensure that cabinets can be supported 
and installed as indicated. 

PART 2 - PRODUCTS 

2.1 PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

A. Quality Standard: Unless otherwise indicated, comply with the "North American 

Architectural Woodwork Standards" for grades of architectural plastic-laminate cabinets 
indicated for construction, finishes, installation, and other requirements. 
1. Provide labels and certificates from WI certification program indicating that 

woodwork, including installation, complies with requirements of grades specified. 

B. Grade: North American Architectural Wood Standards Custom Grade. 

C. Type of Construction: North American Architectural Wood Standards Construction Type A - 
Frameless. 

D. Cabinet, Door, and Drawer Front Interface Style: Flush overlay. 

2.2 MATERIALS 

A. Plastic Laminate:  Meet the requirements of NEMA LD3. 
 

1. Horizontal Surfaces:  NEMA GP 50 high pressure plastic laminate, nominal 0.050-
inch thick, except where postforming type is required provide NEMA PF-42, nominal 
0.042-inch thick, conforming to Woodwork Institute Architectural Woodwork 

Standards, Section 4, Article 4.4.7, and Section 10, Article 10.4.5. 
2. Vertical Surfaces:  NEMA GP-28, nominal 0.028-inch thick. 
3. Cabinet Liners:  Comply with Woodwork Institute North American Architectural 

Woodwork Standards, Section 10 for Grade specified. 
4. Backing Sheets: Comply with Woodwork Institute North American Architectural 

Woodwork Standards, Section 10 for Grade specified. 
5. Surface Finish:  Satin finish. 
6. Colors, Patterns, and Finishes: Provide materials and products that result in colors  

and textures of exposed laminate surfaces complying with the following 
requirements: 
a. As selected by Architect from laminate manufacturer’s full range in the 

following categories:  
1) Solid colors: Satin or matte finish. 
2) Wood grains: Satin or matte finish. 
3) Patterns: Satin or matte finish.  

b. Vertical Surfaces:  TBD. 
c. Horizontal Surfaces:  TBD. 

7. Pattern Direction: Vertically for drawer fronts, doors, and fixed panels.  
8. Acceptable manufacturers or equal: 

  Formica Corporation 
  Micarta Div. 
  Nevamar Corporation 
  Wilsonart International, Inc. 
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B. Core: Combination Core Plywood.  

1. Basis of Design Product: Raw, 2 Step ArmorCore® “Blank” panels by States 
Industries LLC; www.StatesInd.com; or ClassicCore® by Columbia Forest Products. 
a. Description: ArmorCore panels combine the low weight and high strength 

advantages of veneer cored panels with the superior flatness and higher 
density of Medium Density Fiberboard.   ArmorCore panels are stiffer, lighter, 
and stronger than composition panels of equivalent thickness, yet the MDF 
crossbands match the best composition surface characteristics. 

b. Performance Specifications: 
1) MOE: 630,200 lb/in2 

2) MOR: 4,922 lb/in2 

3) Screw holding, face: 324 lbf. 
4) Screw holding, edge: 271 lbf. 
5) Weight: 2,656 lbs per MSF of 3/4" 
6) Thickness tolerance: +0; -3/64” 

c. Panel thickness: As shown on drawings. 

C. Lumber: In accordance with the North American Architectural Woodwork Standards Grade 
specified for the product being fabricated. Moisture Content: 6% to 12% for boards up to 2-
inch nominal thickness, and shall not exceed 19% for thicker pieces. 

D. Hardboard:  Meet or exceed Commercial Standard CS-251 and Fed. Spec. LLL-B-00810, 
tempered, 1/4-inch thick, smooth both sides.  Pre-finish exposed surfaces in color to match 
cabinet interior, pre-finish opposite surface with neutral color balance coating. 

E. Visible Edges, Exposed and Semi-Exposed:  3mm purified PVC edge bands of size to suit 
material thickness.  Colors of the specified manufacturer if shown on the color legend in the 
plans shall govern.  If the Contractor wishes to substitute for the manufacturer’s color 
already specifically called out in the plans, the substitution is subject to rejection if it does 
not match the required condition, per the Architect’s judgement.  In the event the Architect 
rejects it, the specified color and the manufacturer called out in the color legend shall be 
provided.  Hot melt apply to edges of cabinet ends, shelves, doors, and drawer fronts. 

F. Stainless Steel:  AISI 18-8, Type 302 or 304 with a No. 4 satin finish. 

2.3 HARDWARE 

A. Hinges:  Woodwork Institute Grade 1 as approved for schools and hospitals.  Acceptable 
products or equal: 

  Rockford Process Control; No. 376 or No. 456  

B. Pulls:  Surface mounted “U” shaped aluminum, US 28 finish.  Acceptable products or equal: 

  Builders Brass Works; 9054 
  Quality Hardware; No. 812 

C. Catches: 
 

1. Doors Without Locks:  Magnetic type with aluminum case.  Acceptable products or 
equal: 

  Amerock; #9765 
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  Epco; No. EP591 
 

2. Inactive Leaf of Pairs of Doors With Locks:  Elbow catch.  Acceptable products or 
equal: 

  Amerock; No. B238-14A 
  Ives 2A-92 

D. Drawer Slides:  Full extension type with no deflection, with rolling balls, steel rollers and 
self-lubricating bearings.  For drawers 18-inches wide  and  less,  provide  slides with 100-
pound capacity.  For drawers over 18-inches in width provide slides with 150-pound 
capacity.  Provide drawer slides that have mechanical stops designed to prevent accidental 
removal of the drawer.  Acceptable manufacturers or equal: 

  Accuride 
  Grant Hardware Company 
  Knape & Vogt 

E. File Drawer Slides:  Heavy duty, full extension, 3-section slide, 1/2-inch slide space, 150-
pound load capacity.  Acceptable manufacturers or equal: 

  Accuride 
  Grant Hardware Company 
  Knape & Vogt 

F. File Drawer Track and Follower:  Acceptable product or equal: 

  K&V 476T ZC and K&V 476F ZC 

G. Shelf Rests for Bored Hole Shelf Support System: BHMA A156.9, B04013; plastic locking 
shelf support, 1/4” pin length.  Acceptable product or equal: 

K&V 339 Series for 3/4” shelves; 340 Series for 1” shelves. 

H. Door and Drawer Locks:  
 

1. General: Deadbolt locks from Olympus Lock, Inc.; www.olympus-lock.com 
2. Door and Drawer Locks:   

a. Cabinet Doors: Olympus Lock 500DR (Door), with 56-1 bar strike; or Corbin 
Cabinet Lock 0737 (Door). 

b. Drawers: Olympus 600DW (Drawer) with 12-3 angle strike; or Corbin Cabinet 
Lock 0738 (Drawer).   

c. Local Distributor Contact: JSwis Sales, Inc. 559-260-0331. 
d. Cabinet locks are easily rekeyable via set screw cylinder release mechanism.  

All locks to include: Pin tumbler design with working cylinder slides and 
forwardly removable cylinders for rekeying without totally disassembling lock 
body.  Furnish 2 keys per lock and bar or slotted strikes as required.  Provide 
spacers as required for flush fit with outside face of casework material.  Locks 
shall be capable of being keyed alike, keyed different and/or master keyed per 
supplied schedule.  Locks will have passed ANSI A156.11 Grade 1 cycle 
testing. 

3. Cam locks shall be easily rekeyable pin tumbler with working top slide and retainer 
staple. 

4. Provide locks on all doors and drawers. 
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5. Locks for doors and drawers shall be keyed alike for each room and master keyed to 
comply with the Owner’s keying system.  Purchase master keyed cylinders from the 
hardware supplier specified in Section 08 71 00. 

6. Metal Strike Plates:  Provide cabinet door and drawer locks with metal strike plates to 
protect against particleboard rip out. 

I. Label Holders:  Acceptable product or equal: 

  Knape & Vogt; No. K010 

J. Countertop Grommets:  Acceptable product or equal: 

  Hafele; HA 429.99.735 

K. Screws:  Straight shank double thread particleboard screws. 

2.4 MISCELLANEOUS 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 and at floors. 

C. Adhesives: Use adhesives that meet 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 FABRICATION 

A. Grade: NAAWS Custom Grade. 

B. Fabricate cabinets to dimensions, profiles, and details indicated. 

C. Complete fabrication, including assembly and hardware application, 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. 

D. Shop-cut openings to maximum extent possible to receive hardware, appliances, 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. 

E. Cabinets:  Fabricate cabinets to meet Woodwork Institute North American Architectural 

Woodwork Standards 3.1, Construction Type A - Frameless, Style 1 - Flush overlay.  
Provide finished end panels of either applied panels or integral members on exposed ends 
of cabinets.  Close gaps at walls with filler panels not to exceed 3-inches wide. 

 
1. Semi-Exposed Surfaces:  Finish semi-exposed surfaces of open cabinets or behind 

glass doors to match exposed surfaces. 
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2. Cabinet interiors (other than semi-exposed surfaces) including faces of shelving 
therein, and interior door faces:  Finish with cabinet liner as specified herein, color as 
selected by the Architect. 

F. Drawer Boxes:  Provide with subfronts and applied finish fronts securely fastened, with 
square corners, edges finished with plastic laminate or 3mm purified PVC.  Provide drawers 
with metal slides as specified. 

G. Doors:  Flush overlay type, hinged to swing flat against the face of adjoining cabinet or the 
side of cabinet, with square corners, and edges finished with plastic laminate or 3mm 
purified PVC.  Notch door or cabinet ends, or divisions to receive hinge. 

H. Door and Drawer Fronts:  Vertical grade plastic laminate covered.  Core material shall be as 
specified in paragraph 2.2.B.  Finish exposed edges with plastic laminate or 3mm purified 
PVC, color as selected by the Architect, hot-melt applied. 

I. Shelves: Comply with Woodwork Institute North American Architectural Woodwork 

Standards 3.1 and Technical Bulletin 435 for 50 pound per square foot load test.   

J. Toe Kick Base: 
 

1. Typical Cabinets:  Furnished and installed under Section 09 65 13. 

K. Countertops and Splashes: 

1. Plastic Laminate Countertops:  Custom Grade in accordance with Woodwork Institute 
North American Architectural Woodwork Standards 3.1, Section 11, plastic laminate 
covered, including square butt top, exposed edges and ends self-edged. Core 
material: As specified in paragraph 2.2.B. 

2. Front edges: Self Edgeband with Narrow Build Up.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of conditions: Verify that mechanical, electrical, plumbing, and other building 
components affecting work in this section are in place and ready. 

3.2 PREPARATION 

A. Before installation, condition countertops to average prevailing humidity conditions in 
installation areas. 

B. Before installing cabinets, examine shop-fabricated work for completion and complete work 
as required. 

3.3 INSTALLATION, GENERAL 
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A. General:  Install work as specified in Woodwork Institute North American Architectural 

Woodwork Standards and provide a Woodwork Institute Certified Compliance Certificate for 
installation as specified herein. 

B. Grade: Install cabinets to comply with same grade as item to be installed. 

C. Assemble cabinets and complete fabrication at Project site to the extent that it was not 
completed in the shop. 

D. Install cabinets plumb, level, true and straight with no distortions.  Shim as required using 
concealed shims.  Install level and plumb to a tolerance of 1/8 inch in 96 inches.   

E. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and  repair damaged  at 
finished cuts.    

F. Secure to ground, stripping, blocking with countersunk, concealed fasteners.  Install without 
distortion so that doors and drawers fit openings and are accurately aligned. 

G. Base Cabinets:  Set cabinets straight, plumb, and level.  Adjust sub-tops within 1/16-inch of 
a single plane.  Fasten each individual cabinet to floor at toe space, with fasteners spaced 
24-inches on center.  Bolt continuous cabinets together.  Secure individual cabinets with not 
less than 2 fasteners into floor, where they do not adjoin other cabinets. 

 
1. Where required, assemble units into one integral unit with joints flush, tight, and 

uniform.  Align similar adjoining doors and drawers to a tolerance of 1/16-inch. 

H. Wall Cabinets:  Securely fasten to solid supporting material, not plaster, lath, or gypsum 
board.  Anchor, adjust, and align wall cabinets as specified for base cabinets. 
1. Reinforcement of stud walls to support wall-mounted cabinets specified in 

appropriate section, but responsibility for accurate location and sizing of 
reinforcement shall be coordinated with applicable trade. 

I. Adjust casework and hardware so that doors and drawers operate smoothly without warp or 
bind.  Lubricate operating hardware as recommended by manufacturer. 

J. Install finish hardware after all finish work has been completed.  Inspect drilling operations 
for surface splinters or delaminations.  Pieces bearing such imperfections will be rejected. 

3.4 INSTALLATION OF TOPS 

A. Field Jointing:  Where practicable, make in same manner as factory jointing using doweled, 
splines, adhesives, and fasteners recommended by manufacturer.  Locate field joints as 
shown on accepted shop drawings; factory prepared so there is no project site processing 
of top and edge surfaces. 

B. Fastening:  Use concealed clamping devices for field joints located within 6-inches of front, 
at back edges and at intervals not exceeding 24-inches.  Tighten in accordance with 
manufacturer's instructions to exert a constant, heavy clamping pressure at joints.  Secure 
tops to cabinets with "Z" type fasteners or equal, using 2 or more fasteners at each front, 
end, and back. 

C. Workmanship:  Abut tops and edge surfaces in one true plane, with internal supports placed 
to prevent any deflection.  Provide flush hairline joints in top units using clamping devices.  
At joints in epoxy tops, use manufacturer's recommended adhesives and holding devices to 
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provide joint widths not more than 1/16-inch wide at any location, completely filled and flush 
with abutting edges. 

 
1. After installation, carefully dress joints smooth, remove surface scratches, clean and 

polish entire surface. 
2. Provide holes and cutouts as required for mechanical and electrical work. 
3. Provide scribe moldings for closures at junctures of top, curb and splash with walls as 

recommended by manufacturer for materials involved.  Use chemical resistant, 
permanently elastic sealing compound where recommended by manufacturer. 

D. Plastic Laminate Countertops: 
 

1. Where no splash occurs, scribe the back edge of the counter top to the wall. 
2. Secure joints in the counter tops with draw bolts, sized and spaced as recommended 

by Woodwork Institute for Custom Grade counter tops. 
3. Apply adhesive using cold-press method and a pressure of not less than 30 psi. 

E. Coordinate work with Divisions 22, 23 and 26 for Plumbing, Mechanical, and Electrical work 
to be integrated into casework. 

3.5 FIELD QUALITY CONTROL 
 
A. Provide Woodwork Institute Certified Seismic Installation Program inspection reports and 

certification as required in Part 1 of this Section. 

3.6 ADJUSTING AND CLEANING 

A. Repair damaged and defective cabinets, where possible, to eliminate functional and visual 
defects; where not possible to repair, replace woodwork. Adjust joinery for uniform 
appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean cabinets on exposed and semiexposed surfaces. 

END OF SECTION 
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SECTION 07 21 00 

THERMAL INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   

1. Extruded polystyrene foam-plastic board. 
2. Glass-fiber blanket. 
3. Mineral wool blanket. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections: 

1. Section 07 22 00 “Roof and Deck Insulation” for rigid roof insulation under standing 
seam metal roof panels. 

2. Section 07 54 23 “Thermoplastic-Polyolefin (TPO) Roofing” for insulation specified as 
part of roofing construction.   

3. Section 07 84 13 “Penetration Firestopping” for mineral wool firestopping insulation. 

4. Section 07 84 43 “Joint Firestopping” for mineral wool firestopping insulation. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  American Society for Testing and Materials (ASTM International) 
  U.S. General Services Administration, Federal Specification (FS) 
  Underwriters Laboratories (UL) 

1.3 DESCRIPTION OF INSULATION SYSTEMS 

A. Thermal insulation for light gage metal-framed exterior walls: 
 

1. Type: Extruded polystyrene foam-plastic board. 
 

2. Thickness: As shown on drawings. 
 

3. Surface Burning Characteristics:  Maximum flame-spread and smoke-developed 
indices of 15 and 140, respectively. 
 

4. Installation Method:  Screw attached. 
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B. Thermal insulation within light gage metal-framed exterior walls: 
 

1. Type:  Fire resistant, kraft-foil faced mineral fiber batts or blankets except kraft faced 
batts or blankets may be used where insulation is fully concealed as defined in the 
2016 California Building Code (CBC), Title 24, Part 2, Sec. 720.2. 

2. Thickness:  As required to obtain an R-value of not less than R-19. 
 

3. Surface Burning Characteristics:  Maximum flame-spread and smoke-developed 
indices of 25 and 50, respectively. 
 

4. Installation Method:  Taped to face of studs. 

C. Sound retardant insulation within interior partitions and floor framing: 

1. Type:  Unfaced mineral fiber batts or blankets. 
 

2. Thickness:  Not less than 2-3/4 inches at walls; not less than 6 inches under second 
floor metal deck with concrete (conditioned spaces).  

3. Surface Burning Characteristics:  Maximum flame-spread and smoke-developed 
indices of 25 and 50, respectively. 

4. Installation Method:  Friction fit between studs. 
 

D. Semi-exposed acoustical insulation at underside of metal roof deck: 
 
1. Type: Black-faced fiberglass rolls. 
 
2. Thickness: 2 inches. 
 
3. Surface Burning Characteristics:  Maximum flame-spread and smoke-developed 

indices of 25 and 50, respectively. 
 
4. Installation Method: Spindle anchors to underside of deck. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Samples:  Submit samples of each type of spindle anchor proposed for use. 

C. Manufacturer's Instructions:  Submit the manufacturer's printed instructions for installing the 
spindle anchors for reference. 

D. Submittal procedures and quantities are specified in Section 01 33 00. 

1.5 INFORMATIONAL SUBMITTALS 

A. Certificates of Conformance:  Submit certificates from the manufacturer stating that 
materials meet the R-value and fire resistance and surface burning characteristics specified 
herein. 

B. Evaluation Reports: For foam-plastic insulation, from ICC-ES. 
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1.6 REGULATORY REQUIREMENTS 

A. Fire Performance Characteristics:  Where insulation is used within a fire rated wall 
assembly, provide insulation materials which are identical to those whose fire performance 
characteristics, as listed for each material or assembly of which insulation is a part, have 
been determined by testing, in accordance with methods specified below, by UL or other 
testing and inspecting agency acceptable to State Fire Marshal. 

1. Surface Burning Characteristics: As determined by testing identical products 
according to ASTM E84 by a qualified testing agency. Identify products with 
appropriate markings of applicable testing agency. 

2. Fire Resistance Ratings:  ASTM E119. 

3. Combustibility:  ASTM E136. 

B. Plastic foam insulation shall comply with the 2016 California Building Code (CBC) Sec. 
2603. 

C. Certificate:  As required by CBC Title 24, post a certificate containing the building permit 
number and the insulation manufacturer's name, material identification and R-value and 
stating that the insulation has been installed in accordance with the drawings and 
specifications. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver insulation to the site in unopened containers labeled with the manufacturer's name 
and brand designation and R-value rating. 

B. Store insulation in a dry, well ventilated, water-tight enclosure providing protection from 
damage.  Do not store plastic insulation where it will be exposed to sunlight or to sources of 
ignition. 

C. Protect foam-plastic board insulation as follows: 
 

1. Do not expose to sunlight except to necessary extent for period of installation and 
concealment. 
 

2. Protect against ignition at all times. Do not deliver foam-plastic board materials to 
Project site until just before installation time. 
 

3. Quickly complete installation and concealment of foam-plastic board insulation in 
each area of construction. 

1.8 SEQUENCING AND SCHEDULING 

A. Do not install insulation until construction has progressed to the point that inclement 
weather will not damage or wet the insulation material. 

B. Install insulation after electric wiring, plumbing and other concealed work is in place. 

C. Insulation shall not be closed in until it has been inspected and approved. 
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PART 2 - PRODUCTS 

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD 

A. Extruded polystyrene boards in this article are also called "XPS boards." Roman numeral 
designators in ASTM C 578 are assigned in a fixed random sequence, and their numeric 
order does not reflect increasing strength or other characteristics. 

B. Extruded-Polystyrene Board: ASTM C 578, Type IV, in manufacturer's standard lengths and 
widths with tongue-and-groove or shiplap long edges as standard with manufacturer. 

 
1. Manufacturers:  Subject to compliance with requirements, provide products by  one of 

the following: 
a. Kingspan Insulation; www.kingspaninsulation.com; GreenGuard® Type 4 XPS 

Insulation Board.  
b. DiversiFoam Products; www.diversifoam.com; CertiFoam 25 SL.  
c. Dow Chemical Company (The).; www.building.dow.com; Styrofoam™ Brand 

Tongue and  Groove Insulation.  
d. Owens Corning; www.insulation.owenscorning.com; Foamular XPS Rigid 

Foam Insulation.  
2. Thickness: As shown on drawings.  
3. Thermal Resistance: 5-year aged R-value of 5.0 minimum per inch, deg F●ft2●hr/Btu, 

per ASTM C518.  
4. Compressive Strength, per ASTM D1621: 15-25 psi, minimum. 
5. Density: 1.5 lb/cu.ft. minimum; 6.15 lb/cu.ft. maximum. 
6. Surface Burning Characteristics:   

a. Flame Spread: 15 (Class A) 
b. Smoke Developed:  140. 

2.2 GLASS-FIBER BLANKET INSULATION 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. CertainTeed Corporation; www.certainteed.com  

2. Johns Manville; www.jm.com  

3. Knauf Insulation; www.knaufinsulation.us  

4. Owens Corning; www.owenscorning.com  

B. Unfaced, Glass-Fiber Blanket Insulation: ASTM C 665, Type I; with maximum flame-spread 
and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing 
ASTM E 136 for combustion characteristics. 

1. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 
assembly. 

C. Kraft-Faced, Glass-Fiber Blanket Insulation: ASTM C 665, Type II (non-reflective faced), 
Class C (faced surface not rated for flame propagation); Category 1 (membrane is a vapor 
barrier). 
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D. Reinforced-Foil-Faced, Glass-Fiber Blanket Insulation: ASTM C 665, Type III (reflective 
faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 
(membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim 
polyethylene. 
1. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly. 

E. Sustainability Requirements: Provide glass-fiber blanket insulation as follows: 

1. Free of Formaldehyde: Insulation manufactured with 100 percent acrylic binders and 
no formaldehyde. 
 

2. Low Emitting: Insulation tested according to ASTM D 5116 and shown to emit less 
than 0.05-ppm formaldehyde. 

2.3 MINERAL-WOOL BLANKETS 

A. Mineral-Wool Blanket, Unfaced, ASTM C 665, Type I (blankets without membrane facing); 
consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 
50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. CertainTeed Corporation; www.certainteed.com  

2. Johns Manville; www.jm.com  

3. Owens Corning; www.owenscorning.com  

4. Thermafiber,  Inc.; www.thermafiber.com 

5. Roxul Inc.; www.roxul.com  

2.4 AUXILIARY INSULATING MATERIALS 

A. Adhesively Attached, Spindle-Type Anchors: 

1. Zinc-coated steel consisting of a perforated base plate with a projecting split prong of 
appropriate type and length to penetrate the full thickness of the insulation and be 
bent back flush with the insulation surface. 

2. Provide one safety washer with each clip fastener. 

3. Adhesive shall be capable of bonding spindle anchors securely to substrates 
indicated without damaging or corroding insulation, anchors, or substrates.  Adhesive 
shall have a bonding strength of 70 pounds per clip after a 3-day drying time at 
70 degrees F and shall have a temperature range of minus 20 degrees to plus 
225 degrees F. 

4. Fasteners:  Acceptable products or equal: 

  Stic-Klip Mfg. Co.; Type A or B 
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  Miracle Adhesives Corp.; Miracle Stuk-Ups 
  Goodloe E. Moore; Gemco or Tuff-Weld 

B. Metal Furring Strips:  Z-shaped members of not lighter than 25-gage steel with inner flange 
not less than 1-3/8 inches wide knurled to accept drywall screws; or an insulation systems 
consisting of factory grooved polystyrene insulation boards with serrated U-shaped metal 
furring channels.  Acceptable factory grooved polystyrene insulation and serrated U-shaped 
metal furring channels system or equal: 

  W. R. Grace and Co.; Thermo-Stud 
  Dow Chemical Co.; TGIF 

C. Fasteners:  Fasteners shall be pneumatically driven fasteners, powder actuated fasteners 
of concrete stub nails.  Fasteners shall be of sufficient length to penetrate at least 1-inch 
into the masonry substrate. 

D. Duct Tape:  As recommended by the insulation manufacturer. 

E. Wire  Mesh:   Wire  mesh  shall  be  hexagonal  zinc-coated  steel poultry netting having a 
1-1/2 inch  mesh  size  and  0.048-inch diameter (18-gage) wire, conforming to ASTM A390. 

F. Line Wires:  Soft annealed steel with light zinc coated finish not lighter than 16-gage. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of substances that are harmful to insulation, including removing 
projections capable of puncturing insulation or vapor retarders, or that interfere with 
insulation attachment. 

3.2 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications indicated. 

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. Extend insulation to envelop entire area to be insulated. Cut and fit tightly around 
obstructions and fill voids with insulation. Remove projections that interfere with placement. 

D. Provide sizes to fit applications indicated and selected from manufacturer's standard 
thicknesses, widths, and lengths. Apply single layer of insulation units to produce thickness 
indicated unless multiple layers are otherwise shown or required to make up total thickness. 

3.3 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's 
written instructions. If no specific method is indicated, bond units to substrate with adhesive 
or use mechanical anchorage to provide permanent placement and support of units. 
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B. 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 metal-framed wall cavities where cavity heights exceed 96 inches, support 
unfaced blankets mechanically and support faced blankets by taping flanges of 
insulation to flanges of metal studs. 

5. Vapor-Retarder-Faced Blankets: Tape joints and ruptures in vapor-retarder facings, 
and seal each continuous area of insulation to ensure airtight installation. 

 
a. Exterior Walls: Where possible, recess foil faces 3/4-inch from face of framing 

members. Set units with facing placed toward interior of construction.   

C. Kraft and Foil Faced Blankets:  Where possible, recess foil faces 3/4-inch from face of 
framing members.  Tape flanges to metal framing members.  Maintain kraft or foil facings 
intact or patch all tears or holes using plastic tape or other approved means. 

 
1. Between Metal Framing Members:  Size insulation to fit tightly between light gage 

metal framing.  Where insulation is cut to fit small or irregular spaces, cut the 
insulation slightly larger than the space to ensure a tight friction fit.  Insert blankets 
between the studs from the inside face of the wall, recessed slightly from the face of 
the studs.  Where blankets are not adequately supported by friction, attach the 
blankets with tape, adhesive, 9/16-inch long divergent point staples located at four 
corners and center of each blanket, or tie wires spaced not more than 36-inches on 
center. 

2. To Underside of Concrete or Metal Deck:   Cut insulation to fit between structural 
steel framing and to completely cover underside of floor decks.  Weld clip fastener to 
underside of metal deck.  Apply adhesive to the underside of concrete deck and set 
clip fasteners in adhesive as recommended by the insulation manufacturer. Space 
fasteners in accordance with the insulation manufacturer's recommended pattern but 
not to exceed one fastener for each 4-square feet of insulation. After curing of 
adhesive, install insulation over fasteners and bend the split prongs flush with the 
insulation to secure.  Butt all edges of insulation and seal edges with tape. 

D. Unfaced Batts and Blankets:  Where insulation is cut to fit small or irregular spaces, cut the 
insulation slightly larger than the space to ensure a tight friction fit.  Insert blankets between 
the studs from the inside face of the wall, recessed slightly from the face of the studs.  
Where blankets are not adequately supported by friction, attach the blankets with adhesive, 
9/16-inch long divergent point staples located at four corners and center of each blanket, or 
with tie wires spaced not more than 36-inches on center. 

E. 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. 
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3.4 INSTALLATION OF FOAM-PLASTIC BOARD INSULATION 

A. General:  Install rigid insulation board of the thickness indicated on exterior side of framed 
exterior metal stud walls where indicated, and as detailed. 

B. Comply with manufacturer's written instructions. 

C. Install insulation sheathing horizontally with tongue up. 

D. Anchor to metal studs with Type S screws at 8” on center along each stud. 

E. Fit around openings and penetrations.   

F. Foam-Plastic Wall Sheathing: Install vapor-relief strips or equivalent for permitting escape 
of moisture vapor that otherwise would be trapped in stud cavity behind sheathing. 

G. Apply sheathing tape to joints between foam-plastic sheathing panels and at items 
penetrating sheathing. Apply at upstanding flashing to overlap both flashing and sheathing. 

3.5 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, 
and other causes. Provide temporary coverings or enclosures where insulation is subject to 
abuse and cannot be concealed and protected by permanent construction immediately after 
installation. 

END OF SECTION 
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SECTION 07 25 00 

 

WEATHER BARRIERS 

 
 
PART 1 - GENERAL 
 
 
1.01 SUMMARY OF WORK 

 
A. This Section specifies self-adhered weather-resistive barriers and accessories. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this 
section as fully as if repeated herein. 

C. Related Sections: 
 

1. Section 09 29 00 – Gypsum Board: Exterior gypsum sheathing substrate for 
weather-resistive barrier. 

 
 
1.02 REFERENCE STANDARDS 

 
A. Air Barrier Association of America (ABAA): 

1. ABAA - Installer’s Certification Program. 
2. ABAA - Water-resistive Barrier Installation Guideline. 

 
B. American Association of Textile Chemists and Colorists (AATCC): 

1. AATCC 127 - Water Resistance: Hydrostatic Penetration Test. 
 
C. American Architectural Manufacturer’s Association (AAMA): 

1. AAMA 711 - Voluntary Specification for Self Adhering Flashing Used for 
Installation of Exterior Wall Fenestration Products. 

 
D. ASTM International (ASTM): 

1. ASTM D1922 - Standard Test Method for Propagation Tear Resistance of 
Plastic Film and Thin Sheeting by Pendulum Method. 

2. ASTM D3462 - Standard Specification for Asphalt Shingles Made from Glass 
Felt and Surfaced with Mineral Granules 

3. ASTM D4533 - Standard Test Method for Trapezoid Tearing Strength of 
Geotextiles. 

4. ASTM D5035 - Standard Test Method for Breaking Force and Elongation of 
Textile Fabrics  

5. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 
Building Materials. 

6. ASTM E96/96M - Standard Test Methods for Water Vapor Transmission of 
Materials. 

7. ASTM E154 - Standard Test Methods for Water Vapor Retarders Used in 
Contact with Earth Under Concrete Slabs, on Walls, or as Ground Cover. 

8. ASTM E2178 - Standard Test Method for Air Permeance of Building 
Materials. 

 
E. Canadian Construction Materials Council (CCMC): 

1.  CCMC Guide MF07102 (2004-09-03) Sect. 6.4.5.  Technical Guide for 
Sheathing, Membrane, Breather-type. 
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F. International Code Council (ICC): 
1. AC38, Acceptance Criteria for Water-resistive Barriers 
 

1.03 ADMINISTRATIVE REQUIREMENTS 
 
A. Coordination: Coordinate work of this Section with work of other trades for proper 

time and sequence to avoid construction delays. 
 
B. Pre-installation Meeting: Convene pre-installation meeting after Award of Contract 

and one week prior to commencing work of this Section to verify project 
requirements, substrate conditions and coordination with other building sub-trades, 
and to review manufacturer’s written installation instructions. 
1. Comply with Section 01 31 19 – Project Meetings and coordinate with other 

similar pre-installation meetings. 
2. Notify attendees 2 weeks prior to meeting and ensure meeting attendees 

include as minimum: 
a. Owner. 
b. Architect. 
c. Weather-resistive barrier installer. 
d. Manufacturer’s Technical Representative. 

3. Ensure meeting agenda includes review of methods and procedures related 
to weather-resistive barrier installation including co-ordination with related 
work. 

4. Record meeting proceedings including corrective measures and other 
actions required to ensure successful completion of work and distribute to 
each attendee within 1 week of meeting. 

 
 

1.04 ACTION SUBMITTALS 
 
A. Make submittals in accordance with Contract Conditions and Section 

01 33 00 - Submittal Procedures. 
 
B. Product Data: Submit product data including manufacturer’s literature for weather-

resistive barrier membrane and accessories, indicating compliance with specified 
requirements and material characteristics. 
1. Submit list on weather-resistive barrier manufacturer’s letterhead of 

materials, components and accessories to be incorporated into Work. 
2. MSDS report. 
3. Include product names, types and series numbers. 
4. Include contact information for manufacturer and their representative for this 

Project. 
 
C. Samples: 

1. Submit duplicate 12 x 12 inches sample of membrane. 
2. Submit duplicate 12 inches long samples of seam tape and each type of 

flashing materials. 
 
D. Field Reports: Submit manufacturer’s field reports within 3 days of each manufacturer 

representative’s site visit and inspection. 
 

E. Installer Qualifications: 
1. Submit verification of manufacturer’s approval of installer.    

 
 
1.05 INFORMATIONAL SUBMITTALS 
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A. Test Reports: 
1. Submit test reports showing compliance with specified performance 

characteristics and physical properties including air permeance, water vapor 
permeance and structural performance. 

 

B.  ICC compliance: Submit current ICC-ES Evaluation Report (ESR) verifying 
compliance with ICC AC38. 

 

 

1.06 CLOSEOUT SUBMITTALS 
 
A. Operation and Maintenance Data: Supply maintenance data for weather-resistive 

barrier materials for incorporation into manual specified in Section 01 78 23 –
Operation and Maintenance Data.  

 
B. Record Documentation: In accordance with Section 01 78 39 – Record Documents:  

1. List materials used in weather-resistive barrier work. 
2. Warranty: Submit warranty documents specified. 

 
 
1.07 QUALITY ASSURANCE 
 

A. Installer Qualifications: Manufacturer’s approval of installer, and 2 years’ experience 
with work similar to work of this Section. 

 
B. Mock-up: Construct full size 10 ft x 10 ft mock-up of wall showing weather-resistive 

barrier using proposed procedures, materials and quality of work where directed by 
Architect and in accordance with Section 01 45 00 – Quality Control. 
1. Include examples of window frame, door frame, interior corner, exterior 

corner and common protrusions or penetrations of barrier membrane. 
2. Purpose: To judge quality of work and material installation. 
3. Allow Architect 24 hours minimum notice prior to inspection of mock-up. 
4. Do not proceed with work prior to receipt of written acceptance of mock-up 

by Consultant. 
5. When accepted, mock-up will demonstrate minimum standard of quality 

required for work of this Section. 
6. Approved mock-up may remain part of finished work. 

 
 
1.08 DELIVERY STORAGE AND HANDLING 

 
A. Delivery and Acceptance Requirements:  

1. Deliver material in accordance with Section 01 60 00 – Materials and 
Equipment.   

2. Deliver materials and components in manufacturer’s original packaging with 
identification labels intact and in sizes to suit project. 

 
B. Storage and Handling Requirements: Store materials off ground and protected from 

exposure to harmful weather conditions and at temperature conditions recommended 
by manufacturer. 
1. Ensure materials are protected from sunlight and UV radiation. 

 
C. Packaging Waste Management:  

1. Separate and recycle waste packaging materials in accordance with Section 
01 74 19 - Construction Waste Management and Disposal. 
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2. Remove waste packaging materials from site and dispose of packaging 
materials at appropriate recycling facilities.  

3. Collect and separate for disposal paper and plastic material in appropriate 
on-site storage containers for recycling in accordance with Waste 
Management Plan. 

 
 

1.09 WARRANTY 
 

A. Project Warranty: Refer to Contract Conditions and Section 01 78 36 – Waranties for 
project warranty provisions. 

 
B. Manufacturer’s warranty: Submit, for Owner’s acceptance, manufacturer’s standard 

warranty document executed by authorized company official. Manufacturer’s 
warranty is in addition to and not intended to limit other rights Owner may have under 
Contract Conditions. 
1. 10 years limited material warranty. 

 
C. Warranty period: 1 years commencing on Date of Substantial Completion.   

 
 
PART 2 - PRODUCTS 
 
 
2.01 MANUFACTURERS 
 

A. Basis-of-Design Manufacturer: Cosella-Dörken Products Inc., 4655 Delta Way, 
Beamsville, Ontario, L0R 1B4, Canada, Phone: 1-905-563-3255, Toll Free: 1-888-
4DELTA4 (1-888-433-5824), e-mail: info@cosella-dorken.com, URL: 
http://www.cosella-dorken.com. 

 
B. Acceptable Alternate Products:  

1. Dupont; www.tyvek.com; Dupont™ Tyvek® CommercialWrap®.  
2. Vaproshield; www.vaproshield.com; Wall Shield Integrated Tape.    
3. Substitutions: Section 01 25 13 – Product Options and Substitutions.   

 
 
2.02 DESCRIPTION 
 

A. Vapor permeable weather-resistive barrier, highly tear-resistant 3-layer membrane, 
with 2 outer layers of spun-bonded polypropylene fabric, and water-tight vapor 
permeable polymeric middle layer.  

 
 
2.03 DESIGN CRITERIA 
 

A. Comply with ICC AC38. 
 
B. Water Vapor Permeance: To ASTM E96 (Procedure A), 69 perms; (Procedure B) 120 

perms. 
 
C. Water Vapor Transmission: To ASTM E96 (Procedure A), 472 g/m2/24 hr; (Procedure 

B) 820 g/m2/24 hr. 
 
D. Water Penetration: To AATCC 127, Pass. 
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E. Air Permeance: To ASTM E2178, <0.0034 cfm/sq ft @ 0.3 inches wg. 
 
F. Fastener Pull-through Force: To ASTM D3462, 30 lbs. 
 
G. Breaking Strength: To ASTM D5035, MD 76 lb/2 in, CD 47 lb/2 in minimum. 
 
H. Elongation at Break: To ASTM D5035, MD 25 %, CD 65 % minimum. 
 
I. Trapezoidal Tear Strength: To ASTM D4533, MD 22 lb, CD 15 lb minimum. 
 
J. Water Penetration Resistance: To CAN/CGSB-4.2 #26.3-95, 253 inches. 
 
K. Tear Resistance: To ASTM D1922, MD 2.4 lb, CD 3.5 lb.  
 
L. Fire Rating Characteristics: To ASTM E84: 

1. Rating: NFPA Class A, IBC Class A minimum. 
2. Flame Spread: 25 maximum. 
3. Smoke Developed: 105 maximum. 

 
 
2.04 MATERIALS 

 
A. Weather-resistive Barrier for Walls: Vapor permeable weather-resistive barrier; highly 

tear-resistant 3-layer membrane, with two outer layers of spun-bonded polypropylene 
fabric and a water-tight polymeric middle layer. 
1. Weight: 24 lb/roll nominal. 
2. Roll Dimensions: 4 feet 11 inches x 164 feet. 
3. Color: Matte Gray. 

 
B. Basis-of-Design Product: Cosella-Dörken Products Inc., DELTA®-VENT S. 
 

 
2.05 ACCESSORIES  

 
A. Seam tape: Acrylic-based adhesive tape in accordance with weather-resistive barrier 

manufacturer’s written recommendations. 
1. Acceptable material: Cosella-Dörken Products Inc., DELTA®-MULTIBAND 

(2-1/2” x 65’-7”). 
 
B. Flashings: Self-adhering, butyl-rubber based weather-resistive flashing membrane in 

accordance with weather-resistive barrier manufacturer’s written recommendations. 
1. Acceptable material: Cosella-Dörken Products Inc., DELTA®-FLASHING 4” x 

75’ and 9” x 75’. 
 
C. Penetration Flashings: Stretchable butyl-rubber based adhesive on non-woven fabric] 

flashing membrane in accordance with weather-resistive barrier manufacturer’s 
written recommendations.  
1. Acceptable material: Cosella-Dörken Products Inc., DELTA®-FLEXX BAND 

4” x 33”. 
 
D. Sealants and Adhesives: Elastomeric sealant and adhesive in accordance with  

weather-resistive barrier manufacturer’s written recommendations,  and Section 07 
92 00 – Joint Sealants. 
1. Ensure sealants are compatible with adjacent materials. 
2. Acceptable material: Cosella-Dörken Products Inc., DELTA®-THAN; or Dow 

Corning® 758. 
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E. Window Corner: Prefabricated rubber-compound window corner. 

1. Acceptable materials: Cosella-Dörken Products Inc., DELTA®-FAS 
CORNER. 

 
F. Fasteners: Water and vapor resistant fasteners in accordance with water- resistive 

barrier manufacturer’s written recommendations. 
1. 1-5/8” corrosion-resistant screw with 2” minimum diameter plastic caps.   

 
 
2.06 PRODUCT SUBSTITUTIONS 

 
A. Ensure all accessories such as seam tape, flashing membranes, window corners, 

and sealants come from same source as weather-resistive barrier membrane. 
 
B. Substitutions: In accordance with Section 01 25 13 – Product Options and 

Substitutions.   
 
 
PART 3 - EXECUTION 
 
 
3.01 INSTALLERS 

 
A. Use only Cosella-Dörken Products Inc. authorized installers for work of this Section. 
 
 

3.02 EXAMINATION 
 

A. Verification of Conditions: Verify that conditions of substrate previously installed 
under other Sections or Contracts are acceptable for weather-resistive barrier 
installation in accordance with manufacturer’s written recommendations. 
1. Visually inspect substrate in presence of Consultant. 
2. Inform Consultant of unacceptable conditions immediately upon discovery. 
3. Proceed with installation only after unacceptable conditions have been 

remedied and after receipt of written approval to proceed from Consultant. 
 
 

3.03 PREPARATION 
 
A. Ensure step flashings and kick-out flashings are installed before beginning 

installation of weather-resistive membrane. 
 
B. Ensure protrusions that may penetrate weather-resistive barrier membrane are 

removed before beginning installation. 
 
 

3.04 INSTALLATION 
 
A. Install weather-resistive barrier before installation of windows and doors in 

accordance with manufacturer’s written recommendations. 
 
B. Do installation in accordance with ABAA written recommendations for installation of 

weather-resistive barriers.  
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C. Unroll weather-resistive barrier with printed side out, wrapping entire building, 
including rough openings for windows, doors and other protrusions or penetrations. 
1. Install weather-resistive barrier plumb and level to exterior face of exterior 

gypsum board in accordance with manufacturer written recommendations. 
2. Ensure weather-resistive barrier is installed with textured side facing 

substrate. 
 
D. Start installation of weather-resistive barrier at building corner, leaving 6”-12” of 

membrane extended beyond corner. 
 
E. Install horizontally starting at bottom of wall. 

1. Overlap weather-resistive barrier membrane as follows: 
a. Exterior Corners: 12 inches minimum. 
b. Vertical and horizontal seems: 6 inches minimum. 
c. Other seams, joints or at protrusions and penetrations: 6 inches 

minimum. 
 
F. Sill Plate Interface: Extend lower edge of weather-resistive barrier over sill plate 

interface 3”– 6”. 
1. Secure to substrate with elastomeric sealant in accordance with weather-

resistive barrier manufacturer’s written recommendation. 
 
G. Attachment of Weather-resistive Barrier Membrane to Substrate: 

1. Attach weather-resistive barrier to steel studs through exterior sheathing with 
mechanical fasteners in accordance with manufacturer’s written 
recommendations.  
a. Secure using fasteners and custom caps spaced 18 inches 

maximum vertically on center along stud line and 24 inches 
maximum on center, horizontally. 

b. Ensure fasteners penetrate securely through metal studs 3/4 inch 
minimum. 

c. Install fasteners 6 inches from sill and frame of window and door 
openings. 

d. Ensure fasteners are installed 9 inches minimum from window or 
door head. 

 
 
3.05 FIELD QUALITY CONTROL 
 

A. Field Inspection: Coordinate field inspection in accordance with Section 01 45 00 –
Quality Control.  

 
B. Manufacturer’s Services: 

1. Coordinate manufacturer’s services with Section 01 45 00 - Quality Control. 
a. Have manufacturer review work involved in handling, installation, 

protection, and cleaning of weather-resistive barrier and 
components, and submit written reports in acceptable format to verify 
compliance of Work with Contract conditions. 

2. Manufacturer’s Field Services: Provide manufacturer’s field services 
consisting of product use recommendations and periodic site visits for 
product installation review in accordance with manufacturer’s instructions. 
a. Report any inconsistencies from manufacturer’s recommendations 

immediately to Consultant. 
3. Schedule site visits to review work at stages listed: 
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a. After delivery and storage of weather-resistive barrier and 
components, and when preparatory work on which Work of this 
Section depends is complete, but before installation begins. 

b. Twice during progress of work at 25% and 60% complete. 
c. Upon completion of Work, after cleaning is carried out. 
d. 42 days after installation to ensure weather-resistive barrier has not 

unnecessarily been left exposed to UV. 
e. Obtain reports within three days of review and submit immediately to 

Architect. 
 
 

3.06 CLEANING 
 

A. Progress Cleaning: Perform cleanup as work progresses in accordance with Section 
01 77 00 – Contract Closeout and Final Cleaning.  
1. Leave work area clean at end of each day. 

 
B. Final Cleaning: Upon completion, remove surplus materials, rubbish, tools, and 

equipment in accordance with Section 01 77 00 – Contract Closeout and Final 
Cleaning.  

 
C. Waste Management:  

1. Co-ordinate recycling of waste materials with 01 74 19 - Construction Waste 
Management and Disposal. 

2. Collect recyclable waste and dispose of or recycle field generated 
construction waste created during construction or final cleaning related to 
work of this Section. 

3. Remove recycling containers and bins from site and dispose of materials at 
appropriate facility. 

 
 

3.07 PROTECTION 
 

A. Protect installed products and components from damage during construction. 
 
B. Repair damage to adjacent materials caused by weather-resistive barrier installation. 

 
 

END OF SECTION 
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SECTION 07 25 13 

 

VENTILATED RAINSCREEN 

 
 
PART 1 – GENERAL 
 
 
1.1    SUMMARY 

 
A.    Section includes above-grade ventilated rainscreen for enclosure walls. 

B.   Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

 
C.   Related Sections include the following: 

 
1. Section 05 40 00 – Cold-formed Metal Framing: Support for gypsum-type exterior 

above-grade wall sheathing. 
2. Section 09 29 00 – Gypsum Board: Gypsum-type exterior above-grade wall 

sheathing. 
3. Section 09 24 00.13 – Acrylic-Modified Portland Cement Plastering: Ventilated 

rainscreen substrate for cement plastering. 
 
 

1.2  REFERENCES 
 
A. AATCC 127 (1998) - Water Penetration Resistance. 
 
B. ASTM International: 

 
1. ASTM C 695 - Standard Test Method for Compressive Strength. 
2. ASTM D 1777 - Standard Test Method for Thickness of Textile Materials. 
3. ASTM D 5261 - Standard Test Method for Measuring Mass per Unit Area of 

Geotextiles. 
4. ASTM D6364 - Standard Test Method for Determining Short-Term Compression 

Behavior of Geosynthetics. 
4. ASTM E 96/96M, Method A - Standard Test Method for Water Vapor Transmission of 

Materials. 
 
C. CAN/ULC-S102.2 (2003) - Standard Method of Test for Surface Burning Characteristics of 

Flooring, Floor Covering and Miscellaneous Materials and Assemblies. 
 
 

1.3    SUBMITTALS 
 
A.   Product Data: Include manufacturer’s written instructions, detail drawings showing 

ventilation and drainage details, technical data, and tested physical and performance 
properties. 
 

B.   Shop Drawings: Provide 1/2” = 1’ scale drawings (or larger) showing relationship of 
rainscreen product to: 

 
1. Framing or blocking members. 
2. Girts. 
3. Thermal insulation. 
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4. Sheathing. 
5. Water-resistive barrier. 
6. All exterior cladding and corner conditions. 
7. Door and window frames. 
8. Balcony and railing penetrations. 
9. Structural tie-back penetrations. 
10. Pipe, conduit, duct, or any other wall penetrations. 

 
C.   Samples: 

 
1. 4” x 4” sample of rainscreen material. 
2. Provide materials and fasteners for mock-up. 

 
D.   Manufacturer’s Instructions: Provide manufacturer’s instructions showing the recommended 

procedures and sequences of installation of the rainscreen product, and storage and 
handling requirements and recommendations. See www.deltadry.com for downloadable 
installation instructions. 

 
E.   Manufacturer’s Product Warranty. 

 
F.   Submittal procedures and quantities are specified in Section 01 33 00. 
 
 

1.4 QUALITY ASSURANCE 
 
A.   Rainscreen manufacturer shall have an on-going quality control program with inspections 

by a nationally recognized independent organization. 
 
B.   Source Limitations: Obtain all rainscreen material through one source from a single 

manufacturer. 
 
C.   Installer Qualifications: Company specializing in performing work of this type, incorporating 

rainscreen materials. 
 
D.   Manufacturer’s Representative Qualifications: Approved or accredited and employed or 

authorized by rainscreen manufacturer to perform specified field quality control activities. 
 
E.   Pre-installation Meeting: Conduct meeting at project site to comply with requirements in 

Section 01 31 19  “Project Meetings.” Review requirements for rainscreen, including surface 
preparation specified under other sections, substrate condition and pre-treatment, 
forecasted weather conditions, special details and flashings, installation procedures, testing 
and inspection procedures, protection, and repairs. 

 
 

1.5  DELIVERY, STORAGE, AND HANDLING 
 
A.   Deliver materials to project site in original packaging with seals unbroken, labelled with 

manufacturer’s name, and product brand name. 
 
B.   Store product rolls under cover, on a clean, level surface, either flat or upright. 
 
C.   Provide cover for products while stored on site before installation, protected from direct 

sunlight and UV exposure. 
 
D.   When products must be stored for extended periods of time, store at temperatures above 

minus 24 degrees F. 
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PART 2 – PRODUCTS 
 
2.1  MANUFACTURERS 

 
A.   Products: Subject to compliance with requirements, provide one of the following products: 

 
1. Dual cavity 3-dimensional rainscreen membrane with drainage and ventilation 

channels. Rainscreen product shall be furnished in standard rolls of 3’-3” wide x 50’ 
long. 
a. DELTA®-DRY STUCCO & STONE, manufactured by Cosella-Dörken 

Products, Inc.; www.deltadry.com  
b. Substitutions: Section 01 25 13 – Product Options and Substitutions.  

Proposed substitutions must have compressive strength, resistance to solar-
driven moisture, vapor permeability, and water penetration  resistance of the 
specified product.  

 
 

2.2 RAINSCREEN PHYSICAL PROPERTIES 
 
A.   Ventilated Rainscreen for building enclosure: High density polyethylene sheet, dimpled and 

grooved to provide drainage and ventilation on both sides of sheet, stabilized against 
oxidation and UV degradation.  DELTA®-DRY STUCCO & STONE has a factory pre-
installed polypropylene (PP) fabric mortar screen. It is ideal behind absorptive claddings 
such as manufactured stone and conventional stucco claddings. 

 
1. Product: DELTA®-DRY STUCCO & STONE (Cosella-Dörken) 
2. Water penetration resistance: 118 psi, per AATCC 127-1995. 
3. Overall thickness: 0.42” at 2 kPa, per ASTM D1777. 
4. Compressive strength: 1942 lb/ft², per ASTM D6364. 
5. Water vapor transmission: 0.14 perms, per ASTM E96, Method A. 
6. Surface burning characteristics: 

a. Flame spread: 210 – CAN/ULC-S102.2 
b. Smoke development: 105 – 190 – CAN/ULC-S102.2 

7. Contact surface of rainscreen to WRB: 9% (91% open). 
8. Contact surface of rainscreen to cladding: 20% (80% open). 
9. Color: Silver-grey. 

 
 

2.3  AUXILIARY MATERIALS 
 
A. Single-sided Tape: 

1. DELTA®-FLEXX-BAND, to repair DELTA®-DRY at damage; distributed by Cosella-
Dörken Products, Inc. 

 
B.   Insect Screen: As recommended by the manufacturer of the rainscreen material.  

Acceptable product: DELTA®-BUG SCREEN.  Used at ventilation points to keep insects out. 
 

C.   Fasteners: 
1. Corrosion-resistant, knurled shank screws, minimum 1” long. 

 
 

PART 3 – EXECUTION 
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3.1 EXAMINATION 
 
A.   Examine substrates, areas, and conditions, with installer present, for compliance with 

requirements and other conditions affecting performance. 
 
B.   Verify that substrates are sound enough to retain fasteners. 
 
C.   Do not begin installation until substrates have been properly prepared. 
 
D.   If substrate preparation is the responsibility of another installer, notify Architect of 

unsatisfactory preparation before proceeding. 
 
 

3.2 SURFACE PREPARATION 
 
A.   Clean surfaces “broom clean” prior to installation. 
 
B.   Prepare substrate according to manufacturer’s written recommendations for achieving the 

best result for the substrate under the project conditions. 
 
 

3.3 RAINSCREEN INSTALLATION 
 
A.   Install DELTA®-DRY STUCCO & STONE in accordance with manufacturer’s instructions. 
 
B.   Start at lowest point and work to top, running length of sheets horizontally. The application 

is to incorporate ventilation at top and bottom of wall, or at least every two stories. 
1. Install DELTA®-DRY STUCCO & STONE with stud side facing the water-resistive 

barrier (WRB). 
2. Side laps and end laps shall be placed tightly to the adjacent roll. Do not overlap or 

interlock DELTA®-DRY STUCCO & STONE. 
3. Install sheets without gaps, large wrinkles, creases, or tears. 
4. Secure to substrate at edges and in the field of the sheet using fasteners and 

methods recommended by manufacturer. Fasteners must penetrate into solid 
backing or sheathing and where possible into studs. 

  
C.  Do not seal or block rainscreen at top or bottom of installation. Leave a minimum 3/8” air 

gap open for ventilation and proper performance of the wall system. 
 
D.   Provide drop leg shielding of ventilation area to prevent rainwater intrusion due to wind. The 

length of drop leg shielding is to be determined according to wind/storm for building 
location. 

 
 

3.4 FIELD QUALITY CONTROL  
 
A.   Engage an independent inspector to observe substrate and installation. 

 
B.   Contact Cosella-Dörken Products Inc. for field review with contractor to achieve a 

satisfactory installation by periodic review of the procedures during construction, and 
evaluating the finished work. 

 
 

3.5 PROTECTION, REPAIR AND CLEANING 
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A.   Protect installed rainscreen from damage due to ultraviolet light, harmful weather 
exposures, physical abuse, and other causes until completion of project. Do not leave 
installed rainscreen exposed to sunlight (UV) for more than 30 days after installation. 

 
B.   Prior to installing subsequent construction, inspect DELTA®-DRY STUCCO & STONE 

rainscreen for tears and other damage, and repair. 
 
C.   Repair torn rainscreen as follows: Any rips, tears or holes in the rainscreen membrane 

smaller than 2” in diameter should be patched with DELTA®-FLEXX-BAND centered over 
the tear. Any rips, tears, or holes larger than 2” in diameter should be patched with 
DELTA®-DRY STUCCO & STONE. Cut a piece of DELTA®-DRY STUCCO & STONE the 
diameter of the tear. Center the patch over the tear and fasten with approved fasteners or 
tape edges of patch with DELTA-FLEXX BAND. 

 
D.   Remove mud and similar marks with a water scrub. If chemicals have been spilled on 

rainscreen, treat as a tear and repair as stated above. 
 
 

END OF SECTION 
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SECTION 07 62 00 

SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   
 

1. Manufactured reglets with counterflashing. 
2. Formed roof-drainage sheet metal fabrications. 
3. Formed low-slope roof sheet metal fabrications. 
4. Formed wall sheet metal fabrications. 
5. Formed wall-to-roof expansion joint sheet metal fabrications. 
6. Formed equipment support flashing. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections: 
 

1. Section 06 10 53 "Miscellaneous Rough Carpentry" for wood nailers, curbs, and 
blocking. 

2. Section 07 41 13.16 “Standing Seam Metal Roof Panels” for pre-finished sheet metal 
gutters, flashing and trim integral with roofing. 

3. Section 07 42 13.13 "Formed Metal Wall Panels” for sheet metal flashing and trim 
integral with metal wall panels. 

4. Section 07 42 13.23 "Aluminum Composite Panels” for sheet metal flashing and trim 
integral with aluminum composite panels. 

5. Section 07 42 93 "Soffit Panels” for sheet metal flashing and trim integral with soffit 
panels. 

6. Section 079513.13 "Interior Expansion Joint Cover Assemblies" for manufactured 
expansion-joint cover assemblies for interior floors, walls, and ceilings. 

7. Section 07 95 13.16 “Exterior Expansion Joint Cover Assemblies” for manufactured 
expansion-joint cover assemblies for exterior building walls, soffits, and parapets. 

1.2 REFERENCES 

A. The editions of standards and specifications published by the following organizations, and 
referenced herein, apply to the work only to the extent specified by the reference.  Refer to 
Section 01 42 19 for information concerning availability and use of references. 

  ASTM International 
National Roofing Contractors Association (NRCA) 
Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 

  U.S. General Services Administration Federal Specifications (FS) 
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1.3 COORDINATION 

A. Secure field measurements required for proper and adequate fabrication and installation of 
the work.   

B. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of 
penetrations to be flashed, and joints and seams in adjacent materials. 

C. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall 
materials, joints, and seams to provide leakproof, secure, and noncorrosive installation. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 
 

1. Attendees: Owner, Architect, Contractor, IOR, representatives of the applicators and 
materials manufacturers of the insulation and modified bituminous membrane roofing 
and standing seam metal roofing systems, the sheet metal installer, and the roofing 
accessories installer. 

2. Review construction schedule. Verify availability of materials, Installer's personnel, 
equipment, and facilities needed to make progress and avoid delays. 

3. Review special roof details, roof drainage, roof-penetration flashing, equipment 
curbs, and condition of other construction that affect sheet metal flashing and trim. 

4. Review requirements for insurance and certificates if applicable. 
5. Review sheet metal flashing observation and repair procedures after flashing 

installation. 
6. The conference shall assure a clear understanding of the drawings and 

specifications, resolve possible conflicts and establish coordination between all 
parties involved. 

1.5 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 each manufactured product and accessory. 

B. Shop Drawings: For sheet metal flashing and trim. 

1. Include plans, elevations, sections, and attachment details. 
2. Detail fabrication and installation layouts, expansion-joint locations, and keyed 

details. Distinguish between shop- and field-assembled work. 
3. Include identification of material, thickness, weight, and finish for each item and 

location in Project. 
4. Include details for forming, including profiles, shapes, seams, and dimensions. 
5. Include details for joining, supporting, and securing, including layout and spacing of 

fasteners, cleats, clips, and other attachments. Include pattern of seams. 
6. Include details of termination points and assemblies. 
7. Include details of roof-penetration flashing. 
8. Include details of edge conditions, including eaves, ridges, valleys, rakes, crickets, 

and counterflashings as applicable. 
9. Include details of gutters, downspouts, and scuppers. 
10. Include details of special conditions. 
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11. Include details of connections to adjoining work. 
12. Detail formed flashing and trim at scale of not less than 3 inches per 12 inches 

C. Samples: For each type of sheet metal and accessory indicated with factory-applied 
finishes. 

 
1. Anodized Aluminum Samples: Samples to show full range to be expected for each 

color required. 

 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For fabricator. 

B. Product Certificates: For each type of coping and roof edge flashing that is ANSI/SPRI/FM 
4435/ES-1 tested.  

C. Evaluation Reports: For copings and roof edge flashing, from an agency acceptable to 
authority having jurisdiction or ICC-ES showing compliance with ANSI/SPRI/FM 4435/ES-1. 

D. Sample Warranty: For special warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in 
maintenance manuals. 

B. Special warranty. 

1.8 QUALITY ASSURANCE 

A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal 
flashing and trim similar to that required for this Project and whose products have a record 
of successful in-service performance. 

1. For copings and roof edge flashings that are ANSI/SPRI/FM 4435/ES-1 tested, shop 
shall be listed as able to fabricate required details as tested and approved. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to 
demonstrate aesthetic effects, and to set quality standards for fabrication and installation. 

1. Build mockup of typical roof eave, including gutter, fascia, fascia trim, apron flashing,  
approximately 10 feet long, including supporting construction cleats, seams, 
attachments, underlayment, and accessories. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Owner 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. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Do not store sheet metal flashing and trim materials in contact with other materials that 
might cause staining, denting, or other surface damage. 

 
1. Store sheet metal flashing and trim materials away from uncured concrete and 

masonry. 
2. Protect stored sheet metal flashing and trim from contact with water. 

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to 
sunlight and high humidity, except to extent necessary for period of sheet metal flashing and 
trim installation. 

1.10 WARRANTY 

A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal 
flashing and trim that shows evidence of deterioration of factory-applied finishes within 
specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural 
movement, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction. Completed 
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight. 

B. Sheet Metal Standard for Flashing and Trim: Comply with SMACNA's "Architectural Sheet 
Metal Manual" requirements for dimensions and profiles shown unless more stringent 
requirements are indicated. 

C. SPRI Wind Design Standard: Manufacture and install copings tested in accordance with 
ANSI/SPRI/FM 4435/ES-1 and capable of resisting the following design pressure: 

1. Design Pressure: As indicated on Drawings. 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes to prevent buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects. Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 
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2.2 SHEET METALS  

A. General: Protect mechanical and other finishes on exposed surfaces from damage by 
applying strippable, temporary protective film before shipping. 

B. Aluminum Sheet: ASTM B 209, alloy as standard with manufacturer for finish required, with 
temper as required to suit forming operations and performance required; with smooth, flat 
surface. 

 
1. As-Milled Finish: Mill. 
2. Clear Anodic Finish, Coil Coated: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or 

thicker. 

C. Stainless Steel Sheet: ASTM A240/A240M, Type 316 and Type 316L as designated, dead 
soft, fully annealed; with smooth, flat surface.    

 
1. Finish: ASTM A480/A480M, No. 2D (dull, cold rolled) or as indicated. 

a. Surface Preparation: Remove tool and die marks and stretch lines, or blend 
into finish. 

D. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to 
ASTM A 653/A 653M, G90 coating designation; prepainted by coil-coating process to 
comply with ASTM A 755/A 755M. 

1. Surface: Smooth, flat and with manufacturer's standard clear acrylic coating on both 
sides. 

2. Exposed Coil-Coated Finish: 
a. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not 

less than 70 percent PVDF resin by weight in both color coat and clear 
topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to 
comply with coating and resin manufacturers' written instructions. 

3. Color: As selected by Architect from manufacturer's full range.    
4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic 

or polyester backer finish, consisting of prime coat and wash coat with minimum total 
dry film thickness of 0.5 mil. 

E. Galvanized Sheet Metal:  Galvanized iron or steel sheet, ASTM A653, with minimum zinc 
coating of 1.25 ounces per square foot and 0.2 percent copper bearing. 

F. Factory Finished Sheet Metal:  Pre-finished sheet metal to match metal roofing is specified 
in Section 07 41 13.16.  The material shall be furnished by the roofing manufacturer and 
fabricated and installed as work under this Section. 

G. Lead Sheet: ASTM B749 lead sheet. 

2.3 UNDERLAYMENT MATERIALS 

A. Self-Adhering, High-Temperature Sheet Underlayment: Minimum 30 mils thick, consisting of 
a slip-resistant polyethylene- or polypropylene-film top surface laminated to a layer of butyl- 
or SBS-modified asphalt adhesive, with release-paper backing; specifically designed to 
withstand high metal temperatures beneath metal roofing. Provide primer in accordance 
with underlayment manufacturer's written instructions. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

a. GCP Applied Technologies Inc. 
b. Henry Company. 
c. Polyken Technologies/Kendall Co.; Polyken 626 Foilastic 
d. Protecto Wrap Company.; Protecto Seal 45. 

 
2. Source Limitations: Obtain underlayment from single source from single 

manufacturer. 
3. Low-Temperature Flexibility: ASTM D1970/D1970M; passes after testing at minus 20 

deg F or lower. 

B. Slip Sheet:  Rosin-sized building paper, 5-pound sq. ft. minimum. 

2.4 MISCELLANEOUS MATERIALS 

A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, and 
other miscellaneous items as required for complete sheet metal flashing and trim installation 
and as recommended by manufacturer of primary sheet metal or manufactured item unless 
otherwise indicated. 

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners designed to withstand design loads and recommended 
by manufacturer of primary sheet metal or manufactured item. 

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or 
factory-applied coating. Provide metal-backed EPDM or PVC sealing washers 
under heads of exposed fasteners bearing on weather side of metal. 

b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for 
metal being fastened. 

2. Nails:  Use case-hardened concrete nails over concrete and roofing nails over wood, 
of required lengths.  Where sheet metal is built in over roofing materials or other 
sheet metal, use nails with 1 inch tinned discs. 

3. Rivets:  Tinned soft iron rivets. 

4. Sheet Metal Screws:  Self-tapping type, of proper size and material to suit conditions.  
Where wood nailers are provided, use galvanized or stainless steel wood screws as 
applicable. 

 
5. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel. 

 
6. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel. 

 
7. Fasteners for Zinc-Coated (Galvanized) and Aluminum-Zinc Alloy-Coated Steel 

Sheet: Series 300 stainless steel or hot-dip galvanized steel according to 
ASTM A 153/A 153M or ASTM F 2329. 

C. Solder:   
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1. For Stainless Steel: ASTM B32, Grade Sn60 or Grade Sn96, with acid flux of type 
recommended by stainless steel sheet manufacturer. 

2. For Zinc-Coated (Galvanized Steel): ASTM B32, 95-5 tin/antimony solder, with rosin 
flux. 

D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant 
tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, 
nonstaining tape 1/2 inch wide and 1/8 inch thick. 

E. Elastomeric Sealant: ASTM C 920, elastomeric silicone polymer sealant; of type, grade, 
class, and use classifications required to seal joints in sheet metal flashing and trim and 
remain watertight. 

F. Butyl Sealant: Where it is impractical to use a solder at joints and corners, seal with a butyl 
sealant. ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited 
movement.  Acceptable products or equal: 

  Garland Butyl Sealant 
  Tremco; Butyl Sealant 

G. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187. 

H. Modified Bitumen Flashing Cement:  Two-component elastomeric compound.  Acceptable 
products or equal: 

  Johns Manville; MBR Flashing Cement Base 
  Celotex Roofing Products Division; SBS Modified Flashing Adhesive 

I. Non-Shrink Grout:  Premixed, nonmetallic, non-corrosive, non-staining grouting compound 
containing silica sands, portland cement, shrinkage compensating agents and water 
reducing agents, meeting the requirements of ASTM C1107.  Acceptable products or equal: 

  Gifford Hill & Co., Inc.; Supreme 
  Master Builders; Masterflow 713 
  The Upco Company; Upcon Nonshrink 

2.5 MANUFACTURED SHEET METAL FLASHING AND TRIM 

A. Reglets: Units of type, material, and profile required, formed to provide secure interlocking 
of separate reglet and counterflashing pieces, and compatible with flashing indicated, with 
factory-mitered and -welded corners and junctions, and with interlocking counterflashing on 
exterior face, of same metal as reglet. 

1. Basis-of-Design Products: Subject to compliance with requirements, provide 
Springlock Flashing System products from Fry Reglet Corp., or comparable products 
by one of the following:   
 
W.P. Hickman Company 

  Substitutions: Section 01 25 13 – Product Options and Substitutions.    

2. Material: Galvanized steel, 0.022 inch thick; or 0.025 inch extruded aluminum. 
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3. Surface-Mounted Type: Fry Reglet Type “SM”.  Provide with slotted holes for 
fastening to substrate, with neoprene or other suitable weatherproofing washers, and 
with channel for sealant at top edge. 

4. Stucco Type: Fry Reglet Type “ST” and Type “STX”.  Provide with upturned fastening 
flange and extension leg of length to match thickness of applied finish materials. 

5. Accessories: 
a. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to 

secure flexible flashing in reglet where clearance does not permit use of 
standard metal counterflashing or where Drawings show reglet without metal 
counterflashing. 

6. Finish: Mill. 

2.6 FABRICATION, GENERAL 

A. Custom fabricate sheet metal flashing and trim to comply with details shown and 
recommendations in cited sheet metal standard that apply to design, dimensions, geometry, 
metal thickness, and other characteristics of item required.  

1. Fabricate sheet metal flashing and trim in shop to greatest extent possible. 
2. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with 

performance requirements, but not less than that specified for each application and 
metal. 

3. Verify shapes and dimensions of surfaces to be covered and obtain field 
measurements for accurate fit before shop fabrication. 

4. Form sheet metal flashing and trim to fit substrates without excessive oil canning, 
buckling, and tool marks; true to line, levels, and slopes; and with exposed edges 
folded back to form hems. 

5. Conceal fasteners and expansion provisions where possible. Do not use exposed 
fasteners on faces exposed to view. 

B. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of 
installation to a tolerance of 1/4 inch in 20 feet on slope and location lines indicated on 
Drawings and within 1/8-inch offset of adjoining faces and of alignment of matching profiles. 

C. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim. 
 

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, 
filled with butyl sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 

D. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to 
provide for proper installation of elastomeric sealant according to cited sheet metal 
standard. 

E. Fabricate cleats and attachment devices from same material as accessory being anchored 
or from compatible, noncorrosive metal. 

F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal 
standard for application, but not less than thickness of metal being secured. 

G. Seams: 

1. Seams for metals being soldered: Fabricate nonmoving seams with flat-lock seams. 
Tin edges to be seamed, form seams, and solder. 
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2. Seams for aluminum sheet and metals with painted finishes: Fabricate nonmoving 
seams with flat-lock seams. Form seams and seal with elastomeric sealant unless 
otherwise recommended by sealant manufacturer for intended use. Rivet joints 
where necessary for strength. 

3. Seams for aluminum sheet without painted or coated finish: Fabricate nonmoving 
seams with flat-lock seams.  Form seams and seal with epoxy seam sealer.  Rivet 
joints where necessary for strength. 

H. Do not use graphite pencils to mark metal surfaces. 

I. Separations:  Provide for separation of metal from noncompatible metal or corrosive 
substrates by coating concealed surfaces at locations of contact, with bituminous coating or 
other permanent separation as recommended by fabricator. 

2.7  ROOF-DRAINAGE SHEET METAL FABRICATIONS  

A. Hanging Gutters:  
 

1. Fabricate to cross section required, complete with end pieces, outlet tubes, and other 
accessories as required.  

2. Fabricate in minimum 96-inch long sections.  
3. Furnish flat-stock gutter brackets and flat-stock gutter spacers and straps fabricated 

from same metal as gutters, of size recommended by cited sheet metal standard, but 
with thickness not less than twice the gutter thickness.  

4. Fabricate expansion joints, expansion-joint covers, and gutter accessories from same 
metal as gutters.  Shop fabricate interior and exterior corners. 

5. Gutter Profile: As shown on drawings. 
6. Lap joints between sections 1-1/2 inches, rivet and solder.   
7. Expansion Joints:  Butt type with cover plate. Provide loose locked expansion joints 

midway between outlet tubes to provide for 1-1/2 inch movement in both directions.   
5. Provide expansion joints with cover strips in a manner to provide free movement and 

watertight connection.  Fabricate expansion joint cover strips of 22 gauge stainless 
steel, Type 316. 

7. Flange the upper end of tubes and rivet and solder to the lining.   
8. Extend tubes into downspouts at least 2-inches.   
9. Accessories:  Continuous, removable leaf screen with sheet metal frame and 

hardware cloth screen.  
11. Gutters with Girth 26 to 30 Inches:   Fabricate from following material: 

a.  Aluminum: 0.063 inch thick. 
12.  Support gutters with 2” wide gutter brackets at 24 inches on center maximum. 
 

B. Downspouts:   Where designated, provide steel pipe downspouts per Section 05 50 00 – 
Metal Fabrications.   

 
C. Downspouts:   Where designated, fabricate round downspouts to dimensions indicated, 

complete with mitered elbows.   Furnish with steel bracket assembly as detailed.  Shop 
fabricate elbows. 

 
1. Fabricated Hanger/Bracket Style: As detailed. 
2. Fabricate downspouts from the following material:   

a. Galvanized Steel: 0.1382 inch (10 gauge).    

D. Splash Pans: Fabricate to dimensions and shape required and from the following material: 

1. 16-gauge pre-finished galvanized sheet metal. 
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2. Form splash pans in accordance with Plate 36 of the SMACNA Manual including 
recommended dimensions, unless otherwise indicated.  Form pans with corrugated 
or ribbed bottoms.   
a. Back height: 4 inches. 
b. Back width: 4 inches greater than downspout. 
c. Sides; Tapered from 4 inch to 1 inch. 
d. Front Width: 18 inches. 
e. Length: 30 inches. 
f. Downspout elbow to terminate approximately 1 inch above back of splash pan. 

2.8 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

 A. Roof Edge Flashing and Fascia Cap: Fabricate in minimum 96-inch long, but not exceeding 
12-foot long sections. Furnish with 6-inch wide, joint cover plates. Shop fabricate interior 
and exterior corners. 

1. Joint Style: Butted with expansion space and 6-inch wide, exposed cover plate.  
2. Seal laps with butyl sealant. 
3. Fold back exposed edges of roof edge flashing 1/2-inch on the underside.   
4. Place roof edge flashing on roofs after roof membrane layer has been laid.   
5. Place in position on a 1/8-inch thick bed of black plastic cement the full width of the 

flange and fasten as indicated not to exceed 12-inches on center. 
6. Fabricate from the Following Materials: 

a. Pre-finished Galvanized Steel: 0.028 inch (24 gaugethick. 

B. Copings: Fabricate in minimum 96-inch long, but not exceeding 12-foot long, sections. 
Fabricate joint plates of same thickness as copings. Furnish with continuous cleats to 
support edge of external leg and drill elongated holes for fasteners on interior leg. Miter 
corners, fasten and seal or solder or weld watertight. Shop fabricate interior and exterior 
corners. 

 
1. Coping Profile: As detailed, in accordance with SMACNA's "Architectural Sheet Metal 

Manual." 
2. Joint Style: Butted with expansion space and 6-inch wide, concealed backup plate. 
3. Fabricate from the following materials: 

a. Galvanized Steel: 0.028 inch (24 gauge) thick. 

C. Base Flashing: Shop fabricate interior and exterior corners. Fabricate from the following 
materials: 
1. Stainless Steel: 0.031 inch (22 gauge) thick. 
2. Stainless Steel: 0.038 inch (20 gauge) thick. 
3. Galvanized Steel: 0.028 inch (24 gauge) thick. 

D. Counterflashing: Shop fabricate interior and exterior corners.  Fabricate from the following 
materials: 

 
1. Stainless Steel, Type 316: 0.031 inch (22 gauge) thick. 
2. Galvanized Steel: 0.028 inch thick. 

E. Flashing Receivers: Fabricate from the following materials: 
 

1. Stainless Steel: 0.050 inch (18 gauge) thick. 
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2.9 WALL SHEET METAL FABRICATIONS 

A. Opening Flashings in Frame Construction: Fabricate head, sill, jamb, and similar flashings 
to extend 4 inches beyond wall openings. Form head and sill flashing with 2-inch high, end 
dams. Fabricate from the following materials: 

 
1. Galvanized Steel: 0.022 inch thick. 
2. Aluminum Sill Pan/End Dam Flashing: 0.032 inch thick. 
3. Aluminum Brake Metal Flashing at Storefront Jambs: 0.080 inch thick. 

2.10 WALL-TO-ROOF EXPANSION JOINT SHEET METAL FABRICATIONS 

A. Wall-to-Roof Expansion Joint Cover:  Fabricate from the following materials: 
 

1. Expansion Joint Cover: Stainless Steel, Type 316: 0.038 inch (20 gauge) thick. 
2. Bent Galvanized Steel Clip: 1/8” Galvanized Steel Plate. 
3. Metal Counterflashing: Stainless Steel, 0.031 inch (22 gauge) thick. 

2.11    MISCELLANEOUS SHEET METAL FABRICATIONS 

A. Equipment Support Flashing: Fabricate from the following materials: 
 

1. Galvanized Steel: 0.052 inch thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, substrate, and other conditions affecting 
performance of the Work. 

1. Verify compliance with requirements for installation tolerances of substrates. 
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 

anchored. 
3. Verify that air- or water-resistant barriers have been installed over sheathing or 

backing substrate to prevent air infiltration or water penetration. 

B. Check base flashings to ensure that they extend at least 9 inches above the toe of cant and 
are securely fastened to the structure. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 UNDERLAYMENT INSTALLATION 

A. Self-Adhering Sheet Underlayment:  
 

1. Install self-adhering sheet underlayment, wrinkle free.  
2. Prime substrate if recommended by underlayment manufacturer.  
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3. Comply with temperature restrictions of underlayment manufacturer for installation; 
use primer for installing underlayment at low temperatures.  

4. Apply in shingle fashion to shed water, with end laps of not less than 6 inches 
staggered 24 inches between courses.  

5. Overlap side edges not less than 3-1/2 inches.  
6. Roll laps and edges with roller.  
7. Cover underlayment within 14 days. 

B. Apply slip sheet, wrinkle free, over underlayment before installing sheet metal flashing and 
trim. 

 
1. Install in shingle fashion to shed water. 
2. Lapp joints not less than 4 inches. 

3.3 INSTALLATION, GENERAL 

A. Install sheet metal flashing and trim to comply with details indicated and recommendations 
of cited sheet metal standard that apply to installation characteristics required unless 
otherwise indicated on Drawings. 
1. Install fasteners, solder, protective coatings, separators, sealants, and other 

miscellaneous items as required to complete sheet metal flashing and trim system. 
2. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, 

neat seams with minimum exposure of solder, welds, and sealant. 
3. Anchor sheet metal flashing and trim and other components of the Work securely in 

place, with provisions for thermal and structural movement. 
4. Install sheet metal flashing and trim to fit substrates and to result in watertight 

performance. 
5. Install continuous cleats with fasteners spaced not more than 12 inches o.c. 
6. Space individual cleats not more than 12 inches apart. Attach each cleat with at least 

two fasteners. Bend tabs over fasteners. 
7. Install exposed sheet metal flashing and trim with limited oil-canning, and free of 

buckling and tool marks. 
8. Do not field cut sheet metal flashing and trim by torch. 

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts 
pressure-treated wood or other corrosive substrates, protect against galvanic action or 
corrosion by painting contact surfaces with bituminous coating or by other permanent 
separation as recommended by sheet metal manufacturer or cited sheet metal standard. 

 
1. Coat concealed side of sheet metal flashing and trim with bituminous coating where 

flashing and trim contact wood, ferrous metal, or cementitious construction.  
2. Underlayment: Where installing sheet metal flashing and trim directly on cementitious 

or wood substrates, install underlayment and cover with slip sheet. 

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at maximum of 10 feet with no joints within 24 inches of corner or 
intersection. 

 
1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, 

filled with sealant concealed within joints. 
2. Use lapped expansion joints only where indicated on Drawings. 

D. Fasteners: Use fastener sizes that penetrate wood blocking or sheathing not less than 1-1/4 
inches for nails and not less than 3/4 inch for wood screws and for other substrates not less 
than recommended by fastener manufacturer to achieve maximum pull-out resistance. 
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E. Conceal fasteners and expansion provisions where possible in exposed work and locate to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 
installation. 

F. Seal joints as required for watertight construction. 
 

1. Use sealant-filled joints unless otherwise indicated. Embed hooked flanges of joint 
members not less than 1 inch into sealant. Form joints to completely conceal sealant. 
When ambient temperature at time of installation is between 40 and 70 deg F, set 
joint members for 50 percent movement each way. Adjust setting proportionately for 
installation at higher ambient temperatures. Do not install sealant-type joints at 
temperatures below 40 deg F. 

2. Prepare joints and apply sealants to comply with requirements in Section 07 92 00 
"Joint Sealants." 

G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin 
edges of sheets with solder to width of 1-1/2 inches; however, reduce pre-tinning where pre-
tinned surface would show in completed Work. 

 
1. Do not solder metallic-coated steel and aluminum sheet. 
2. Do not use torches for soldering. 
3. Heat surfaces to receive solder, and flow solder into joint. Fill joint completely. 

Completely remove flux and spatter from exposed surfaces. 
4. Stainless-Steel soldering:  

a. Tin edges of uncoated sheets, using solder for stainless steel and acid flux.   
b. Promptly remove acid flux residue from metal after tinning and soldering.   
c. Comply with solder manufacturer’s recommended methods for cleaining and 

neutralization. 

H. Rivets: Rivet joints in uncoated aluminum where necessary for strength. 

3.4 INSTALLATION OF ROOF-DRAINAGE SYSTEM  

A. Install sheet metal roof-drainage items to produce complete roof-drainage system according 
to cited sheet metal standard unless otherwise indicated. Coordinate installation of roof 
perimeter flashing with installation of roof-drainage system. 

B. Hanging Gutters:  
 

1. Join sections with riveted and soldered joints.  
2. Provide for thermal expansion.  
3. Attach gutters at eave or fascia to firmly anchor them in position.  
4. Provide end closures and seal watertight with sealant.  
5. Slope to downspouts. 
6. Fasten gutter spacers to front and back of gutter. 
7. Anchor back of gutter that extends onto roof deck with fasteners spaced not more 

cleats spaced not more than 24 inches apart. 
8. Anchor gutter with gutter brackets spaced not more than 24 inchesapart; and gutter  

spacers at 16 inches  on  center.   Fasten back of gutter spacer to roof deck fascia, 
and rivet front end of gutter spacer to front gutter bead. 

9. Install gutter with expansion joints at locations indicated, but not exceeding, 50 feet 
apart. Install expansion-joint caps. 

10. Install continuous gutter screens on gutters with noncorrosive fasteners, hinged to 
swing open, for cleaning gutters. 
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C. Downspouts: Join sections with 1-1/2-inch telescoping joints. 

1. Provide hangers as detailed with fasteners designed to hold downspouts securely to 
walls and columns. Locate hangers at top and bottom and at approximately 60 
inches on center. 

2. Where shown, provide elbows at base of downspout to direct water away from 
building. 

D. Splash Pans:  
 

1. Install where downspouts discharge on low-slope roofs.  
2. Set in asphalt roofing cement or elastomeric sealant compatible with the substrate. 

E. Expansion-Joint Covers: Install expansion-joint covers at locations and of configuration 
indicated on Drawings. Lap joints minimum of 4 inches in direction of water flow. 

3.5 INSTALLATION OF ROOF FLASHING  

A. Install sheet metal flashing and trim to comply with performance requirements, sheet metal 
manufacturer's written installation instructions, and cited sheet metal standard.  

 
1. Provide concealed fasteners where possible, and set units true to line, levels, and 

slopes.  
2. Install work with laps, joints, and seams that are permanently watertight and weather 

resistant. 

B. Roof Edge Flashing:  

 
1. Anchor to resist uplift and outward forces according to recommendations in cited 

sheet metal standard unless otherwise indicated.  
2. Interlock bottom edge of roof edge flashing with continuous cleat anchored to 

substrate at staggered 3-inch centers. 

C. Copings: 

1. Anchor to resist uplift and outward forces in accordance with recommendations in 
cited sheet metal standard unless otherwise indicated. 

a. Interlock exterior bottom edge of coping with continuous cleat anchored to 
substrate at 16-inch centers. 

b. Anchor interior leg of coping with washers and screw fasteners through slotted 
holes at 24-inch centers. 

D. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with 
top edge flared for elastomeric sealant, extending minimum of 4 inches over base flashing. 
Install stainless-steel draw band and tighten. 

E. Reglets and Counterflashing: Coordinate installation of counterflashing with installation of 
base flashing.  

 
1. Insert counterflashing in reglets or receivers and fit tightly to base flashing. 
2. Extend counterflashing 4 inchesover base flashing.  
3. Lap counterflashing joints minimum of 4 inches.  
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4. Secure in waterproof manner by means of snap-in installation and sealant or lead 
wedges and sealant. 

F. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with 
installation of roofing and other items penetrating roof. Seal with elastomeric or butyl 
sealant and clamp flashing to pipes that penetrate roof. 

3.6 INSTALLATION OF WALL FLASHING  

A. Install sheet metal wall flashing to intercept and exclude penetrating moisture according to 
cited sheet metal standard unless otherwise indicated. Coordinate installation of wall 
flashing with installation of wall-opening components such as windows, doors, and louvers. 

B. Opening Flashings in Frame Construction: Install continuous sheet metal head flashing 
assembly at door frames and similar openings to extend 4 inches (or as shown on drawings 
beyond wall openings at jamb. 

3.7 INSTALLATION OF MISCELLANEOUS FLASHING 

A. Equipment Support Flashing:  
 

1. Coordinate installation of equipment support flashing with installation of roofing and 
equipment.  

2. Weld or seal flashing with elastomeric sealant to equipment support member. 

B. Flashing at Roof Penetrations: 
 

1. Provide metal flashing for all pipes, ducts, conduits, equipment supports, and vent 
stacks projecting through the roof surface as indicated and required. 

2. Refer to Section 07 41 13.16 for flashing material and insulation at Standing Seam 
Metal Roof Panels.   

3. Refer to Section 07 52 00 for flashing material and installation at Modified Bituminous 
Membrane Roofing. 

C. Miscellaneous Flashings and Metal Trim:  Miscellaneous flashings, metal trim, and their 
related components are not necessarily individually described.  Furnish miscellaneous 
items and trim not mentioned or described in accordance with the intent of the drawings and 
specifications and as required to complete the work. 

3.8 INSTALLATION TOLERANCES 

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed 
tolerance of 1/4 inch in 20 feet on slope and location lines indicated on Drawings and within 
1/8-inchoffset of adjoining faces and of alignment of matching profiles. 

3.9 CLEANING 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B. Clean and neutralize flux materials. Clean off excess solder. 
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C. Clean off excess sealants. 

3.10 PROTECTION 

A. Remove temporary protective coverings and strippable films as sheet metal flashing and 
trim are installed unless otherwise indicated in manufacturer's written installation 
instructions.  

B. On completion of sheet metal flashing and trim installation, remove unused materials and 
clean finished surfaces as recommended by sheet metal flashing and trim manufacturer.  

C. Maintain sheet metal flashing and trim in clean condition during construction. 

D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated 
beyond successful repair by finish touchup or similar minor repair procedures, as 
determined by Architect. 

3.11 SHOP PAINTING 

A. Treat sheet metal surfaces which will be concealed in the finished work with an approved 
acid wash and then shop paint with one coat of an approved galvanized primer such as zinc 
dust-zinc oxide primer.  Unfinished sheet metal surfaces that will be exposed in the finished 
work are specified to be treated and prime-painted under Section 09 91 00. 

END OF SECTION 
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SECTION 07 92 00 

JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Sealant work, except as otherwise specified, required to weatherproof 
the buildings, and including interior sealant work.  This section contains requirements 
pertaining to all weather and interior sealant work throughout the project and becomes a 
part of each and every section calling for sealant and calking, unless otherwise specified, as 
though written in full in each section. 

B. Related Documents: The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections: 

1. Section 07 84 43 “Joint Firestopping” for sealants for joint firestopping systems.  
2. Section 08 80 00 “Glazing” for sealants for glazing work. 
3. Section 09 29 00 “Gypsum Board” for sealing perimeter systems. 

1.2 REFERENCES 

A. The editions of ASTM International Standards referenced herein apply to the work only to 
the extent specified by the reference thereto.  Refer to Section 01 42 19 for information 
concerning availability and use of references. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each joint sealant product.  Submit copies of manufacturer's specifica-
tions, recommendations and installation instructions for each type of sealant and related 
material required. 

B. Samples:  Submit samples indicating the color range available for each sealant material 
intended for installation in locations exposed to view.  Materials installed before approval of 
color will be subject to removal and replacement with approved material. 

C. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

D. Submittal procedures and quantities are specified in Section 01 33 00. 

1.4 INFORMATIONAL SUBMITTALS 
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A. Product Test Reports: For each kind of joint sealant, for tests performed by a qualified 
testing agency. 

1. Include manufacturer's letter of certification, or certified test reports indicating that 
each material complies with the requirements specified herein and is suitable for the 
applications indicated.   

2. Include manufacturer's letter of certification indicating that sealants, primers and 
cleaners comply with regulations controlling use of volatile organic compounds. 

B. Sample Warranties: For special warranties. 

1.5 QUALITY ASSURANCE 

A. Manufacturer's Qualifications:  Obtain joint sealants from a single manufacturer for each 
different product required.  Obtain elastomeric sealants only from manufacturers who will, if 
required by the Architect, send a qualified technical representative to the Project site to 
advise the installer of proper procedures and precautions for the use of these materials. 

B. Installer's Qualifications:  Employ a firm having a minimum of 5 years successful experience 
in the application of the types of materials required. 

C. Regulatory Requirements.  The quantity of volatile organic compounds (VOC) used in 
sealants, primers and cleaners shall not exceed the limits permitted under the current 
regulations for architectural coatings of the Bay Area Air Quality Management District. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver sealants to the Project site in unopened containers, labeled with the manufacturer's 
name, brand designation, color, expiration period for use, pot life, curing time, and mixing 
instructions for multi component materials. 

B. Store sealants in an area where they will not be subject to temperatures above 100 degrees 
F or below 40 degrees F.  Do not store materials that have exceeded the manufacturer's 
recommended shelf life. 

1.7 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by 
joint-sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

1.8 WARRANTY 

A. Provide an extended warranty under the provisions of Section 01 78 36. 
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B. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

 

C. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 
replace those joint sealants that do not comply with performance and other requirements 
specified in this Section within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

D. Special warranties specified in this article exclude deterioration or failure of joint sealants 
from the following: 

1. Movement of the structure caused by stresses on the sealant exceeding sealant 
manufacturer's written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

E. Warrant work under this section against moisture penetration for a period of 5 years from 
the date of "Substantial Completion".  The written warranty shall include materials and labor 
required to repair leaks that develop.  The warranty shall be signed by the sealant 
manufacturer, the sealant installer and the Contractor. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and 
application, as demonstrated by joint-sealant manufacturer, based on testing and field 
experience. 

B. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range. 

2.2 SEALANT MATERIALS 
 

A. Type A Sealant:  Multiple component, self-leveling polyurethane based sealant meeting the 
requirements of ASTM C920, Type M, Grade P, Class 25.  Acceptable products or equal: 

   
Pecora Corp.; Urexpan NR-200 

  Sika Corp.; Sikaflex-2c-SL 
  Sonneborn Building Products; Sonolastic SL 2 
  Tremco, Inc.; Vulkem 445 SSL 

B. Type B Sealant:  Single or multiple component, nonsag polyurethane based sealant 
meeting the requirements of ASTM C920, Type S or M, Grade NS, Class 25.  Do not use 
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single component sealants when excessive movement is expected within the curing time of 
the sealant.  Acceptable products or equal: 

   
  BASF MasterSeal NP 1 or NP 2 
  Pecora Corp.; Dynatrol I or II 
  Sika Corp; Sikaflex 1a or 2c-NS Ez-Mix 

Tremco; Dymonic FC or Dymeric 240 FC 

C. Type C Sealant:  Butyl rubber based sealant meeting the requirements of ASTM C920, 
Type S, Grade NS, Class 7.5.  Acceptable products or equal: 

   
Adco Seal; No. B-100 

  Pecora Corp.; BC-158 
  PTI Sealants; PTI 757 

Tremco; Butyl Sealant  

D. Type D Sealant:  Latex acrylic based sealant meeting the requirements of ASTM C834.  
Acceptable products or equal: 

 
Pecora Corp.; AC-20 
Sonneborn Building Products; Sonolac 
Tremco; Acrylic Latex 834 

E. Type E Sealant:  Medium modulus silicone sealant meeting the requirements of 
ASTM C920, Type S, Grade NS, Class 50.  Acceptable products or equal: 

 
Dow Corning Corp.; No. 795 
Momentive; Silpruf SCS 2000 
Sika Corp; SikaSil 295 
Tremco, Inc.; Spectrem 2 

F. Type F Sealant:  Narrow joint seam sealant meeting the requirements of AAMA 803.3-1976 
and formulated for sealing joints 3/16-inch or smaller in width.  Acceptable product or equal: 

  PTI Sealants; PTI 200 

G. Type G Sealant:  Multiple component, nonsag polysulfide or polyurethane based sealant 
meeting the requirements of ASTM C920, Type M, Grade NS, Class 25, Use I, 
recommended by the manufacturer for continuously submerged joints.  Acceptable products 
or equal: 

 
L.M. Scofield Co.; Lithoseal Watercalk-3G 

  Sika Corp.; Sikaflex 2c NS Ez-Mix 
  Tremco, Inc. Dymeric 240 FC 

H. Acoustical Sealant:  Sealant shall be one of the following types at the Contractor's option: 

1. Polyvinyl chloride foam tape with pressure sensitive tape on one side 3/4-inch wide 
by the thickness required to accommodate unevenness of substrates and completely 
fill openings between partition framing and building floors and concrete or masonry 
wall.  Acceptable products or equal: 

  Norton Co.; Norseal V730 Series 
  Arlon; Series 6A 
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2. Permanently resilient compound manufactured specifically for acoustical applications.  
Acceptable products or equal: 

 
Ohio Sealants; Sound Calk (solvent type) 

  Pecora Corp.; BA-98 
  Tremco; Acoustical Sealant 

2.3 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 
primers, and other joint fillers; and approved for applications indicated by sealant 
manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface 
skin, or Type O (open-cell material), as approved in writing by joint-sealant manufacturer for 
joint application indicated, and of size and density to control sealant depth and otherwise 
contribute to producing optimum sealant performance. 

 
1. Profile: Round in shape, with diameter never less than 30 percent greater than width 

of joint. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 
joint surfaces at back of joint. Provide self-adhesive tape where applicable. 

2.4 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion 
of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-
substrate tests and field tests. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of 
sealants and sealant backing materials, free of oily residues or other substances capable of 
staining or harming joint substrates and adjacent nonporous surfaces in any way, and 
formulated to promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and 
surfaces adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the joint surfaces, backing, and anchorages of units forming sealant rabbet, and 
the conditions under which the sealant work is to be performed for conditions that would 
adversely affect the performance of the sealant.   

B. Do not proceed with the sealant work until unsatisfactory conditions have been corrected.  
Start of sealant work constitutes acceptance of conditions. 
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3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested 
and approved for sealant adhesion and compatibility by sealant manufacturer), old 
joint sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and 
frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or 
a combination of these methods to produce a clean, sound substrate capable of 
developing optimum bond with joint sealants. Remove loose particles remaining after 
cleaning operations above by vacuuming or blowing out joints with oil-free 
compressed air. Porous joint substrates include the following: 

a. Concrete. 
b. Unglazed surfaces of ceramic tile. 
c. Portland-Cement Plaster. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that 

do not stain, harm substrates, or leave residues capable of interfering with adhesion 
of joint sealants. Nonporous joint substrates include the following: 

a. Metal. 
b. Glass. 
c. Porcelain enamel. 
d. Glazed surfaces of ceramic tile. 

B. Joint Priming:  Prime joint substrates where indicated or where recommended by joint 
sealant manufacturer.  Apply primer to comply with joint sealant manufacturer's 
recommendations.  Confine primers to areas of joint sealant bond; do not allow spillage or 
migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer 
with adjoining surfaces that otherwise would be permanently stained or damaged by such 
contact or by cleaning methods required to remove sealant smears. Remove tape 
immediately after tooling without disturbing joint seal. 

3.3 JOINT DIMENSIONS 

A. Butyl Base Type Sealant:  Minimum joint width of 1/4-inch, and the depth of 3 times the 
width of the joint, with the maximum depth 3/4-inch. 

B. Silicone Rubber Sealant:  Minimum joint width of 1/4-inch, and depth of approximately 
one-half the width, but in no case less than 1/4-inch.  Other width-to-depth ratios as follows: 

  JOINT WIDTH:    JOINT DEPTH: 
 
  For Nonporous Surfaces:  Minimum Maximum 
 
  1/4" (minimum)    1/4"  1/4" 
  1/4" to 1/2"     1/2 of width Equal to width 
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  Over 1/2"    Not Permitted 
 
  For Porous Surfaces 
 
  1/4" (minimum)    1/4"  1/4" 
  1/4" to 1/2"     1/4"  Equal to width 
  1/2" to 1"    1/2"  Equal to width 
  Over 1"     Not Permitted 

C. Acrylic and Polyurethane:  Minimum joint width of 1/4-inch, and depth equal to width, but in 
no case deeper than 1/2-inch.  Other width-to-depth ratios as follows: 

  JOINT WIDTH:    JOINT DEPTH: 
 
  For Nonporous Surfaces:  Minimum Maximum 
 
  1/4" (minimum)    1/4"  1/4" 
  1/4" to 1/2"    Equal to width Equal to width 
  Over 1/2" to 1" maximum  1/2"  1/2" 
 
  For Porous Surfaces 
 
  1/4" (minimum)    1/4"  1/4" 
  1/4" to 1/2"    1/4"  Equal to width 
  1/2" to 1"    1/2"  1/2" 
  Over 1"     Not Permitted 

3.4 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for 
products and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of 
joint sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at 
position required to produce cross-sectional shapes and depths of installed sealants relative 
to joint widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant 

application, and replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 
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F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or 
curing begins, tool sealants according to requirements specified in subparagraphs below to 
form smooth, uniform beads of configuration indicated; to eliminate air pockets; and to 
ensure contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do 

not discolor sealants or adjacent surfaces. 
3. Provide flush joint profile unless otherwise indicated, according to Figure 8B in 

ASTM C 1193.  Rounded off finishing will not be allowed. 

G. Seal around all openings in exterior walls, and other locations indicated or required for 
waterproofing the buildings.  Seal all other joints as herein specified, indicated, and required 
to properly complete the buildings. 

H. Apply sealants using specified materials and proper tools.  Prepare surfaces (cleaning, etc.) 
and apply sealant as specified herein and in accordance with the manufacturer's printed 
instruction and recommendations. 

I. Do not use sealants when they become too jelled to be discharged in a continuous flow 
from the gun.  Modification of sealants by addition of liquids, solvents, or powders will not 
be permitted. 

J. Apply sealants with guns having proper size nozzles.  Use sufficient pressure to fill all voids 
and joints solid.  In sealing around openings, include entire perimeter of each opening, 
unless indicated or specified otherwise.  Where the use of the gun is impracticable, use 
suitable hand tools. 

K. Neatly point sealed joints on flush surfaces with beading tool, and internal corners with 
eaving tool.  Remove excess material.  Sealant, where exposed, shall be free of wrinkles 
and uniformly smooth.  Complete sealing before final coats of paint are applied. 

3.5 MISCELLANEOUS JOINT SEALING WORK 

A. The entire extent of sealing work is not necessarily fully or individually described herein.  
Provide sealing wherever required to prevent light leakage as well as moisture leakage.  
Refer to drawings for conditions and related parts of the work. 

3.6 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of joint sealants 
and of products in which joints occur. 

3.7 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating 
substances and from damage resulting from construction operations or other causes so 
sealants are without deterioration or damage at time of Substantial Completion. If, despite 
such protection, damage or deterioration occurs, cut out, remove, and repair damaged or 
deteriorated joint sealants immediately so installations with repaired areas are 
indistinguishable from original work. 
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3.8 JOINT-SEALANT APPLICATION SCHEDULE 

A. Type A Sealant:  Use for all joints in exterior and interior concrete and ceramic and quarry 
tile floors and paved surfaces subject to foot traffic. 

B. Type B Sealant:  Use for all vertical joints in masonry, plaster, and concrete, exposed on 
the exterior of the building and for sealing around metal door, window and louver frames 
penetrating these surfaces. 

C. Type C Sealant:  Use for interior wall penetrations for pipe or conduit that will be concealed 
by escutcheons or other trim or plates and for lap joints in sheet metal work. 

D. Type D Sealant:  Use for joints, voids, and penetrations in interior surfaces exposed to view 
and requiring painting. 

E. Type E Sealant:  Use for all joints in contact with organically coated aluminum and for joints 
between precast and tilt-up concrete panels. 

F. Type F Sealant:  Use for all narrow joints in aluminum storefront and curtain wall framing 
where joints are mechanically restricted from movement. 

G. Type G Sealant:  Use for joints between window frames and other materials, and at other 
exterior joints for which no other sealant is indicated. 

H. Acoustical Sealant:  Use to seal all perimeter joints around sound retardant partitions and 
around electrical boxes and other penetrations in these partitions. 

END OF SECTION 
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SECTION 08 11 13 

HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 
 

1. Interior standard steel frames. 
2. Exterior standard steel doors and frames. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections: 
 

1. Section 08 14 16 “Flush Wood Doors”. 
2. Section 08 34 73.13 "Metal Sound Control Door Assemblies" for packaged, 

acoustically rated hollow-metal door and frame assemblies. 
3. Section 08 71 00 “Door Hardware” for door hardware for hollow-metal doors. 
4. Section 08 80 00 “Glass” for glazing for hollow metal doors and frames. 
5. Section 09 91 00 “Painting” for field applied finish. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the references.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

   
  American National Standards Institute (ANSI) 
  ASTM International (ASTM) 
  National Fire Protection Association (NFPA) 
  National Association of Architectural Metal Manufacturers (NAAMM) 
  Steel Door Institute (SDI) 

1.3 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 
NAAMM-HMMA 803 or SDI A250.8. 

1.4   COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, 
anchor bolts, and items with integral anchors. Deliver such items to Project site in time for 
installation. 
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B.   Coordinate Work with other directly affected sections involving manufacture or fabrication of 
internal cutouts and reinforcement for door hardware, electric devices and recessed items. 

C.   Coordinate work with frame opening construction, door and hardware installation. 

D.   Sequence installation to accommodate required door hardware. 

E.   Verify field dimensions for factory assembled frames prior to fabrication. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, core descriptions, and finishes. 

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. 
4. Locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of anchorages, joints, field splices, and connections. 
7. Details of accessories. 
8. Details of moldings, removable stops, and glazing. 

C. Templates:  Secure templates from finish hardware supplier for specified hardware and 
mounting locations. 

D. 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. 

E. Submittal procedures and quantities are specified in Section 01 33 00. 

1.6 QUALITY ASSURANCE 

A. Provide doors and frames meeting the requirements of either SDI A250.8 or NAAMM 
HMMA 861 for standard sizes and designs. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection 
during transit and Project-site storage. Do not use nonvented plastic or canvas shelters that 
create a humidity chamber.  If the wrapper on the door becomes wet, remove the wrapper 
immediately.   

1. Provide additional protection to prevent damage to factory-finished units. 
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B. Deliver welded frames with two removable spreader bars across bottom of frames, tack 
welded to jambs and mullions. 

C. Store hollow-metal doors and frames vertically under cover at Project site with head up. 
Place on minimum 4-inch high wood blocking. Provide minimum 1/4-inch space between 
each stacked door to permit air circulation.  Mark or tag each door and frame with the 
appropriate opening identification symbol. 

1.8 WARRANTY  

A. Warranty:  Manufacturer and Installer agree to repair or replace hollow metal doors and 
frames that fail in materials or workmanship within specified warranty period. 

 
1. Warranty Period:  2 years from date of Substantial Completion.  

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Acceptable manufacturers or equal: 

  Amweld Building Products, Inc.; www.blackmountaindoor.com  
  Ceco Corp.; www.cecodoor.com  
  Curries Company; www.curries.com; an Assa Abloy Group company.   

Door Components; www.doorcomponents.com  
Forderer Cornice Works; www.fordererdoors.com  
Republic Builders Products Corporation; www.republicdoor.com  

  Steelcraft Manufacturing Co.; www.steelcraft.com  
Titan Metal Products; www.titanmetalinc.com 

  Substitutions: Section 01 25 13 – Product Options and Substitutions.   

2.2 INTERIOR STANDARD STEEL FRAMES 

A. Construct hollow-metal frames to comply with the standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and 
as specified. 

B. Extra Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 3. 

1. Physical Performance: Level A according to SDI A250.4. 

2. Frames: 

a. Materials: ASTM A1008, uncoated, steel sheet, minimum thickness of 16 
gauge (0.053 inch). 

b. Construction: Full profile welded, grind welds smooth. 

3. Exposed Finish: Prime. 

2.3 EXTERIOR STANDARD HOLLOW-METAL DOORS AND FRAMES 
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A. Construct hollow metal doors and frames to comply with the standards indicated for 
materials, fabrication, hardware locations, hardware reinforcement, tolerances, and 
clearances, and as specified. 

B. Extra-Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 3. 

1. Physical Performance: Level A according to SDI A250.4. 
2. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 
b. Thickness: 1-3/4 inches. 
c. Face: ASTM A653, metallic-coated steel sheet, minimum thickness of 16 

gauge (0.053 inch), with minimum A60 coating. 
d. Edge Construction: Model 2, Seamless; and Model 3, Stile and Rail. 
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 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: Kraft-paper honeycomb.   

3. Frames: 

a. Materials: ASTM A653, Metallic-coated steel sheet, minimum thickness of 14 
gauge (0.067 inch), with minimum A60 coating. 

b. Construction: Face welded, grind welds smooth.   
c. Face Frame Dimension:  2 inches typical. 

4. Exposed Finish: Prime. 

2.4 STILE AND RAIL GLAZED DOORS 

A. Basis-of-Design Product: Steelcraft Manufacturing Company; A14-Series Full Glass 
Entrance Doors.   

B. Fabricate doors in accordance with either ANSI A250.8 or NAAMM HMMA 861 for stile and 
rail construction.  Provide doors with nominal 7 inch wide vertical stiles, nominal 7-1/2” 
intermediate rail, and nominal 8” top rail and nominal 12-inch high bottom rail.  Fabricate 
stiles and rails with corners mitered, reinforced with channels, welded, and ground smooth. 

C. Hardware preparations and reinforcements are in accordance with ANSI A250.6.  Locations 
are in accordance with ANSI/DHI A115 unless otherwise stated. 

D. Fabricate exterior doors of 0.064-inch (16-gage) hot-dip galvanized steel. 

E. Core: Kraft-paper honeycomb. 

F. Vertical Edge Seams: Model 2, Seamless.  Provide doors with continuous vertical 
mechanical inter-locking joints at lock and hinge edges with visible edge seams, or a one 
piece full height 14 gauge channel. Apply a continuous bead of structural epoxy in the 
internal vertical connection. 

G. Hinge Preparation: As specified in paragraph 2.7.E. 
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H. Top and Bottom Channel: As specified in paragraph 2.7.B. 

I. Glass Trim:   Flush mounted steel trim for 1” Insulated Glass.   

2.5 FRAME ANCHORS 

A. Jamb Anchors: 
 

1. Type: Anchors of minimum size and type required by applicable door and  frame 
standard, suiteable for performance level  indicated. 

2. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less than 
0.042 inch thick. 

3. Compression Type for Drywall Slip-on Frames: Adjustable compression anchors. 
4. Postinstalled Expansion Type for In-Place Concrete or Masonry: Minimum 3/8-inch 

diameter bolts with expansion shields or inserts. Provide pipe spacer from frame to 
wall, with throat reinforcement plate, welded to frame at each anchor location. 

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. Form 
floor anchors from same material as frames, minimum thickness of 0.042 inch, and as 
follows: 

 
1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive fasteners. 

C. Material: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized. 

 
1. For anchors built into exterior walls, steel sheet complying with 

ASTM A 1008/A 1008M or ASTM A 1011/A 1011M; hot-dip galvanized according to 
ASTM A 153/A 153M, Class B. 

2.6 MATERIALS 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 25 percent. 

B. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable 
for exposed applications. 

C. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of 
scale, pitting, or surface defects; pickled and oiled. 

D. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B. 

E. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M. 

F. 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. 

G. Mineral-Fiber Insulation: ASTM C 665, 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 E 136 for combustion 
characteristics. 
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H. Glazing: Comply with requirements in Section 08 80 00 "Glazing." 

2.7 FABRICATION 

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. Accurately form 
metal to required sizes and profiles, with minimum radius for metal thickness. Where 
practical, fit and assemble units in manufacturer's plant. To ensure proper assembly at 
Project site, clearly identify work that cannot be permanently factory assembled before 
shipment. 

B. Hollow-Metal Doors: 
 

1. Vertical Edges for Single-Acting Doors: Provide beveled or square edges at 
manufacturer's discretion. 

2. Top Edge Closures: Close top edges of doors with 14 gauge inverted galvannealed 
channel, except provide 24 gage galvannealed top cap at exterior doors. 

3. Bottom Edge Closures: Close bottom edges of doors with 14 gauge galvannealed 
channel with end closures of same material as face sheets. 

4. Exterior Doors: Provide weep-hole openings in bottoms of exterior doors to permit 
moisture to escape. Seal joints in top edges of doors against water penetration. 

C. 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 same thickness metal as frames. 

 
1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 

fasteners unless otherwise indicated. 
2. Floor Anchors: Weld anchors to bottoms of jambs with at least four spot welds per 

anchor; however, for slip-on drywall frames, provide anchor clips or countersunk 
holes at bottoms of jambs. 

3. Jamb Anchors: Provide number and spacing of anchors as follows: 

a. Stud-Wall Type: Locate anchors not more than 18 inches from top and bottom 
of frame. Space anchors not more than 32 inches o.c. and as follows: 

1) Three anchors per jamb up to 60 inches high. 
2) Four anchors per jamb from 60 to 90 inches high. 
3) Five anchors per jamb from 90 to 96 inches high. 
4) Five anchors per jamb plus one additional anchor per jamb for each 24 

inches or fraction thereof above 96 inches high. 

b. Compression Type: Not less than two anchors in each frame. 
c. Postinstalled Expansion Type: Locate anchors not more than 6 inches from top 

and bottom of frame. Space anchors not more than 26 inches o.c. 

4. Head Anchors: Two anchors per head for frames more than 42 inches wide and 
mounted in metal-stud partitions. 

5. 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. 

D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet. 
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E. Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 
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 applicable requirements in SDI A250.6, SDI A250.8, and 
BHMA A156.115 for preparation of hollow-metal work for hardware, except provide  
8-gage minimum hinge reinforcement for exterior doors. 

F. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form 
corners of stops and moldings with mitered hairline joints. 

1. Provide stops and moldings flush with face of door, and with square stops unless 
otherwise indicated. 

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each 
glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior 
doors and frames. Provide loose stops and moldings on inside of hollow-metal doors 
and frames. 

4. Coordinate rabbet width between fixed and removable stops with glazing and 
installation types indicated. 

5. Provide stops for installation with countersunk flat- or oval-head machine screws 
spaced uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from 
each corner. 

2.8 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 SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure. 

B. Field Finish:  Field finish painting is specified in Section 09 91 00. 

2.9 GLAZING 

A. Vision Frames for Glass Lites:  Provide glazed openings with not lighter than 0.040-inch 
(20-gage) galvanized steel vision frames, factory primed.  Frames shall be nonremovable 
on exterior or corridor side of door.  Glass and glazing materials and methods are specified 
in Section 08 80 00.  Acceptable products, or equal: 

  Anemostat Door Products; www.anemostat.com; LoPro-G Metal Vision Frame 
 

1. Aesthetics: Tight mitered corners, beveled glass stop and low profile, provide a clean 
tapered look. 

B. Glazing for Door Lites: Glass and glazing materials and methods are specified in Section 08 
80 00.  

2.10 CLEARANCES 
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A. Provide doors and frames with clearances in accordance with SDI A250.8 or NAAMM 
HMMA 861. 

PART 3 - EXECUTION 

3.1  EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before 
frame installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 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. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted 
door hardware. 

3.3 INSTALLATION 

A. General: Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely 
fastened in place. Comply with approved Shop Drawings and with manufacturer's written 
instructions. 

B. Hollow-Metal Frames: Comply with SDI A250.11 or NAAMM-HMMA 840 as required by 
standards specified. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until 
permanent anchors are set. After wall construction is complete, remove temporary 
braces, leaving surfaces smooth and undamaged. 

 
a. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed 
faces. 

b. Install frames with removable stops located on secure side of opening. 
c. Remove temporary braces necessary for installation only after frames have 

been properly set and secured. 
d. Check plumb, square, and twist of frames as walls are constructed. Shim as 

necessary to comply with installation tolerances. 

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, 
and secure with postinstalled expansion anchors. 
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a. Floor anchors may be set with power-actuated fasteners instead of 
postinstalled expansion anchors if so indicated and approved on Shop 
Drawings. 

3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames. 
4. In-Place Concrete or Masonry Construction: Secure frames in place with 

ponstinstalled expansion anchors.  Countersink anchors, and fill and make smooth, 
flush, and invisible on exposed faces. Solidly fill space between frames and 
concrete/masonry with mineral-fiber insulation. 

5. In-Place Metal or Wood-Stud Partitions: Secure slip-on drywall frames in place 
according to manufacturer's written instructions. 

6. Installation Tolerances: Adjust hollow-metal door frames for squareness, alignment, 
twist, and plumb 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. 

C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within 
clearances specified below. Shim as necessary. 

1. Non-Fire-Rated Steel Doors: 

a. Between Door and Frame Jambs and Head: 1/8 inch plus or minus 1/32 inch. 
b. Between Edges of Pairs of Doors: 1/8 inch to 1/4 inch  plus or minus 1/32 inch. 
c. At Bottom of Door: 5/8 inch plus or minus 1/32 inch. 
d. Between Door Face and Stop: 1/16 inch to 1/8 inch plus or minus 1/32 inch. 

D. Glazing: Comply with installation requirements in Section 08 80 00 "Glazing" and with 
hollow-metal manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly 
not more than 9 inches on center and not more than 2 inches on center from each 
corner. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments: Check and readjust operating hardware items immediately before final 
inspection. Leave work in complete and proper operating condition. Remove and replace 
defective work, including hollow-metal work that is warped, bowed, or otherwise 
unacceptable. 

B. 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. 

END OF SECTION 
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SECTION 08 14 16 

FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   
 

1. Solid-core flush wood veneer-faced doors for transparent finish. 
2. Factory finishing flush wood doors. 
3. Factory fitting flush wood doors to frames and factory machining for hardware. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections: 

1. Section 08 12 13 “Hollow Metal Frames”. 
2. Section 08 71 00 “Door Hardware”. 
3. Section 08 80 00 “Glazing” for glass view panels in flush wood doors. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the references.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  American National Standards Institute (ANSI) 
  ASTM International (ASTM) 
  Window and Door Manufacturers Association (WDMA) 
  National Fire Protection Association (NFPA) 
  Woodwork Institute (WI) 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of door. Submit catalog cuts or other data indicating thickness, 
details of stile, rail and core construction of doors, louvers, type of adhesive, face veneer 
species and grade, and specifications for factory finishing. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each kind of 
door; construction details not covered in Product Data; and the following: 

 
1. Dimensions and locations of blocking. 
2. Dimensions and locations of mortises and holes for hardware. 
3. Dimensions and locations of cutouts. 
4. Undercuts. 
5. Requirements for veneer matching. 
6. Doors to be factory finished and finish requirements. 
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C. Samples:  Submit samples of wood veneers indicated or specified to receive a factory 
applied transparent finish, showing color range and grain of veneers.  Submit factory 
finishes applied to actual door face materials, approximately 8” by 10”.  For each wood 
species and transparent finish, provide set of three Samples showing typical range of color 
and grain to be expected in finish work. 

 
1. Frames for light openings, 6 inches long, for each material, type, and finish required. 

D. Submittal procedures and quantities are specified in Section 01 33 00. 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For special warranty. 

B. Quality Standard Compliance Certificate:  WI Certified Compliance Program certificates. 

1.5 QUALITY ASSURANCE 

A. Certification:  Before delivery to the project site, issue a WI Certified Compliance Certificate 
indicating that the wood doors furnished fully meet requirements of the grade specified. 

1. After completion issue a WI Certified Compliance Certificate for Installation. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer’s written instructions. 

B. Delivery:  Seal all four edges of doors before shipment.  Package factory finished doors 
individually in plastic bags or cardboard cartons. Deliver doors to the site after plaster and 
concrete are dry and the building has reached the average prevailing relative humidity of 
the locality. 

C. Mark each door on top rail with opening number used on Shop Drawings.  Include 
manufacturer’s order number and date of manufacture. 

D. Storage and Handling:  Store doors in an area where there will be no great variation in 
temperature or humidity.  Stack doors flat on 2" by 4" lumber laid 12-inches from ends and 
across the center.  To protect surfaces, provide plywood or cardboard under the bottom 
door and over the top of the stack.  Do not drag doors across one another. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and 
weather tight, wet work in spaces is complete and dry, and HVAC system is operating and 
maintaining temperature between 60 and 90 deg F and relative humidity between 25 and 55 
percent during remainder of construction period. 

1.8 WARRANTY 

A. Provide an extended warranty under the provisions of Section 01 78 36.  
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B. Furnish to the Owner a written warranty against defects in workmanship and materials 
including delamination in any degree, warp or twist of 1/4-inch or more in any 3'-6" by 7'-0" 
section of a door, telegraphing of any part of core assembly through face veneer to cause 
surface variation of 1/100-inch or more in a 3-inch span, defects which impair and affect 
performance of the door.  Replacement under this warranty shall include hanging, 
installation of hardware and finishing.  The warranty shall be signed by the door 
manufacturer and the Contractor. 

C. Warranty Period for Solid-Core Interior Doors:  Life of installation. 
   

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Acceptable manufacturers or equal: 
   

Algoma Hardwoods, Inc.; www.algomahardwoods.com 
  Eggers Industries; www.eggersindustries.com 
  Oregon Door; www.oregondoor.com    

Oshkosh Architectural Door Company;  www.oshkoshdoor.com 
  Marshfield DoorSystems; www.marshfielddoors.com 
  VT Industries, Inc.; www.vtindustries.com 
  Substitutions: Section 01 25 13 – Product Options and Substitutions.   

B. Source Limitations:  Obtain flush wood doors from single manufacturer. 

2.2 FLUSH WOOD DOORS, GENERAL 

A. Quality Standard: In addition to requirements specified, comply with WDMA I.S.1-A, 
"Architectural Wood Flush Doors." 

1. Provide WI Certified Compliance Labels indicating that doors comply with 
requirements of grades specified. 

B. WDMA I.S.1-A Performance Grade: Extra Heavy Duty. 

C. Particleboard-Core Doors: 

1. Particleboard: ANSI A208.1, Grade LD-2 as required to meet WDMA Performance 
Duty level specified without added blocking.   

D. Structural-Composite-Lumber-Core Doors: 

1. Structural Composite Lumber: WDMA I.S.10. 

a. Screw Withdrawal, Face: 700 lbf. 
b. Screw Withdrawal, Edge: 400 lbf. 

2.3 VENEER-FACED DOORS FOR TRANSPARENT FINISH 

A. Interior Solid-Core Doors: 
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1. Grade: Custom (Grade A faces). 
2. Species: Select White Maple; selected for uniform color and grain. 
3. Cut: Plain sliced (flat sliced). 
4. Match between Veneer Leaves: Book match. 
5. Assembly of Veneer Leaves on Door Faces: Running match. 
6. Exposed Vertical Edges: Manufacturer’s standard, and as required by WDMA I.S.  

1A-2013 for construction grade specified.   
7. Core: Particleboard or Structural composite lumber.   
8. Construction: Five plies. Stiles and rails are bonded to core, then entire unit is 

abrasive planed before veneering.  Faces are bonded to core using a hot press. 
9. Adhesives: Type as required to meet performance criteria of WDMA T.M.-6 duty 

level. 

B. Door Thickness:  1-3/4 inches thick unless otherwise indicated. 

2.4 LITE FRAMES AND LOUVERS 

A. Metal Frames for Lite Openings:  Provide glazed openings  with  not  lighter  than 0.0359-
inch (20-gage) hot or cold rolled steel glazing stops.  Stops shall be nonremovable on 
exterior or corridor side of door, custom color as selected by the Architect.  Glass and 
glazing materials and methods are specified in Section 08 80 00.  Acceptable products, or 
equal: 

  Anemostat Door Products; www.anemostat.com; LoPro-G 

B. Glass and Glazing:  Specified in Section 08 80 00. 

C. Louvers:  Provide fixed louvers consisting of louver blades formed of not lighter than 22 
gage cold rolled steel, with welded 18 gage steel frames, custom color as selected by the 
Architect.   Acceptable product, or equal: 

  Anemostat Door Products; www.anemostat.com; AFDL Inverted Y Non-Vision Louver 
 

1. Aesthetics: Tight mitered corners, no visible welds, countersunk mounting holes and 
corridor side of frame free of fasteners make for a clean, streamlined appearance.  

2.5 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance 
requirements of referenced quality standard for fitting unless otherwise indicated. 

B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply 
with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, 
BHMA-156.115-W, and hardware templates. 

1. Coordinate with hardware mortises in metal frames to verify dimensions and 
alignment before factory machining. 

C. Openings:  Factory cut and trim openings through doors. 
 

1. Lite Openings:  Trim openings with moldings of material and profile indicated. 
2. Glazing:  Factory install glazing in doors indicated to be factory finished.  Comply with 

applicable requirements in Section 08 80 00. 
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3. Louvers: Factory install louvers in prepared openings. 

2.6 FACTORY FINISHING 

A. General:  Comply with referenced quality standard for factory finishing.  Complete 
fabrication, including fitting doors for openings and machining for hardware that is not 
surface applied, before finishing. 

1. Finish faces, all four edges, edges of cutouts, and mortises, or as required by the 
manufacturer’s warranty. 

B. Factory finish doors. 

C. Use only coatings that 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." 

D. Transparent Finish: 

1. Grade:  Custom. 
2. Finish: WI’s "North American Architectural Woodwork Standards", System 11, 

catalyzed polyurethane. 
3. Staining:  As selected by Architect from manufacturer's full range. 
4. Effect:  Semifilled finish, produced by applying an additional finish coat to partially fill 

the wood pores. 
5. Sheen:  Satin. 
 
 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with installer present, before hanging doors. 

1. Verify that installed frames comply with indicated requirements for type, size, 
location, and swing characteristics and have been installed with level heads and 
plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Hardware: For installation, see Section 08 71 00 “Door Hardware”. 

B. Installation Instructions: Install doors to comply with manufacturer's written instructions and 
referenced quality standard, and as indicated. 

C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

D. Factory-Finished Doors: Restore finish before installation if fitting or machining is required 
at Project site. 
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3.3 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 WI's Certified Compliance Program, 
certifying that wood doors, including installation, comply with requirements of WI's 
"North American Architectural Woodwork Standards" for the specified grade. 

2. Egress Door Inspections: Inspect each door equipped with panic hardware, each 
door located in an exit enclosure, each electrically controlled egress door, and each 
door equipped with special locking arrangements in accordance with 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. 

3.4 ADJUSTING 

A. Operation:  Correct any deficiency that prohibits the door from swinging or operating freely.  
Do not remove hinge screws after initial insertion.  Shims used for alignment purposes must 
be inserted between hinge and frame.  Do not insert shims between hinge and door. 

B. To prevent stile failure, ensure that door closers are properly adjusted and do not limit the 
door opening swing.  Limit door opening swing only with a properly located stop. 

C. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.  
Doors may be repaired or refinished if Work complies with requirements and shows no 
evidence of repair or refinishing. 

END OF SECTION 
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SECTION 08 31 13 

ACCESS DOORS AND FRAMES  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes access doors and frames for walls and ceilings.   

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections: 

1. Section 07 72 33 “Roof Hatches”. 
2. Section 09 91 00 “Painting” for field painting of steel wall and ceiling access panels. 
3. Section 23 31 00 “Ductwork and Accessories” for heating and air-conditioning duct 

access doors. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, fire ratings, material descriptions, dimensions of 
individual components and profiles, and finishes.  

B. Shop Drawings: 

1. Include plans, elevations, sections, details, and attachments to other work. 
2. Detail fabrication and installation of access doors and frames for each type of 

substrate. 

C. Product Schedule: Provide complete access door and frame schedule, including types, 
locations, sizes, latching or locking provisions, and other data pertinent to installation. 

D. Submittal procedures and quantities are specified in Section 01 33 00. 

1.3 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated doors, list of applicable room name and number in which 
access door is located. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Provide packaging such as cardboard or other containers to protect access panels during 
delivery and storage.   
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B. Store access panels elevated off the floor in a dry weather tight enclosure.  Provide 
adequate ventilation to avoid condensation.  If the container becomes wet remove the panel 
from the container immediately. 

1.5 WARRANTY  

A. Warranty:  Manufacturer and Installer agree to repair or replace access doors and frames 
that fail in materials or workmanship within specified  warranty period. 

 
1. Warranty Period:  2 years from date of Substantial Completion.  

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Access Doors and Frames: Assemblies complying with NFPA 80 that are listed 
and labeled by a qualified testing agency, for fire-protection ratings indicated, according to 
NFPA 252 or UL 10B. 

2.2 ACCESS DOORS AND FRAMES  

A. Manufacturers: 
 
Cesco Products; www.cescoproducts.com 

  Larsen's Manufacturing Company; www.larsensmfg.com 
  Milcor, Inc.; www.milcorinc.com 
  Nystrom, Inc.; www.nystrom.com 

B. Source Limitations: Obtain each type of access door and frame from single source from 
single manufacturer. 

2.3 FIRE RESISTANT WALL AND CEILING ACCESS PANELS 

A. Fire Rated Wall and Ceiling Access Panels:  Acceptable products or equal: 

  Cesco Products; Style FB 
  Larsen's Manufacturing Company; L-FRAP 
  Milcor, Inc.; 3208 Series 
  Nystrom, Inc.; FR Series 

1. Frame and Panel Assembly:  Bear the UL label for 1-1/2 hour B label, 250 degrees 
maximum 30 minute temperature rise. 

2. Frames:  16-gage steel. 

3. Panels: 20-gage steel sandwich type equipped with an automatic closing mechanism. 

4. Lock Assembly:  Self-latching type with key operated cylinder lock and a mechanism 
to release the latch bolt from the inside.  Furnish 2 keys per lock and key all locks 
alike. 
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5. Hinges:  Continuous type, steel with stainless steel pins. 

6. Finish:  Factory applied baked enamel prime coat over a protective phosphate 
coating; final field finish specified in Section 09 91 00. 

B. Stainless Steel Panels:  Install stainless steel access panels in wall surfaces in toilet rooms.  
Acceptable products or equal: 

  Cesco Products; Style W-SS 
  Larsen's Manufacturing Company; L-MPSS 
  Milcor, Inc.; Style MS 
  Nystrom, Inc.; TM Series Stainless Steel 

1. Frame and Panel:  16-gage stainless steel with 1-inch wide flange. 

2. Hinges:  Concealed spring hinges or concealed piano hinges, opening to 
175 degrees. 

3. Locks:  Flush, key operated cylinder lock.  Furnish 2 keys per lock and key all locks 
alike. 

4. Finish:  Provide stainless steel with a No. 4 satin finish. 

2.4 NON-RATED WALL AND CEILING ACCESS DOORS AND FRAMES 

A. Flush Access Doors with Concealed Flanges Mounted in Gypsum Board:  Acceptable 
products or equal: 

  Cesco Products; HF Series 
  Larsen's Manufacturing Company; L-DWC 
  Milcor, Inc.; Style DW 
  Nystrom, Inc.; NW Series 

1. Frame Material:  16-gage steel with 26-gage galvanized steel casing bead 
surrounding the frame or 0.060-inch extruded aluminum. 

2. Door Material:  14-gage steel. 

3. Hinges:  Concealed spring hinges or concealed piano hinges, opening to 
175 degrees. 

4. Locks:  Flush, key operated cylinder lock.  Furnish 2 keys per lock and key all locks 
alike. 

5. Finish:  Factory applied baked enamel prime coat over a protective phosphate 
coating on steel; final field finish specified in Section 09 91 00. 

2.5 MATERIALS 

A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 
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B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled 
steel sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), 
exposed. 

C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum G60 (Z180) or A60 (ZF180) metallic coating. 

D. Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 666, Type 304. Remove tool and 
die marks and stretch lines, or blend into finish. 

E. Frame Anchors: Same material as door face. 

F. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to 
ASTM A 153/A 153M or ASTM F 2329. 

2.6 FABRICATION 

A. General: Provide access door and frame assemblies manufactured as integral units ready 
for installation. 

B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide 
materials with smooth, flat surfaces without blemishes. Do not use materials with exposed 
pitting, seam marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish 
attachment devices and fasteners of type required to secure access doors to types of 
supports indicated. 

1. For concealed flanges with drywall bead, provide edge trim for gypsum board 
securely attached to perimeter of frames. 

2. For concealed flanges with plaster bead for full-bed plaster applications, provide zinc-
coated expanded metal lath and exposed casing bead welded to perimeter of frames. 

3. Provide mounting holes in frames for attachment of units to metal or wood framing. 

2.7 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

D. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, 
conversion coating, and applying and baking finish. 

1. Factory Primed: Apply manufacturer's standard, lead- and chromate-free, universal 
primer immediately after surface preparation and pretreatment. 

E. Stainless-Steel Finishes: 
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1. Surface Preparation: Remove tool and die marks and stretch lines, or blend into 
finish. 

2. Polished Finish: No. 4 finish. Grind and polish surfaces to produce uniform finish, free 
of cross scratches. 

a. Run grain of directional finishes with long dimension of each piece. 
b. When polishing is completed, passivate and rinse surfaces. Remove 

embedded foreign matter and leave surfaces chemically clean. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for 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. Comply with manufacturer’s written instructions for installing access doors and frames. 

B. Provide access doors and frames where indicated or where required to provide access to 
valves, flow indicators, dampers and air splitters concealed within walls or chases or above 
ceilings. 

C. Set frames accurately in position and attach securely to supports with plane of door face 
panels aligned with adjacent finished surfaces. 

D. Install concealed-frame access panels flush with adjacent finish surfaces. 

3.3 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 

END OF SECTION 
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SECTION 08 43 13 

 

ALUMINUM-FRAMED STOREFRONTS 

 

 

PART 1 – GENERAL 
 
 

1.01 SUMMARY 
 
A. Section Includes: 

 
1. Storefront framing. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this 
section as fully as if repeated herein. 
 

C. Related Sections: 

1. Section 05 40 00  “Cold-Formed  Metal Framing.”  
2. Section 07 92 00  “Joint Sealants”. 
3. Section 08 80 00  “Glazing”. 

1.02 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the 
reference.  Refer to Section 01 42 19 for information concerning availability and use 
of references. 

  Aluminum Association (AA) 
  ASTM International (ASTM) 
  American Architectural Manufacturers Association (AAMA) 
  California Association of Window Manufacturers (CAWM) 

The Society for Protective Coatings (SSPC) 

1.03 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

B. Shop Drawings: For aluminum-framed storefronts. Include plans, elevations, 
sections, full-size details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for 
draining moisture occurring within the assembly to the exterior. 
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2. Include full-size isometric details of each vertical-to-horizontal intersection of 
aluminum-framed storefronts, showing the following: 

a. Joinery, including concealed welds. 
b. Anchorage. 
c. Expansion provisions. 
d. Glazing. 
e. Flashing and drainage. 

3. Show connection to and continuity with adjacent thermal, weather, air, and 
vapor barriers. 

4. Show fully detailed installation instructions/shop drawings for each type of 
component to be used within any adjoining system.   Show anchorage (type 
and spacing) and system sealant/component application to provide 
waterproof  system. 

C. Samples:  Submit 12-inch long sample sections of aluminum extrusions and formed 
shapes showing color and finish.  For color anodized components, submit two sets of 
two samples each, showing the extremes in color range.   

D. Fabrication Sample: Of each vertical-to-horizontal intersection of assemblies, made 
from 12-inch lengths of full-size components and showing details of the following: 

1. Joinery, including concealed welds. 
2. Anchorage. 
3. Expansion provisions. 
4. Glazing. 
5. Flashing and drainage. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Energy Performance Certificates: For aluminum-framed storefronts, accessories, and 
components, from manufacturer. 

1. Basis for Certification: NFRC-certified energy performance values for each 
aluminum-framed entrance and storefront. 

C. Product Test Reports: For aluminum-framed storefronts, for tests performed by a 
qualified testing agency. 

D. Quality-Control Program: Developed specifically for Project, including fabrication and 
installation, according to recommendations in ASTM C 1401. Include periodic quality-
control reports. 

E. Source quality-control reports. 

F. Field quality-control reports. 

G. Sample Warranties: For special warranties. 
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1.06 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For aluminum-framed storefronts to include in maintenance 
manuals. 

1.07    QUALITY ASSURANCE 

A. Single Source Responsibility:  Obtain storefronts, aluminum window systems, and 
finish through one source from a single manufacturer. 

B. Installer Qualifications: An entity that employs installers and supervisors who are 
trained and approved by manufacturer.  Installer/company will have a minimum of ten 
(10) years experience in performing work of this section and has specialized in the 
products installations. 

C. Product Options: Information on Drawings and in Specifications establishes 
requirements for aesthetic effects and performance characteristics of assemblies. 
Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles 
of components and assemblies as they relate to sightlines, to one another, and to 
adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, 
except with Architect's approval. If changes are proposed, submit 
comprehensive explanatory data to Architect for review. 

D. Provide test reports from AAMA accredited laboratories certifying the performances 
as specified in paragraph 2.02.C.   

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver aluminum storefront components in the manufacturer's original protective 
packaging. 

B. Store storefront sections out of contact with the ground and under a weather tight 
covering.  Do not cover storefront sections with polyethylene film or similar coverings 
that will create a humidity chamber.  If factory coated aluminum is protected with a 
strippable plastic film, remove the film before exposing the materials to direct 
sunlight. 

C. Protect factory-coated surfaces during shipping and handling to prevent scratching, 
gouging or other damage to the finish. 

1.09 FIELD MEASUREMENTS 

A. Secure accurate field measurements required for the manufacture and installation of 
aluminum storefront work.   

B. Consult with the various trades whose work adjoins this work and be responsible for 
all measurements and the working out of all details. 
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1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of 
aluminum-framed storefronts that do not comply with requirements or that fail in 
materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Noise or vibration created by wind and thermal and structural 

movements. 
c. Deterioration of metals, metal finishes, and other materials beyond 

normal weathering. 
d. Water penetration through fixed glazing and framing areas. 
e. Failure of operating components. 

2. Warranty Period: Two years from date of Substantial Completion. 

B. Special Finish Warranty: Standard form in which manufacturer agrees to repair 
finishes or replace aluminum that shows evidence of deterioration of factory-applied 
finishes within specified warranty period. 

1. Warranty Period: Two years from date of Substantial Completion. 
 

 

PART 2 – PRODUCTS 
 

 

2.01 MANUFACTURERS 

 

A. Acceptable Manufacturers: 
 

1. Arcadia, Inc., www.arcadiainc.com 
2. Kawneer Company, Inc.; www.kawneer.com  
3. EFCO Corp; www.efcocorp.com  
4. Oldcastle Building Envelope; www.oldcastlebe.com  
5. Substitutions: Section 01 25 13 – Product Options and Substitutions. 
 

B. Basis-of-Design Product for Aluminum Storefront System: Arcadia, Inc., AG451T 
Series, 2” x 4-1/2” Thermally broken; center glazed system, screw spline, shear 
block, compensating stick or punched opening fabrication for 1” glass. 
 

 
2.02 SYSTEM DESCRIPTION – STOREFRONT 

 
A. General: In addition to requirements shown or specified, comply with: 

 
1. Applicable provisions of AAMA Aluminum Storefront and Entrance Manual 

for design, materials, fabrication and installation of component parts. 
 
B. Design Requirements: Arcadia AG451T Series is a framing system that provides for 

flush glazing on all sides without projected stops, with glass in the center of the 
frame. Framing system suitable for outside or inside glazing. 

 
C. Performance Requirements: 
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1. Limit air leakage through assembly to 0.06 CFM/min/sq. ft. of wall area at 
6.24 PSF as measured in accordance with ASTM E283. 

2. Water Resistance: No water leakage when measured in accordance with 
ASTM E331 with a static test pressure of 8 PSF. 

3. Limit mullion windload deflection of L/175 with full recovery of glazing 
materials, when measured in accordance with ASTM E 330. 

4. System shall not deflect more than 1/8” at the center point, or 1/16” at the 
center point of a horizontal member, once deadload points have been 
established. 

5. System shall accommodate expansion and contraction movement due to 
surface temperature differential of 180 degrees F. 

6. Seismic testing shall conform to AAMA recommended static test method for 
evaluating performance of curtain walls and storefront wall systems due to 
horizontal displacements associated with seismic movements and building 
sway. 

7. Thermal Performance:  When tested in accordance with AAMA 1503.1 the 
following results should be attained: U-Maximum 0.63/CRF – minimum of 59. 

8. National Fenestration Rating Council (NFRC) specific application evaluation. 
 
 

2.03 FRAMING MATERIALS AND ACCESSORIES 
 
A. Framing members, transition members, mullions, adaptors, and mounting: Extruded 

6063-T6 aluminum alloy (ASTM B221 – Alloy G.S. 10a T6). 
 
B. Screws, fastening devices, and internal components: Aluminum, stainless steel, or 

zinc-plated steel in accordance with ASTM A164. Perimeter anchors shall be 
aluminum or steel, providing the steel is properly isolated from aluminum. 

 
C. Glazing Gasket: 

 
1. Compression-type design, replaceable, molded or extruded santoprene, 

polyvinyl chloride (PVC), or ethylene propylene diene monomer (EPDM). 
2. Shall be of type that locks securely into the glazing reglet to prevent glazing 

gaskets from disengaging. 
 
 

2.04 GLAZING 

A. Glazing:  Glazing types as shown on Drawings. Comply with Section 08 80 00 
"Glazing." 

B. Glazing Sealants: As recommended by manufacturer. 
 
 
2.05 FABRICATION  

 
A. Provide continuous sub-sill under sill members to collect water infiltration and divert 

from the interior of the system. 
 
B. Internally reinforce framing members and secure at head and sill as necessary for 

structural performance requirements, for hardware attachment, and as indicated. 
 
C. Locate fasteners to ensure concealment from view in the final assembly. 
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2.06 ALUMINUM FINISH 
 
A. Finish all exposed areas of aluminum and components as indicated. 

1. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm, or 
thicker. 

 
 

PART 3 – EXECUTION 

3.01 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Prepare surfaces that are in contact with structural sealant according to sealant 
manufacturer's written instructions to ensure compatibility and adhesion. Preparation 
includes, but is not limited to, cleaning and priming surfaces. 

3.03 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and 

electrolytic deterioration and to prevent impeding movement of moving joints. 
6. Seal perimeter and other joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic 
action by painting contact surfaces with materials recommended by 
manufacturer for this purpose or by installing nonconductive spacers. 

2. Where aluminum is in contact with concrete, protect against corrosion by 
painting contact surfaces with bituminous paint. 

C. Set continuous sill members and flashing in full sealant bed as specified in 
Section 07 92 00 "Joint Sealants" to produce weathertight installation. 

D. Install components plumb and true in alignment with established lines and grades. 
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E. Install operable units level and plumb, securely anchored, and without distortion. 
Adjust weather-stripping contact and hardware movement to produce proper 
operation. 

F. Install glazing as specified in Section 08 80 00 "Glazing." 

G. Install weatherseal sealant according to Section 07 92 00 "Joint Sealants" and 
according to sealant manufacturer's written instructions to produce weatherproof 
joints. Install joint filler behind sealant as recommended by sealant manufacturer. 

3.04 ERECTION TOLERANCES 

A. Erection Tolerances: Install aluminum-framed storefronts to comply with the following 
maximum tolerances: 

1. Plumb: 1/8 inch in 10 feet; 1/4 inch in 40 feet. 
2. Level: 1/8 inch in 20 feet; 1/4 inch in 40 feet. 
3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding 
element up to 1/2 inch wide, limit offset from true alignment to 1/16 
inch. 

b. Where surfaces are separated by reveal or protruding element from 
1/2 to 1 inch wide, limit offset from true alignment to 1/8 inch. 

c. Where surfaces are separated by reveal or protruding element of 1 
inch wide or more, limit offset from true alignment to 1/4 inch. 

4. Location: Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total 
length. 

 
 

3.05 FIELD QUALITY CONTROL 

A. Field Quality-Control Testing: Perform the following test on representative areas of 
exterior aluminum-framed storefronts. 

1. Water-Spray Test: Before installation of interior finishes has begun, areas 
designated by Architect shall be tested according to AAMA 501.2 and shall 
not evidence water penetration.  Conduct testing in presence of the IOR.  
Correct deficiencies observed as a result of these tests. 

B. Aluminum-framed storefronts will be considered defective if they do not pass tests 
and inspections. 

C. Prepare test and inspection reports. 
 

 

 

END OF SECTION 
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SECTION 08 71 00 

DOOR HARDWARE 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions of Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes items known commercially as finish or door hardware that are required 
for swing, sliding, and folding doors, except special types of unique hardware specified in the 
same sections as the doors and door frames on which they are installed. 

B. This Section includes the following, but is not necessarily limited to: 
1. Door Hardware, including electric hardware. 
2. Storefront and Entrance door hardware. 
3. Power supplies for electric hardware. 
4. Thresholds, gasketing and weather-stripping. 
5. Door silencers or mutes. 

C. Related Sections:  The following sections are noted as containing requirements that relate to 
this Section, but may not be limited to this listing. 
1. Division 8: Section  - Steel Doors and Frames. 
2. Division 8: Section - Wood Doors. 
3. Division 8: Section - Aluminum Storefront 
4. Division 28: Section - Fire/Life-Safety Systems & Security Access Systems. 

1.3 REFERENCES (USE DATE OF STANDARD IN EFFECT AS OF BID DATE.) 

A. 2023 California Building Code, CCR, Title 24. 

B. BHMA – Builders’ Hardware Manufacturers Association 

C. DHI – Door and Hardware Institute 

D. NFPA - National Fire Protection Association. 
1. NFPA 80 - Fire Doors and Other Opening Protectives 
2. NFPA 105 - Smoke and Draft Control Door Assemblies 

E. UL - Underwriters Laboratories. 
1. UL 10C - Fire Tests of Door Assemblies 
2. UL 305 - Panic Hardware 

F. WHI - Warnock Hersey Incorporated 

G. SDI - Steel Door Institute 
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1.4 SUBMITTALS & SUBSTITUTIONS 

A. General:   Submit in accordance with Conditions of the Contract and Division 1 Specification 
sections. 

B. Submit product data (catalog cuts) including manufacturers' technical product information for 
each item of door hardware, installation instructions, maintenance of operating parts and 
finish, and other information necessary to show compliance with requirements. 

C. Submit six (6) copies of schedule organized vertically into “Hardware Sets” with index of doors 
and headings, indicating complete designations of every item required for each door or 
opening.  Include following information: 
1. Include a Cover Sheet with;  

a. Job Name, location, telephone number.  
b. Architects name, location and telephone number.  
c. Contractors name, location, telephone number and job number.  
d. Suppliers name, location, telephone number and job number.  
e. Hardware consultant's name, location and telephone number. 

2. Job Index information included; 
a. Numerical door number index including; door number, hardware heading 

number and page number. 
b. Manufacturers' names and abbreviations for all materials. 
c. Explanation of abbreviations, symbols, and codes used in the schedule. 
d. Mounting locations for hardware. 
e. Clarification statements or questions. 
f. Catalog cuts and manufacturer’s technical data and instructions. 

3. Vertical schedule format sample: 
 

Heading Number 1 (Hardware group or set number – HW -1) 

      

   (a) 1 Single Door #1 - Exterior from Corridor 101 (b) 90 (c) RH 

      

    (d) 3' 0"x7' 0" x 1-3/4" x (e) 20 Minute  (f) WD x HM   

      

(g) 1  (h) (i) ea  (j) Hinges  - (k) 5BB1HW  4.5 x 4.5 NRP (l) ½ TMS (m) 626 (n) IVE 

2 6AA 1 ea  Lockset - ND50PD x RHO x RH x 10-025 x JTMS 626 SCH 

(a) - Single or pair with opening number and location.  (b) - Degree of opening (c) - 
Hand of door(s) (d) - Door and frame dimensions and door thickness.  (e) - Label 
requirements if any.  (f) - Door by frame material.  (g) - (Optional) Hardware   item 
line #.  (h) - Keyset Symbol.  (i) - Quantity.  (j) - Product description.  (k) - Product 
Number.  (l) - Fastenings and other pertinent information. (m) - Hardware finish codes 
per ANSI A156.18.  (n) - Manufacture abbreviation. 

D. Make substitution requests in accordance with Division 1.  Substitution requests must be 
made prior to bid date.  Include product data and indicate benefit to the project.  Furnish 
samples of any proposed substitution.   

E. Templates for doors, frames, and other work specified to be factory prepared for the 
installation of door hardware.  Check shop drawings of other work to confirm that adequate 
provisions are made for locating and installing door hardware to comply with indicated 
requirements. 

F. Furnish as-built/as-installed schedule with close-out documents, including manufacturers’ 
installation and adjustment and maintenance information. 
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G. Fire Door Assembly Testing:  Submit a written record of each fire door assembly to the Owner 
to be made available to the Authority Having Jurisdiction (AHJ) for future building inspections. 

1.5 QUALITY ASSURANCE 

A. Obtain each type of hardware (latch and lock sets, hinges, closers, exit devices, etc.) from a 
single manufacturer. 

B. Supplier Qualifications:  A recognized architectural door hardware supplier, with warehousing 
facilities in the project's vicinity, that has a record of successful in-service performance for 
supplying door hardware similar in quantity, type, and quality to that indicated for this project 
and that employs an experienced architectural hardware consultant (AHC) who is available 
to Owner, Architect, and Contractor, at reasonable times during the course of the Work, for 
consultation. 
1. Responsible for detailing, scheduling and ordering of finish hardware. 
2. To maintain the integrity of patented key systems provide a letter of authorization from 

the specified manufacturer indicating that supplier has authorization to purchase the 
key system directly from the manufacturer. 

3. Stock parts for products supplied and are capable of repairing and replacing hardware 
items found defective within warranty periods. 

C. Hardware Installer:  Company specializing in the installation of commercial door hardware 
with five years documented experience. 

D. Fire-Rated Openings:  Provide door hardware for fire-rated openings that complies with NFPA 
Standard No. 80 and requirements of authorities having jurisdiction.  Provide only items of 
door hardware that are listed and tested by UL or Warnock Hersey for given type/size opening 
and degree of label.  Provide proper latching hardware, door closers, approved-bearing 
hinges and seals whether listed in the Hardware Schedule or not. 
1. Where emergency exit devices are required on fire-rated doors, (with supplementary 

marking on doors' UL labels indicating "Fire Door to be Equipped with Fire Exit 
Hardware") provide UL label on exit devices indicating "Fire Exit Hardware".  

E. Exit Doors:  Operable from inside with single motion without the use of a key or special 
knowledge or effort. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Coordinate delivery of packaged hardware items to the appropriate locations (shop or field) 
for installation. 

B. Hardware items shall be individually packaged in manufacturers’ original containers, 
complete with proper fasteners.  Clearly mark packages on outside to indicate contents and 
locations in hardware schedule and in work.  

C. Provide locked storage area for hardware, protect from moisture, sunlight, paint, chemicals, 
etc. 

D. Contractor to inventory door hardware jointly with representatives of hardware supplier and 
hardware installer until each all are satisfied that count is correct. 

1.7 WARRANTY 

A. Provide warranties of respective manufacturers’ regular terms of sale from day of final 
acceptance as follows: 
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1. Locksets: Ten (10) years. 
2. Closers:  Thirty (30) years. 
3. Exit devices:  Three (3) years. 
4. All other hardware: Two (2) years. 

1.8 MAINTENANCE  

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware. 

1.9 PRE-INSTALLATION CONFERENCE 

A. Convene a pre-installation conference at least one week prior to beginning work of this 
section. 

B. Attendance: Architect, Construction Manager, Contractor, Security Contractor, Hardware 
Supplier, Installer, Key District Personnel, and Project Inspector. 

C. Agenda:   Review hardware schedule, products, installation procedures and coordination 
required with related work.  Review District's keying standards. 

PART 2 -  PRODUCTS 

2.1 MANUFACTURERS 

Item Manufacturer Acceptable Substitutes 

Hinges  Ives None - Owner Standard 

Locks, Latches     
 & Cylinders Schlage None - Owner Standard 

Exit Devices Von Duprin None - Owner Standard 

Closers  LCN None - Owner Standard 

Push, Pulls     
 & Protection Plates Ives Trimco, BBW, DCI 

Stops  Ives Trimco, BBW, DCI 

Thresholds Zero Pemko, National Guard  

Seals & Bottoms Zero Pemko, National Guard 

2.2 MATERIALS 

A. Hinges:   Exterior out-swinging door butts shall be non-ferrous material and shall have 
stainless steel hinge pins.  All doors to have non-rising pins. 
1. Hinges shall be sized in accordance with the following: 

a. Height: 
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1) Doors up to 42" wide:  4-1/2" inches. 
2) Doors 43" to 48" wide:  5 inches. 

b. Width:   Sufficient to clear frame and trim when door swings 180 degrees. 
c. Number of Hinges:  Furnish 3 hinges per leaf to 7'-5" in height.  Add one for 

each additional 2 feet in height. 
2. Furnish non-removable pins (NRP) at all exterior out-swing doors and interior key lock 

doors with reverse bevels. 

B. Continuous Hinges:  As manufactured by Ives, an Allegion Company.  UL rated as required. 

C. Heavy Duty Cylindrical Locks and Latches:  Schlage "ND" Series as scheduled with "Rhodes" 
design, fastened with through-bolts and threaded chassis hubs. 
1. Provide cylindrical locksets exceeding the ANSI/BHMA A156.2 Grade 1 performance 

standards for strength, security, and durability in the categories below: 
a. Abusive Locked Lever Torque Test – minimum 3,100 inch-pounds without 

gaining access 
b. Offset lever pull – minimum 1,600 foot pounds without gaining access 
c. Vertical lever impact – minimum 100 impacts without gaining access 

2. Cycle life - tested to minimum 16 million cycles per ANSI/BHMA A156.2 Cycle Test 
with no visible lever sag or use of performance aids such as set screws or spacers 

3. UL 10C for 4’-0” x 10’-0” 3-hour fire door. 
4. Cylinders: Refer to “KEYING” article, herein. 
5. Provide solid steel anti-rotation through bolts and posts to control excessive rotation of 

lever. 
6. Provide lockset that allows lock function to be changed to over twenty other common 

functions by swapping easily accessible parts.  
7. Provide locks with standard 2-3/4 inches (70 mm) backset, unless noted otherwise, 

with 1/2 inch latch throw capable of UL listing of 3 hours on a 4’ x 10’ opening.  Provide 
proper latch throw for UL listing at pairs. 

8. Provide locksets with separate anti-rotation thru-bolts, and no exposed screws.   
9. Provide independently operating levers with two external return spring cassettes 

mounted under roses to prevent lever sag. 
10. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim. 
11. Provide wired electrified options as scheduled in the hardware sets. 

a. 12 through 24 volt DC operating capability, auto-detecting 
b. Selectable EL (fail safe)/EU (fail secure) operating mode via switch on chassis 
c. 0.230A (230mA) maximum current draw 
d. 0.010A (10mA) holding current 
e. Modular / “plug in” request to exit switch 

12. Lever Trim: Solid cast levers without plastic inserts, and wrought roses on both sides.   

D. Exit devices:  Von Duprin as scheduled.   
1. Provide certificate by independent testing laboratory that device has completed over 

1,000,000 cycles and can still meet ANSI/BHMA A156.3 - 2001 standards. 
2. All internal parts shall be of cold-rolled steel with zinc dichromate coating. 
3. Mechanism case shall have an average thickness of .140". 
4. Compression spring engineering. 
5. Non-handed basic device design with center case interchangeable with all functions. 
6. All devices shall have quiet return fluid dampeners. 
7. All latchbolts shall be deadlocking with ¾” throw and have a self-lubricating coating to 

reduce friction and wear. 
8. Device shall bear UL label for fire and or panic as may be required. 
9. All surface strikes shall be roller type and utilize a plate underneath to prevent 

movement. 
10. Removable Mullions:  Removable with single turn of building key.  Securely reinstalled 

without need for key. 
11. Furnish glass bead kits for vision lites where required. 
12. All Exit Devices to be sex-bolted to the doors. 
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13. Panic Hardware shall comply with CBC Section 11B.404.2.7 and shall be mounted 
between 34" and 44" above the finished floor surface.   
a. Provide exit devices UL certified to meet maximum 5 pound requirements 

according to the California Building Code section 11B-309.4, and UL listed for 
Panic Exterior Fire Exit Hardware. 

E. Closers:   LCN as scheduled.  Place closers inside building, stairs, room, etc.  
1. Door closer cylinders shall be of high strength cast iron construction with double heat 

treated pinion shaft to provide low wear operating capabilities of internal parts 
throughout the life of the installation.  All door closers shall be tested to ANSI/BHMA 
A156.4 test requirements by a BHMA certified testing laboratory.  A written certification 
showing successful completion of a minimum of 10,000,000 cycles must be provided. 

2. All door closers shall be fully hydraulic and have full rack and pinion action with a shaft 
diameter of a minimum of 11/16 inch and piston diameter of 1 inch to ensure longevity 
and durability under all closer applications. 

3. All parallel arm closers shall incorporate one piece solid forged steel arms with bronze 
bushings. 1-9/16” steel stud shoulder bolts, shall be incorporated in regular arms, hold-
open arms, arms with hold open and stop built in.  All other closers to have forged steel 
main arms for strength, durability, and aesthetics for versatility of trim accommodation, 
high strength and long life. 

4. All parallel arm closers so detailed shall provide advanced backcheck for doors subject 
to severe abuse or extreme wind conditions.  This advanced backcheck shall be 
located to begin cushioning the opening swing of the door at approximately 45 degrees.  
The intensity of the backcheck shall be fully adjustable by tamper resistant non-critical 
screw valve. 

5. Closers shall be installed to permit doors to swing 180 degrees. 
6. All closers shall utilize a stable fluid withstanding temperature range of 120 degrees F. 

to -30 degrees F. without requiring seasonal adjustment of closer speed to properly 
close the door. 

7. Provide the manufactures drop plates, brackets and spacers as required at narrow 
head rails and special frame conditions.  NO wood plates or spacers will be allowed. 

8. Maximum effort to operate closers shall not exceed 5 lbs., such pull or push effort being 
applied at right angles to hinged doors.  Compensating devices or automatic door 
operators may be utilized to meet the above standards.  When fire doors are required, 
the maximum effort to operate the closer may be increased but shall not exceed 15 
lbs.  when specifically approved by fire marshal.  All closers shall be adjusted to 
operate with the minimum amount of opening force and still close and latch the door.  
These forces do not apply to the force required to retract latch bolts or disengage other 
devices that hold the door in a closed position. Per 11B-404.2.8.1, door shall take at 
least 5 seconds to move from an open position of 90 degrees to a position of 12 
degrees from the latch jamb.  

F. Flush Bolts & Dust Proof Strikes: Automatic Flush Bolts shall be of the low operating force 
design.  Utilize the top bolt only model for interior doors where applicable and as permitted 
by testing procedures. 
1. Manual flush bolts only permitted on storage or mechanical openings as scheduled. 
2. Provide dust proof strikes at openings using bottom bolts. 

G. Door Stops:  
1. Unless otherwise noted in Hardware Sets, provide floor type with appropriate 

fasteners.  Where wall type cannot be used, provide floor type.  If neither can be used, 
provide overhead type. 

2. Do not install floor stops more than four (4) inches from the face of the wall or partition 
(CBC Section 11B-307). 

3. Overhead stops shall be made of stainless steel and non-plastic mechanisms and 
finished metal end caps.  Field-changeable hold-open, friction and stop-only functions. 
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H. Protection Plates:  Fabricate either kick, armor, or mop plates with four beveled edges.  
Provide kick plates 10" high and 2" LDW.  Sizes of armor and mop plates shall be listed in 
the Hardware Schedule.  Furnish with machine or wood screws of bronze or stainless to 
match other hardware. 

I. Thresholds:  As Scheduled and per details. 
1. Thresholds shall not exceed 1/2" in height, with a beveled surface of 1:2 maximum 

slope. 
2. Set thresholds in a full bed of butyl-rubber or polyisobutylene mastic sealant complying 

with requirements in Division 7 “Thermal and Moisture Protection”. 
3. Use ¼” fasteners, red-head flat-head sleeve anchors (SS/FHSL). 
4. Thresholds shall comply with CBC Section 11B-404.2.5. 

J. Seals:   Provide silicone gasket at all rated and exterior doors. 
1. Fire-rated Doors, Resilient Seals: UL10C Classified complies with NFPA 80 & NFPA 

252.  Coordinate with selected door manufacturers' and selected frame manufacturers' 
requirements.  

2. Fire-rated Doors, Intumescent Seals: Furnished by selected door manufacturer.  
Furnish fire-labeled opening assembly complete and in full compliance with UL10C 
Classified complies with NFPA 80 & NFPA 252.  Where required, intumescent seals 
vary in requirement by door type and door manufacture -- careful coordination required.   

3. Smoke & Draft Control Doors, Provide UL10C Classified complies with NFPA 80 & 
NFPA 252 for use on “S” labeled Positive Pressure door assemblies. 

K. Door Shoes & Door Top Caps:  Provide door shoes at all exterior wood doors and top caps 
at all exterior out-swing doors. 

L. Silencers:   Furnish silencers for interior hollow metal frames, 3 for single doors, 2 for pairs 
of doors.  Omit where sound or light seals occurs, or for fire-resistive-rated door assemblies. 

2.3 KEYING 

A. Furnish all cylinders in the Schlage supplied in Schlage Full Size Interchangeable Core 
(FSIC). Pack change keys independently (PKI). 
1. Provide Primus Level 3, EF keyway, 0-bitted permanent cylinders for keying by District 

B. Furnish construction keying for doors requiring locking during construction. For FSIC systems 
provide 23-030-ICX Full Size Construction Cores 
1. For FSIC systems provide ten 48-101-ICX Construction Keys 
2. For FSIC systems provide two 48-056-ICX Control Keys (const.) 
3. For FSIC systems provide two control keys for installing the permanent cores 

C. Furnish mechanical keys as follows: 
1. Furnish 2 uncut key blanks per lock/cylinder 

D. Furnish Schlage Padlocks and the cylinders to tie them into the masterkey system for gates, 
storage boxes, utility valve security, roof hatches and roll-up doors keyed as directed in the 
keying schedule. 

2.4 FINISHES 

A. Generally to be satin chrome US26D (626 on bronze and 652 on steel) unless otherwise 
noted. 

B. Furnish push plates, pull plates and kick or armor plates in satin stainless steel US32D (630) 
unless otherwise noted. 
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C. Door closers shall be powder-coated to match other hardware, unless otherwise noted. 

D. Aluminum items to be finished anodized aluminum except thresholds which can be furnished 
as standard mill finish. 

2.5 FASTENERS 

A. Screws for strikes, face plates and similar items shall be flat head, countersunk type, provide 
machine screws for metal and standard wood screws for wood. 

B. Screws for butt hinges shall be flathead, countersunk, full-thread type. 

C. Fastening of closer bases or closer shoes to doors shall be by means of sex bolts and spray 
painted to match closer finish. 

D. Provide expansion anchors for attaching hardware items to concrete or masonry. 

E. All exposed fasteners shall have a phillips head. 

F. Finish of exposed screws to match surface finish of hardware or other adjacent work. 

G. All Exit Devices and Lock Protectors shall be fastened to the door by the means of sex bolts 
or through bolts. 

PART 3 -  EXECUTION 

3.1 INSPECTION 

A. Verify that doors and frames are square and plumb and ready to receive work and dimensions 
are as instructed by the manufacturer. 

B. Beginning of installation means acceptance of existing conditions. 

3.2 INSTALLATION 

A. Install hardware in accordance with manufacturer's instructions and requirements of DHI. 

B. Use the templates provided by hardware item manufacturer. 

C. Mounting heights for hardware shall be as recommended by the Door and Hardware Institute.  
Operating hardware will to be located between 34" and 44" AFF.   

D. Set units level, plumb and true to line and location.  Adjust and reinforce the attachment 
substrate as necessary for proper installation and operation. 

E. Drill and countersink units that are not factory-prepared for anchorage fasteners.  Space 
fasteners and anchors in accordance with industry standards. 

F. Set thresholds for exterior doors in full bed of butyl-rubber sealant. 

G. If hand of door is changed during construction, make necessary changes in hardware at no 
additional cost. 
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3.3 ADJUST AND CLEAN 

A. Adjust and check each operating item of hardware and each door, to ensure proper operation 
or function of every unit.  Replace units which cannot be adjusted to operate freely and 
smoothly as intended for the application made. 

B. Clean adjacent surface soiled by hardware installation. 

C. Final Adjustment:  Wherever hardware installation is made more than one month prior to 
acceptance or occupancy, return to that work area and make final check and adjustment of 
all hardware items in such space or area.  Clean operating items as necessary to restore 
proper function and finish of hardware and doors.  Adjust door control devices to compensate 
for final operation of heating and ventilating equipment. 

D. Instruct Owner's Personnel in proper adjustment and maintenance of hardware finishes, 
during the final adjustment of hardware. 

E. Continued Maintenance Service:  Approximately six months after the completion of the 
project, the Contractor accompanied by the Architectural Hardware Consultant, shall return 
to the project and re-adjust every item of hardware to restore proper functions of doors and 
hardware.  Consult with and instruct Owner's personnel in recommended additions to the 
maintenance procedures.  Replace hardware items which have deteriorated or failed due to 
faulty design, materials or installation of hardware units.  Prepare a written report of current 
and predictable problems (of substantial nature) in the performance of the hardware. 

3.4 HARDWARE LOCATIONS 

A. Conform to CCR, Title 24, Part 2; and ADAAG; and the drawings for access-compliant 
positioning requirements for the disabled. 

3.5 FIELD QUALITY CONTROL 

A. Contractor is responsible for providing the services of an Architectural Hardware Consultant 
(AHC) or a proprietary product technician to inspect installation and certify that hardware and 
its installation have been furnished and installed in accordance with manufacturers’ 
instructions and as specified herein.  

3.6 SCHEDULE 

A. The items listed in the following schedule shall conform to the requirements of the foregoing 
specifications. 

B. While the hardware schedule is intended to cover all doors, and other movable parts of the 
building, and establish type and standard of quality, the contractor is responsible for 
examining the Plans and Specifications and furnishing proper hardware for all openings 
whether listed or not.  If there are any omissions in hardware groups in regard to regular doors 
they shall be called to the attention of the Architect prior to bid opening for instruction; 
otherwise, list will be considered Complete.  No extras will be allowed for omissions. 

C. The Door Schedule on the Drawings indicates which hardware set is used with each door. 

Manufacturers Abbreviations (Mfr.) 

IVE = Ives Hinges, Kick Plates, Door Stops & Silencers 
LCN = LCN Door Closers 
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SCH = Schlage Lock Company Locks, Latches & Cylinders 
VON = Von Duprin Exit Devices  
ZER = Zero International Thresholds, Gasketing & Weather-stripping 

101935 OPT0349589 VERSION 1 

GROUP NO. 01 

 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA VANDL OFFICE LOCK ND91TD RHO 626 SCH 

1 EA PRIMUS CORE 20-740 626 SCH 

1 EA FLOOR STOP FS439 682 IVE 

1 EA GASKETING 188SBK PSA BK ZER 

 

GROUP NO. 02 

 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA VANDL CLASSROOM SEC ND95TD RHO XN12-035 626 SCH 

2 EA PRIMUS CORE 20-740 626 SCH 

1 EA SURFACE CLOSER 4111 SCUSH TBWMS 689 LCN 

1 EA FLOOR STOP FS439 682 IVE 

1 EA GASKETING 188SBK PSA BK ZER 

 

GROUP NO. 03 

 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA VANDL CLASSROOM 
LOCK 

ND94TD RHO 626 SCH 

1 EA PRIMUS CORE 20-740 626 SCH 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 

1 EA FLOOR STOP FS439 682 IVE 

3 EA SILENCER SR64 GRY IVE 

 

GROUP NO. 04 

 

3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE 

1 EA VANDL CLASSROOM 
LOCK 

ND94TD RHO 626 SCH 

1 EA PRIMUS CORE 20-740 626 SCH 

1 EA SURFACE CLOSER 4011 TBSRT 689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 

1 EA WALL STOP WS406/407CCV 630 IVE 

1 EA GASKETING 188SBK PSA BK ZER 
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GROUP NO. 05 

 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA VANDL CLASSROOM 
LOCK 

ND94TD RHO 626 SCH 

1 EA PRIMUS CORE 20-740 626 SCH 

1 EA SURFACE CLOSER 4111 SCUSH TBWMS 689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 

1 EA GASKETING 188SBK PSA BK ZER 

 

GROUP NO. 06 

 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA VANDL CLASSROOM 
LOCK 

ND94TD RHO 626 SCH 

1 EA PRIMUS CORE 20-740 626 SCH 

1 EA SURFACE CLOSER 4111 EDA TBWMS 689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 

1 EA WALL STOP WS406/407CCV 630 IVE 

1 EA GASKETING 188SBK PSA BK ZER 

 

GROUP NO. 07 

 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA PRIVACY LOCK L9040 06A L583-363 L283-722 626 SCH 

1 EA SURFACE CLOSER 4011 TBSRT 689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 

1 EA WALL STOP WS406/407CCV 630 IVE 

1 EA GASKETING 188SBK PSA BK ZER 

 

GROUP NO. 08 

 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA PRIVACY LOCK L9040 06A L583-363 L283-722 626 SCH 

1 EA SURFACE CLOSER 4111 EDA TBWMS 689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 

1 EA WALL STOP WS406/407CCV 630 IVE 

1 EA GASKETING 188SBK PSA BK ZER 

 



 
 

2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 08 71 00 
 San Rafael City Schools Door Hardware - 12 

GROUP NO. 09 

 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA PRIVACY LOCK L9040 06A L583-363 L283-722 626 SCH 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 

1 EA WALL STOP WS406/407CCV 630 IVE 

1 EA GASKETING 188SBK PSA BK ZER 

 

GROUP NO. 10 

 

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE 

1 EA SGL CYL DEADBOLT B660T 12-631 626 SCH 

1 EA PRIMUS CORE 20-740 626 SCH 

1 EA FLOOR STOP FS439 682 IVE 

3 EA SILENCER SR64 GRY IVE 

 

GROUP NO. 11 

 

3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE 

1 EA PANIC HARDWARE CD-PA-AX-98-L-KC-06 626 VON 

1 EA RIM CYLINDER 20-057 ICX 626 SCH 

1 EA MORTISE CYLINDER 26-091 XQ11-948 ICX 626 SCH 

2 EA PRIMUS CORE 20-740 626 SCH 

1 EA SURFACE CLOSER 4111 EDA TBWMS 689 LCN 

1 EA WALL STOP WS406/407CCV 630 IVE 

1 EA GASKETING 188SBK PSA BK ZER 

 

GROUP NO. 12 

 

6 EA HINGE 5BB1HW 4.5 X 4.5 NRP 652 IVE 

1 EA REMOVABLE MULLION KR4954 STAB 689 VON 

1 EA PANIC HARDWARE CD-PA-AX-98-L-KC-06 626 VON 

1 EA PANIC HARDWARE LD-PA-AX-98-EO 626 VON 

1 EA RIM CYLINDER 20-057 ICX 626 SCH 

1 EA MORTISE CYLINDER 26-091 ICX 626 SCH 

1 EA MORTISE CYLINDER 26-091 XQ11-948 ICX 626 SCH 

3 EA PRIMUS CORE 20-740 626 SCH 

2 EA SURFACE CLOSER 4111 AVB EDA 689 LCN 

2 EA FLOOR STOP FS439 682 IVE 

1 EA GASKETING 188SBK PSA BK ZER 

1 SET MEETING STILE 328AA-S AA ZER 
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END OF SECTION 
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SECTION 08 80 00 

GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Glass for windows, doors, interior and exterior borrowed lites, storefront framing, and 
glazed curtain walls. 

2. Glazing sealants and accessories. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections: 
 

1. Section 07 42 13.19 “Insulated Metal Spandrel Panels” with tempered glass exterior. 
2. Section 08 35 13 “Interior Folding Glass Doors” for glazing in interior folding glass 

doors. 
3. Section 08 43 33 “Folding Glass Storefronts” for glazing in folding glass storefronts. 
4. Section 08 83 00 “Mirrors.” 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  American National Standards Institute (ANSI) 
  ASTM International (ASTM) 
  American Architectural Manufacturers Association (AAMA) 
  Glass Association of North America (GANA) 
  Insulating Glass Certification Council (IGCC) 
  Underwriter's Laboratories, Inc. (UL) 

1.3 DEFINITIONS 

A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as 
defined in referenced glazing publications. 

B. Glass Thicknesses: Indicated by thickness designations in millimeters according to 
ASTM C 1036. 

C. IBC: International Building Code. 

D. Interspace: Space between lites of an insulating-glass unit. 
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1.4 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge 
and face clearances, and adequate sealant thicknesses, with reasonable tolerances. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Glass Samples:  For each type of glass product, other than clear monolithic vision glass, 
submit the following products; 12 inches square. 

1. Tinted glass. 
2. Laminated glass. 
3. Insulating glass. 

C. Glazing Accessory Samples:  For gaskets, sealants and colored spacers, in 12-inch 
lengths. 

D. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  
Use same designations indicated on Drawings. 

E. Submittal procedures and quantities are specified in Section 01 33 00. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturers of insulating-glass units with sputter-coated, low-E 
coatings. 

B. Product Certificates:  For glass. 

C. Product Test Reports:  Submit test reports from the manufacturer of the tinted glass and 
insulating glass demonstrating compliance with the performance requirements of this 
section. 

D. Sample Warranties: For special warranties. 

1.7 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Glass and glazing shall conform with the 2016 CBC Title 24 Part 2 Chapter 24 - 
Glass and Glazing, and to Consumer Product Safety Commission regulation (CPSC) 
16 CFR, Part 1201. 

2. Where safety glass is indicated or required, provide glazing materials that conform to 
ANSI Z97.1-2004 and CPSC16CFR, Part 1201 and are so identified in accordance 
with 2016 CBC Title 24 Part 2 Sec. 2406.2. 

B. Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated, Low-E Coatings: 
A qualified insulating-glass manufacturer who is approved and certified by coated-glass 
manufacturer. 
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1.8 DELIVERY, STORAGE AND HANDLING 

A. Delivery:  Do not deliver glass to the site until the areas to be glazed are ready to receive 
the glass.  Deliver glass in manufacturers storage cases with interleaving between lights.  
Deliver glazing compound in manufacturer's original cartons with labels intact. 

B. Storage:  Store glass in original storage cases.  Store cases in a dry, well ventilated area 
with temperatures maintained above the dew point.  Do not store glass where it will be 
exposed to direct sunlight. 

C. Handling:  Do not unpack glass until needed for installation.  Handle and install materials in 
a manner to prevent breakage, scratching or other damage.  Keep vacuum cups free from 
foreign material that would scratch glass. 

D. Take special care to prevent damage to factory clean cut edges of reflective glass, and 
tinted glass during delivery, storage, and handling. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers and 
when glazing channel substrates are wet from rain, frost, condensation, or other causes. 

1. Do not install glazing sealants when ambient and substrate temperature conditions 
are outside limits permitted by sealant manufacturer or below 40 deg F. 

1.10 WARRANTY 

A. Manufacturer's Special Warranty for Laminated Glass: Manufacturer agrees to replace 
laminated-glass units that deteriorate within specified warranty period. Deterioration of 
laminated glass is defined as defects developed from normal use that are not attributed to 
glass breakage or to maintaining and cleaning laminated glass contrary to manufacturer's 
written instructions. Defects include edge separation, delamination materially obstructing 
vision through glass, and blemishes exceeding those allowed by referenced laminated-
glass standard. 

1. Warranty Period: Five years from date of Substantial Completion. 

B. Manufacturer’s Special Warranty for Insulating Glass:  Manufacturer's standard form in 
which insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate 
within specified warranty period.  Deterioration of insulating glass is defined as failure of 
hermetic seal under normal use that is not attributed to glass breakage or to maintaining 
and cleaning insulating glass contrary to manufacturer's written instructions.  Evidence of 
failure is the obstruction of vision by dust, moisture, or film on interior surfaces of glass. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
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A. Clear Float Glass:  Acceptable manufacturers or equal: 

 AGC Glass Company North America, Inc.; www.agcglass.com  
 Guardian Industries Corp.; www.guardian.com  
 Vitro Architectural Glass; www.vitroglass.com  
 Viracon, Inc.; www.viracon.com  

B. Laminated Glass:  Acceptable manufacturers or equal: 

AGC Glass Company North America, Inc.; www.agc.com  
Guardian Industries Corp.; www.guardian.com  

 Interpane Glas Industrie AG; www.interpane.com  
 Oldcastle Glass Co.; www.oldcastlebe.com  

Viracon, Inc.; www.viracon.com 
 Vitro Architectural Glass; www.vitroglass.com  

C. Insulating Glass: Acceptable manufacturers or equal: 

AGC Glass Company North America, Inc.; www.agc.com  
Guardian Industries Corp.; www.guardian.com  

 Interpane Glas Industrie AG; www.interpane.com  
 Oldcastle Glass Co.; www.oldcastlebe.com 

Viracon, Inc.; www.viracon.com 
 Vitro Architectural Glass; www.vitroglass.com  

D. Source Limitations for Glass: Obtain from single source from single manufacturer for each 
glass type. 

1. Obtain tinted glass from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General:  Installed glazing systems shall withstand normal thermal movement and wind and 
impact loads (where applicable) without failure, including loss or glass breakage attributable 
to the following:  Defective manufacture, fabrication, or installation; failure of sealants or 
gaskets to remain watertight and airtight; deterioration of glazing materials; or other defects 
in construction. 

B. Structural Performance: Glazing shall withstand the following design loads within limits and 
under conditions indicated determined according to the IBC and ASTM E 1300. 

1. Design Wind Pressures: As indicated on Drawings. 

C. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 
16 CFR 1201, Category II. 

D. Thermal and Optical Performance Properties: Provide glass with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures indicated 
below: 

1. For monolithic-glass lites, properties are based on units with lites 6 mm thick.   
2. For laminated-glass lites, properties are based on products of construction indicated. 
3. For insulating-glass units, properties are based on units of thickness indicated for 

overall unit and for each lite. 
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4. U-Factors: Center-of-glazing values, according to NFRC 100 and based on LBL's 
WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F. 

5. Solar Heat-Gain Coefficient and Visible Transmittance: Center-of-glazing values, 
according to NFRC 200 and based on LBL's WINDOW 5.2 computer program. 

6. Visible Reflectance: Center-of-glazing values, according to NFRC 300. 

2.3 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product 
manufacturers and organizations below unless more stringent requirements are indicated. 
See these publications for glazing terms not otherwise defined in this Section or in 
referenced standards. 

1. GANA Publications: “Laminated Glazing Reference Manual” and “Glazing Manual." 
2. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing 

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 

B. Safety Glazing Labeling:  Where safety glazing labeling is indicated, permanently mark 
glazing with certification label of the SGCC or another certification agency acceptable to 
authorities having jurisdiction.  Label shall indicate manufacturer's name, type of glass, 
thickness, and safety glazing standard with which glass complies. 

C. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at 
least one component lite of units with appropriate certification label of IGCC. 

D. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in 
thicknesses as needed to comply with requirements indicated. 

 
1. Thickness of Tinted Glass: Provide same thickness for each tint color indicated 

throughout Project. 

E. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-
strengthened float glass, or fully tempered float glass.   Where heat-strengthened float glass 
is indicated, provide heat-strengthened float glass or fully tempered float glass. Where fully 
tempered float glass is indicated, provide fully tempered float glass. 

2.4 GLASS PRODUCTS 

A. Clear Annealed Float Glass:  ASTM C1036, Type I, Class 1 (clear), Quality-Q3, unless 
otherwise indicated. 

B. Fully Tempered Float Glass: ASTM C 1048, Kind FT (fully tempered), Condition A 
(uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as 
indicated, Quality-Q3.   Drawing Designation: GT-2. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed unless otherwise indicated. 

C. Heat-Strengthened Float Glass: ASTM C 1048, Kind HS (heat strengthened), Type I, 
Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 
(tinted) as indicated, Quality-Q3. 
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1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed unless otherwise indicated. 

2.5 LAMINATED GLASS (Drawing Designation Type 3 and Type 4) 

A. Laminated Glass: ASTM C 1172. Use materials that have a proven record of no tendency to 
bubble, discolor, or lose physical and mechanical properties after fabrication and 
installation. 

 
1. Construction: Laminate glass with polyvinyl butyral interlayer to comply with interlayer 

manufacturer's written instructions. 
2. Interlayer Thickness: Provide thickness not less than that indicated and as needed to 

comply with requirements. 
3. Interlayer Color: Clear unless otherwise indicated. 

2.6 INSULATING GLASS  (Drawing Designation: Type 1) 

A. Insulating Glass Units: Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, and complying with ASTM E 2190 and with 
requirements specified in this Article.    

 
1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where 

needed to resist thermal stresses induced by differential shading of individual glass 
lites and to comply with glass design requirements specified in Part 1 Performance 
Requirements Article.  

2. Provide Kind FT (fully tempered) glass lites where safety glass is indicated or 
required.  

3. Overall Unit Thickness and Thickness of Each Lite: Dimensions indicated for 
insulating glass units are nominal and the overall thicknesses of units are measured 
perpendicularly from outer surfaces of glass lites at unit’s edge.  

4. Sealing System: Comply with requirements in Section 07 92 00 “Joint Sealants.”  
Dual seal, with primary and secondary sealants of polyisobutylene and silicone.  

5. Spacer Specifications: Manufacturer’s standard spacer material and construction 
complying with the following requirements: 
a. Spacer Material: Aluminum with mill or clear anodic finish.  
b. Desiccant: Molecular sieve or silica gel, or blend of both.  
c. Corner Construction: Manufacturer’s standard corner construction 

B. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, qualified according to ASTM E2190, and complying 
with other requirements specified. 

2.7 GLAZING SEALANTS 

A. General: 

1. Compatibility: Compatible with one another and with other materials they contact, 
including glass products, seals of insulating-glass units, and glazing channel 
substrates, under conditions of service and application, as demonstrated by sealant 
manufacturer based on testing and field experience. 
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2. Suitability: Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions 
existing at time of installation. 

3. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's 
full range. 

B. Glazing Sealant: Neutral-curing silicone glazing sealant complying with ASTM C 920, 
Type S, Grade NS, Class 25, Use G. 

2.8 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids 
elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or 
without spacer rod as recommended in writing by tape and glass manufacturers for 
application indicated; and complying with ASTM C 1281 and AAMA 800 for products 
indicated below: 

1. AAMA 804.3 tape, where indicated. 
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure. 
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous 

pressure. 

B. Acceptable products or approved equal: 

  Pecora Corp.; Extru-Seal Preshimmed Tape 
  Protective Treatments Inc.; PTI 303 Spacer Rod Tape 
  Tremco; Preshimmed 440 Tape 

2.9 MISCELLANEOUS GLAZING MATERIALS 

A. General: Provide products of material, size, and shape complying with referenced glazing 
standard, with requirements of manufacturers of glass and other glazing materials for 
application indicated, and with a proven record of compatibility with surfaces contacted in 
installation. 

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks:  EPDM, neoprene or silicone, 70-90 Durometer (Shore A) hardness. 

D. Spacers:  EPDM, neoprene or silicone, 50-60 Durometer (Shore A) hardness. 

E. Clips for Metal Surrounds:  Respective surround manufacturer's standard, (steel to steel, 
aluminum to aluminum, etc.). 

F. Preformed Gaskets:  Closed cell sponge neoprene conforming to ASTM C509 and dense 
neoprene wedge gaskets conforming to ASTM C864.  Gaskets shall be preformed to 
shapes and sizes to suit the glazing stops furnished with the doors, windows, and storefront 
and to compress the sponge neoprene gasket 25 percent to 40 percent. 
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2.10 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and 
face clearances, edge and surface conditions, and bite complying with written instructions 
of product manufacturer and referenced glazing publications, to comply with system 
performance requirements. 

1. Allow for thermal movements from ambient and surface temperature changes acting 
on glass framing members and glazing components. 

a. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.  

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges 
with slight chamfers at junctions of edges and faces. 

C. Grind smooth and polish exposed glass edges and corners. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with 
the following: 

1. Manufacturing and installation tolerances, including those for size, squareness, and 
offsets at corners. 

2. Presence and functioning of weep systems. 
3. Minimum required face and edge clearances. 
4. Effective sealing between joints of glass-framing members. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before 
glazing. Remove coatings not firmly bonded to substrates. 

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as 
needed so that exterior and interior surfaces are readily identifiable. Do not use materials 
that leave visible marks in the completed Work. 

3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 
other glazing materials, unless more stringent requirements are indicated, including those in 
referenced glazing publications. 

B. Protect glass edges from damage during handling and installation. Remove damaged glass 
from Project site and legally dispose of off Project site. Damaged glass includes glass with 
edge damage or other imperfections that, when installed, could weaken glass, impair 
performance, or impair appearance. 
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C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction testing. 

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer. Set blocks in thin course of 
compatible sealant suitable for heel bead. 

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

F. Provide spacers for glass lites where length plus width is larger than 50 inches. 

1. Locate spacers directly opposite each other on both inside and outside faces of 
glass. Install correct size and spacing to preserve required face clearances, unless 
gaskets and glazing tapes are used that have demonstrated ability to maintain 
required face clearances and to comply with system performance requirements. 

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to 
sealant width. With glazing tape, use thickness slightly less than final compressed 
thickness of tape. 

G. Provide edge blocking where indicated or needed to prevent glass lites from moving 
sideways in glazing channel, as recommended in writing by glass manufacturer and 
according to requirements in referenced glazing publications. 

H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 

I. Set glass lites with proper orientation so that coatings face exterior or interior as specified. 

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or 
gasket on opposite side, provide adequate anchorage so gasket cannot walk out when 
installation is subjected to movement. 

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner 
recommended by gasket manufacturer to prevent corners from pulling away; seal corner 
joints and butt joints with sealant recommended by gasket manufacturer. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are 
flush with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch 
tapes to make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover 
horizontal framing joints by applying tapes to jambs, then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not 
lapped. Seal joints in tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until right before each glazing unit is installed. 

F. Apply heel bead of elastomeric sealant. 
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G. Center glass lites in openings on setting blocks, and press firmly against tape by inserting 
dense compression gaskets formed and installed to lock in place against faces of 
removable stops. Start gasket applications at corners and work toward centers of openings. 

H. Apply cap bead of elastomeric sealant over exposed edge of tape. 

3.5 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings 
exactly, with allowance for stretch during installation. 

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in 
place with joints miter cut and bonded together at corners. 

C. Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting blocks, 
and press firmly against soft compression gasket by inserting dense compression gaskets 
formed and installed to lock in place against faces of removable stops. Start gasket 
applications at corners and work toward centers of openings. Compress gaskets to produce 
a weathertight seal without developing bending stresses in glass. Seal gasket joints with 
sealant recommended by gasket manufacturer. 

D. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks, 
and press firmly against soft compression gasket. Install dense compression gaskets and 
pressure-glazing stops, applying pressure uniformly to compression gaskets. Compress 
gaskets to produce a weathertight seal without developing bending stresses in glass. Seal 
gasket joints with sealant recommended by gasket manufacturer. 

E. Install gaskets so they protrude past face of glazing stops. 

3.6 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between 
glass lites and glazing stops to maintain glass face clearances and to prevent sealant from 
extruding into glass channel and blocking weep systems until sealants cure. Secure 
spacers or spacers and backings in place and in position to control depth of installed 
sealant relative to edge clearance for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or 
bond of sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

 
3.7 CLEANING AND PROTECTION 

A. Immediately after installation remove nonpermanent labels and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction 
operations. Examine glass surfaces adjacent to or below exterior concrete and other 
masonry surfaces at frequent intervals during construction, but not less than once a month, 
for buildup of dirt, scum, alkaline deposits, or stains. 
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1. If, despite such protection, contaminating substances do come into contact with 
glass, remove substances immediately as recommended in writing by glass 
manufacturer. Remove and replace glass that cannot be cleaned without damage to 
coatings. 

C. Remove and replace glass that is damaged during construction period. 

D. Wash glass on both exposed surfaces not more than four days before date scheduled for 
inspections that establish date of Substantial Completion. Wash glass as recommended in 
writing by glass manufacturer. 

3.8 LAMINATED GLASS SCHEDULE   

A. Laminated Glass: Clear laminated glass with two plies of fully tempered float glass.  
(Drawing Designation: Type 3) 

 
1. Minimum Thickness of Each Glass Ply: 3 mm. 
2. Interlayer Thickness: 0.030 inch. 
3. Safety glazing required. 

B. Acoustic Laminated Glass Basis-of-Design Product: Standard Bent Glass Corp.; 3/4" 

ACOUSTA-PANE® 43 Laminated Glass, or equal.   (Drawing Designation: Type 4). 
 

1. Construction: 
a. 1/4" Annealed glass. 
b. 0.030” Polyvinyl Butyral (pvb). 
c. 1/4" Annealed glass. 
d. 0.030” Polyvinyl Butyral (pvb). 
e. 1/4" Annealed glass. 

 
2. Thickness: 3/4” Nominal. 
3. STC Rating: 42. 

3.9  INSULATED GLASS SCHEDULE  (Drawing Designation: Type 1) 

A. Type: Solar Control Low-E Tinted Insulating Glass. 
 

1. “Solarban®” 60 (2) “Solexia®” + Clear by Vitro Architectural Glass 
1. Outdoor Lite: “Solexia” Glass by Vitro Architectural Glass, Sputter Coated on second 

surface (2) 
2. Tint Color: Light-green. 
3. Indoor Lite: Clear (transparent) Float Glass. 
4. Low-E Coating: “Solarban” 60 Solar Control (Sputtered) by Vitro Architectural Glass. 
2. Location: Second Surface (2). 

B. Performance Values: 
1. Visible Light Transmittance: 61%. 
2. U-Value Winter: 0.29 
3. U-Value Summer: 0.27 
4. SHGC: 0.32 
5. Shading Coefficient: 0.37 
6. Outdoor Visible Light Reflectance: 9% 
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C. Approved Manufacturers: Vitro Certified™ Fabricator Required 

D. Certification: Both lites to be Cradle-to-Cradle Certified™, minimum Bronze Level, by 
Cradle to Cradle Product Innovation Institute (www.c2ccertified.org). 

E. Outdoor Appearance: Light-green. 

F. Insulating Unit Construction: 1/4” (6mm) glass + 1/2” (13mm) air space + 1/4” (6mm) glass 

END OF SECTION 
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SECTION 08 83 00 

MIRRORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes the following types of silvered flat glass mirrors: 
 

1.  Tempered glass mirrors qualifying as safety glazing. 

B. Related Documents:  The General Construction Provisions and Division 1 apply to this 
section as fully as if repeated herein. 

C. Related Sections:  
 

1. Section 10 28 13 “Toilet Accessories” for metal-framed mirrors.  

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Mirrors. Include description of materials and process used to produce each type of 
silvered flat glass mirror specified that indicates sources of glass, glass coating 
components, edge sealer, and quality-control provisions. 

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. Qualification Data: For Installer. 

B. Product Certificates: For each type of mirror and mirror mastic. 

C. Preconstruction Test Reports: From mirror manufacturer indicating that mirror mastic was 
tested for compatibility and adhesion with mirror backing and substrates on which mirrors 
are installed. 

D. Sample Warranty: For special warranty. 
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1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For mirrors to include in maintenance manuals. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect mirrors according to mirror manufacturer's written instructions and as needed to 
prevent damage to mirrors from moisture, condensation, temperature changes, direct 
exposure to sun, or other causes. 

B. Comply with mirror manufacturer's written instructions for shipping, storing, and handling 
mirrors as needed to prevent deterioration of silvering, damage to edges, and abrasion of 
glass surfaces and applied coatings. Store indoors. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: Do not install mirrors until ambient temperature and humidity 
conditions are maintained at levels indicated for final occupancy. 

1.7 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. 

1. Warranty Period: Five 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. Glasswerks LA, Inc. 
3. Guardian Industries Corp.; SunGuard. 
4. Head West. 

B. Source Limitations for Mirrors: Obtain mirrors from single source from single manufacturer. 

C. Source Limitations for Mirror Accessories: Obtain mirror glazing accessories from single 
source. 



 
2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 08 83 00 
 San Rafael City Schools Mirrors - 3 

2.2 SILVERED FLAT GLASS MIRRORS 

A. Mirrors, General: ASTM C 1503; manufactured using copper-free, low-lead mirror coating 
process. 

B. 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; clear. 

1. Nominal Thickness: 6.0 mm.   

C. 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 compatible with glass coating and approved by mirror manufacturer 
for use in protecting against silver deterioration at mirrored glass edges. 

C. Film Backing for Safety Mirrors: Film backing and pressure-sensitive adhesive; both 
compatible with mirror backing paint as certified by mirror manufacturer. 

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 and Side 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) Laurence, C. R. 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) Laurence, C. R. Co., Inc. 
3) Stylmark, Inc. 
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3. Finish: Clear bright anodized. 

B. Aluminum J-Channels and Cleat: 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 and Side Trim: J-channels formed with front leg and back leg not less than 
5/16 and 3/4 inch in height, respectively. 

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) Laurence, C. R. Co., Inc. 
3) Stylmark, Inc. 

2. Top Trim: Formed with front leg with a height matching bottom trim and back leg 
designed to fit into the pocket created by wall-mounted aluminum cleat. 

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) Laurence, C. R. Co., Inc. 
3) Stylmark, Inc. 

3. Finish: Clear bright anodized. 

C. Fasteners: Fabricated of same basic metal and alloy as fastened metal and matching it in 
finished color and texture where fasteners are exposed. 

D. Anchors and Inserts: Provide devices as required for mirror hardware installation. Provide 
toothed or lead-shield, expansion-bolt devices for drilled-in-place anchors. Provide 
galvanized anchors and inserts for applications on inside face of exterior walls and where 
indicated. 

2.5 FABRICATION 

A. Fabricate mirrors in the shop to greatest extent possible. 

B. Fabricate cutouts for notches and holes in mirrors without marring visible surfaces. Locate 
and size cutouts so they fit closely around penetrations in mirrors. 

C. Mirror Edge Treatment: Flat polished. 

1. Seal edges of mirrors with edge sealer after edge treatment to prevent chemical or 
atmospheric penetration of glass coating. 

2. Require mirror manufacturer to perform edge treatment and sealing in factory 
immediately after cutting to final sizes. 
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D. Film-Backed Safety Mirrors: Apply film backing with adhesive coating over mirror backing 
paint, as recommended in writing by film-backing manufacturer, to produce a surface free of 
bubbles, blisters, and other imperfections. 

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

C. 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. 

1. GANA Publications:"Glazing Manual" and "Mirrors, Handle with Extreme Care: Tips 
for the Professional on the Care and Handling of Mirrors." 

B. Provide a minimum airspace of 1/8 inch between back of mirrors and mounting surface for 
air circulation between back of mirrors and face of mounting surface. 

C. Install mirrors with 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. Aluminum J-Channels: Provide setting blocks 1/8 inch thick by 4 inches long at 
quarter points. To prevent trapping water, provide, between setting blocks, two 
slotted weeps not less than 1/4 inch wide by 3/8 inch long at bottom channel. 

2. Aluminum J-Channels and Cleat: Fasten J-channel directly to wall and attach top trim 
to continuous cleat fastened directly to wall. 

3.4 CLEANING AND PROTECTION 

A. Protect mirrors from breakage and contaminating substances resulting from construction 
operations. 
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B. Do not permit edges of mirrors to be exposed to standing water. 

C. Maintain environmental conditions that prevent mirrors from being exposed to moisture from 
condensation or other sources for continuous periods of time. 

D. 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 
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SECTION 09 05 61 

 

MOISTURE TESTING FOR FLOORING INSTALLATION 

 

PART 1 - GENERAL 

1.01  SUMMARY 

A. Section Includes: 

1. Moisture, alkali and bond testing of existing and new concrete slabs on grade and 
elevated slabs scheduled to receive adhered flooring. 

B. Related Requirements: 

1. Division 01 - General Requirements. 

2. Section 03 3000:  Cast-in-Place Concrete; concrete slab curing. 

3. Division 09 Finishes:  Flooring Sections. 

1.02  REFERENCES 

A. ASTM International (ASTM): 

1. ASTM D7234 – Standard Test Method for Pull-Off Adhesion Strength of Coatings on 
Concrete Using Portable Pull-Off Adhesion Testers. 

2. ASTM F710 – Practice for Preparing Concrete Floors to Receive Resilient Flooring. 

3. ASTM F1869 – Standard Test Method for Measuring Moisture Vapor Emission Rate 
of Concrete Subfloor Using Anhydrous Calcium Chloride. 

4. ASTM F2170 – Standard Test Method for Determining Relative Humidity in Concrete 
Floor Slabs Using in situ Probes. 

1.03  TESTING REQUIREMENTS 

A. Perform the following tests: 

1. At new and existing concrete slabs on grade and below grade: 

a. Moisture Vapor Emission Rate testing per ASTM F1869. 

b. Relative Humidity testing per ASTM F2170. 

c. pH testing per ASTM F710. 

d. Bond testing per D7234 or manufacturer recommendations. 

2. At new and existing lightweight concrete elevated slabs: 
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a. Relative Humidity testing per ASTM F2170. 

b. pH testing per ASTM F710. 

c. Bond testing per D7234 or manufacturer recommendations. 

3. At new normal weight concrete elevated slabs: 

a. Moisture Vapor Emission testing per ASTM F1869. 

b. Relative Humidity testing per ASTM F2170. 

c. pH testing per ASTM F710. 

d. Bond testing per D7234 or manufacturer recommendations. 

1.04  SUBMITTALS 

A. Floor Covering and Adhesive Manufacturers' Product Literature: For each specific 
combination of substrate, floor covering, and adhesive to be used; indicating: 

1. Moisture, humidity and pH limits. 

2. Manufacturer's bond/compatibility test procedure. 

B. Test Report: Submit on chart form with small scale floor plans showing the location of each 
test performed. 

1. Submit report for relative humidity test in accordance to ASTM F2170.  Include pH, 
moisture vapor emission, and adhesion test results. 

2. Indicate areas where the test results exceed the floor covering manufacturer's limits 
and indicate proposed remediation procedures. 

1.05  QUALITY ASSURANCE 

A. Tests indicated in this Section shall be performed by CONTRACTOR or a qualified 
independent testing agency retained and paid by CONTRACTOR.  OWNER may perform 
testing at its own expense to compare to CONTRACTOR’s test results. 

B. Testing kits: 

1. Moisture-Vapor Emission: Prepackaged anhydrous calcium chloride test kits conforming 
to requirements of ASTM F-1869. 

2. Alkalinity: Calibrated digital pH meter in accordance with ASTM F-710. 

3. Relative Humidity: Relative humidity concrete moisture testing equipment conforming to 
ASTM F-2170. 

1.06  ENVIRONMENTAL CONDITIONS 
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A. Project areas to be tested shall be at the same temperature and humidity expected during normal 
use.  These temperature and humidity levels shall be maintained for 48 hours prior to, and during 
the testing.  If this is not possible, temperature and relative humidity ranges shall be within ranges 
indicated in the applicable ASTM test method. 

PART 2 – PRODUCTS – NOT USED 

PART 3 - EXECUTION 

3.01  PREPARATION 

A. Testing shall take place after allowing concrete to dry for a minimum of 90 days. 

B. Prior to test placement, CONTRACTOR shall clean concrete slabs and have them free of foreign 
substances, such as residual adhesives, curing or hardening compounds, adhesive removers, 
sealers, paints and other foreign materials that might prevent adhesive bond.  These materials 
shall be removed not less than 24 hours prior to the placement of the test kits. Testing when 
floor coverings have never been installed may waive the 24 hour wait period. 

C. The test site temperature and humidity shall be in conformance to Article “Environmental 
Conditions”. 

D. Minimum number of tests: For Moisture Vapor Emission Rate, Relative Humidity and pH 
testing, provide three for the first 1,000 square feet of floor area, and at least one for each 
additional 1,000 square feet or fraction thereof. 

3.02  MOISTURE VAPOR EMISSION TESTING (MVEP) 

A. MVEP testing shall be performed in accordance to ASTM F1869. 

B. Unless more stringent requirements are recommended by flooring manufacturer, the 
maximum allowable moisture release at time of flooring installation shall be three pounds per 
24 hours per 1,000 square feet. 

C. Weigh test dish on site prior to start of test. Scale must report weight to 0.1 grams. Record weight 
and start time.   Expose Calcium Chloride and set dish on concrete surface.  Install test 
containment dome and allow test to proceed for 60 – 72 hours.   

D. Retrieve the test dish by carefully cutting through containment dome. Close and reseal test dish.  
Weigh test dish on site recording weight and stop time.  Calculate and report results as "pounds 
of emission per 1,000 sq. ft. per 24 hours". 

E. In the event the MVEP value exceeds the value specified in this Article and the flooring 
manufacturer recommended limits, CONTRACTOR shall propose remediation to OWNER.  In 
new concrete slab construction, remediation shall be at no cost to OWNER. 

3.03  RELATIVE HUMIDITY TESTING 

A. Relative humidity testing shall be performed in conformance to ASTM F2170. 
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B. Choose test areas where high moisture levels are suspected.  Holes in new concrete slabs may 
be cast or drilled.  Depth of holes shall be 40% of slab thickness for slabs drying only from the 
top, and 20% when drying from top and bottom, as indicated on ASTM F2170.  Determine the 
concrete thickness of each type of slab to be tested and calculate depth of holes. 

1. Hole shall be drilled dry; do not use water for cooling or lubrication.  Drill holes in the 
concrete and insert test liners. Hole shall not be more than 0.04 inches, or one millimeter, 
larger than the test liner. 

2. Before placing concrete, secure liner tube to formwork or steel reinforcing to avoid 
displacement during concrete placement, consolidation and finishing.  Secure a solid rod 
into the liner and protruding slightly above the top of the liner to exclude fresh concrete 
from entering the liner. 

C. Clean the area around the hole with a vacuum cleaner and vacuum the dust out of the hole. 
Immediately, set the sleeve by tapping the sleeve into the hole with a hammer or mallet. 

D. Remove the sleeve plug and place probe into the sleeve assuring that it reaches the bottom of 
the test hole.  Connect the probe lead wire to the meter, and turn meter on.  Allow time for the 
probe to sit in the test sleeve to achieve moisture equilibrium before taking relative humidity 
readings.  Probe shall be at the same temperature as the concrete before the reading.  Check for 
drift and follow meter manufacturer recommendations. 

E. Record the relative humidity to the nearest percent and temperature to the nearest degree.  
Record location of hole within the structure and depth of probe.  Use the relative humidity probe 
to measure the ambient air temperature and relative humidity above the slab in the vicinity of the 
test location.  Remove the liner and fill the hole with a cementitious patching compound. 

F. In the event the relative humidity exceeds 75% and the flooring manufacturer recommended 
limits, CONTRACTOR shall propose remediation to OWNER.  In new concrete slab construction, 
remediation shall be at no cost to OWNER. 

3.04  PH LEVEL TESTING 

A. Perform testing in accordance to ASTM F710, and at the same time as the vapor emission and 
relative humidity tests. 

B. Place several drops of water onto the concrete surface to form a puddle approximately 1” in 
diameter.  Allow the water to set for 60 +/- 5 seconds. Dip the pH paper into the water and 
remove immediately, compare color to chart provided by paper supplier to determine pH reading. 
 Record and report results. 

C. When using pH Pencil and pH Meters, follow the instrument manufacturer’s instructions. 

D. The surface of the concrete should have a pH of 9 or less.  In the event the pH exceeds this value 
and the flooring manufacturer recommended pH limits, CONTRACTOR shall propose 
remediation to OWNER.  In new concrete slab construction, remediation shall be at no cost to 
OWNER. 

3.05  BOND TEST 

A. Perform bond testing in accordance to ASTM D4541 or per manufacturer’s recommendations. 
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B. Select appropriate locations for the bond tests such as near walls or in light traffic areas.  Spaced 

test samples approximately 50 feet apart throughout the designated installation area.  Number of 

tests will be as determined by the recommended spacing of 50 feet. 

C. Use the flooring material and recommended adhesives.  Install 3' x 3' panels using the exact 

techniques that will be used for the flooring installation. It is recommended that tests be spaced 

approximately 50 feet apart throughout the designated installation area. Tape edges of panels to 

prevent edge drying of adhesive.  Protect test panel from traffic. 

D. After 72 hours of placing the flooring, remove tape and observe whether it is bonded tightly to the 

floor, by trying to lift the edges with a scraper or other means, or pull flooring from the subfloor by 

hand.  Determine if bonding is suitable for flooring installation. 

E. At locations where membrane, primer, leveler or patch are applied, perform applicable bond 

testing recommended by flooring manufacturer to assure adequate bondage of flooring to 

substrate. 

F. Success or failure shall be determined by visual interpretation and the amount of physical effort 

required to remove the floor covering. If the flooring material can be removed it will indicate failure 

of the bond test. If the flooring requires a great deal of effort to pull it up, the bond test can be 

considered successful, providing no sign of moisture is found.  In the event that bond failure 

occurs in new concrete slab construction, remediation shall be at no cost to OWNER. 

3.05  CLEAN UP 

A. Remove rubbish, debris and waste materials and legally dispose of off the Project site. 

3.06  PROTECTION 

A. Protect the Work of this section until installation of finish flooring. 

 
 

END OF SECTION 
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SECTION 09 22 16 

NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Non-load-bearing steel framing systems for interior partitions, interior ceilings, and 
interior soffits. 

2. Suspension and furring systems for interior ceilings and soffits. 
3. Suspension and furring systems for exterior soffits. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections: 

1. Section 05 40 00 "Cold-Formed Metal Framing" for exterior and interior load-bearing 
and exterior non-load-bearing wall studs; and ceiling joists.   

2. Section 09 51 13 “Acoustical Panel Ceilings” for suspension systems for acoustical 
ceilings. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

 
  ASTM International 
  American Iron and Steel Institute (AISI) 
  ASCE 7-10 

CBC Section 2506.2.1 - Other Materials.   
Steel Stud Manufacturers Association (SSMA) 

  Steel Framing Industry Association (SFIA)   
  Technical Services Information Bureau (TSIB) 
  Western Wall and Ceiling Contractors Association (WWCCA)  

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Submit framing manufacturer's literature, showing 
tabulation of structural properties, load capacities, dimensions, metal gages and type of 
coating for all framing and furring members.   

B. Submittal procedures and quantities are specified in Section 01 33 00. 
 
 

1.4 INFORMATIONAL SUBMITTALS 
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A. Product Certificates: For each type of code-compliance certification for studs and tracks. 
 

B. Evaluation Reports: For deflection/drift tracks, firestop tracks, post-installed anchors, and 
power-actuated fasteners, from ICC-ES or other qualified testing agency acceptable to 
authorities having jurisdiction. 
 
 

1.5 REGULATORY REQUIREMENTS 
 

A. Support framing for walls and ceilings shall conform to the 2016 California Building Code 
(CBC) Title 24 Part 2, Chapter 25 - Gypsum Board and Plaster.  Support framing for fire 
resistive walls, partitions and ceilings shall also conform to CBC Title 24 Part 2 Chapter 7 - 
Fire-Resistance-Rated Construction, and which are listed in the current UL "Fire Resistance 
Directory". 

B. Furnish and install wall framing and powder driven fasteners in accordance with the framing 
and fastener manufacturer's current ICC Evaluation Reports. 

1.6 QUALITY ASSURANCE 

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified according to the product-certification program of the Steel Stud 
Manufacturers Association, Certified Steel Stud Association, or the Steel Framing Industry 
Association. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to the project site and store them in adequately ventilated dry locations.  If 
it is necessary to store materials outside, stack them off the ground on a platform and fully 
protect them from the weather. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate 
non-load-bearing steel framing, provide materials and construction identical to those tested 
in assembly indicated, according to ASTM E 119 by an independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated on Drawings, according to ASTM E 90 and 
classified according to ASTM E 413 by an independent testing agency. 

2.2 MANUFACTURERS 

A. Acceptable manufacturers or equal: 

  Angeles Metal Systems 
  Allied American Studco, Inc. 
  CEMCO (California Expanded Metal Products Co.) 
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  ClarkDietrich Building Systems   

SCAFCO Steel Stud Company. 
Steel Construction Systems. 
Steel Network, Inc. (The) 
Unimast, Inc. 

  Western Metal Lath Co. 

B. Acceptable Products:  Products shall be fabricated in accordance with the SFIA (ICC-ES 
ESR 2457), and SSMA (ICC ESR-3064P). 

2.3 MATERIALS 

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 25 percent. 

B. Hot-dip Zinc Coated Steel:  ASTM A653, designation G60. 

C. Carbon Steel:  ASTM A568.  Provide framing components with electro-galvanized finish, 
conforming to ASTM A633, Type RS or shop-applied red-oxide, zinc chromate or other 
similar primer. 

D. Powder Driven Fasteners:  Types and sizes indicated on the structural drawings.  
Acceptable manufacturers or equal: 

  Hilti Corp.; ICC Report ESR-2269 
  ITW/Ramset/Red Head; ICC Report ESR 1147 

E. Screws:  No. 8 by 3/8 inch cadmium or zinc coated TEKS screws with pan heads. 

F. Concrete inserts, expansion anchors, powder driven fasteners, flange clips, and bolts for 
attachment of hanger wires to overhead construction shall have a rated capacity equal to 
that of the hanger wire. 

G. Wire for Hangers and Ties:  ASTM A641, Class 1 zinc coating, soft temper. 

2.4 FRAMING SYSTEMS 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 25 percent. 

B. Framing Members, General: Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C 645 requirements for metal unless 
otherwise indicated. 

2. Protective Coating: ASTM A 653/A 653M, G60, hot-dip galvanized unless otherwise 
indicated. 

C. Steel Studs and Tracks:  Fabricate framing members in accordance with ASTM C645 from 
hot dip zinc coated steel.  

 
1. Minimum Base-Metal Thickness: As indicated on Drawings. 
2. Depth: As indicated on Drawings.  
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D. Slip-Type Head Joints:  Where indicated, provide the following: 

1. Slotted Top Tracks:  Steel sheet top runner manufactured to prevent cracking of 
finishes applied to interior partition framing resulting from vertical deflection of 
structure above and lateral building drift between floors; in thickness not less than 
indicated for studs and in width to accommodate depth of studs. 
1. 16 ga. thick, to ASTM A653/A653M, Grade 50 with a minimum yield point of 

50,000 psi.  
2. Length: 10'-0". 
3. 2-1/2 inch down-standing legs with 1/4 inch wide by 1-1/2 inch high slots 

spaced at 1 inch on center. 

2. Products: Subject to compliance with requirements, provide one of the following: 
a. CEMCO; California Expanded Metal Products Co.; EST Exterior Slotted Track. 
b. ClarkDietrich Building Systems; MaxTrack2D™ Slotted Deflection and drift 

Track.  
c. Steel Network, Inc. (The): DriftTrack® DTSL. 

E. Firestop Tracks: Top runner manufactured to allow partition heads to expand and contract 
with movement of structure while maintaining continuity of fire-resistance-rated assembly 
indicated; in thickness not less than indicated for studs and in width to accommodate depth 
of studs. 

1. Products: Subject to compliance with requirements, provide one of the following:  
a. CEMCO; California Expanded Metal Products Co.; FAS Track. 
b. ClarkDietrich Building Systems; BlazeFrame DSLO, MaxTrak, or SLP-TRK 

Slotted Deflection Track. 
c. Sliptrack Systems; SLP-TRK Slotted Deflection Track. 
d. Steel Network, Inc. (The): VertiTrack VT. 

F. Flat Strap and Backing Plates:  Galvanized steel, not lighter than 0.0635-inch (16-gage), of 
proper size to accommodate fastenings. 

G. Cold-Rolled Channel Bridging: Steel, 0.0538-inch minimum base-metal thickness, with 
minimum 1/2-inch-wide flanges. 

 
1. Depth: 1-1/2 inches 
2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized steel. 

H. Hat-Shaped, Rigid Furring Channels: ASTM C645. 
 

1. Minimum Base-Steel Thickness: 0.0296 inch. 
2. Depth: 7/8 inch. 

2.5 SUSPENSION SYSTEMS 

A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, 
or double strand of 0.048-inch-diameter wire. 

B. Hanger Attachments to Concrete: 

1. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC01, AC193, AC58, or AC308 as 
appropriate for the substrate. 
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a. Uses: Securing hangers to structure. 
b. Type: Torque-controlled, expansion anchor, torque-controlled, adhesive 

anchor, or adhesive anchor. 
c. Material for Interior Locations: Carbon-steel components zinc-plated to comply 

with ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated. 
d. Material for Exterior or Interior Locations and Where Stainless Steel Is 

Indicated: Alloy Group 1 or Group 2 stainless-steel bolts, ASTM F 593, and 
nuts, ASTM F 594. 

2. Power-Actuated Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC70. 

C. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in 
diameter. 

D. Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-steel 
thickness of 0.0538 inch and minimum 1/2-inch-wide flanges. 

1. Depth: 1-1/2 inches. 

E. Furring Channels (Furring Members): 

1. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch deep. 

a. Minimum Base-Steel Thickness: 0.0296 inch.   

F. Provide galvanized channels for exterior locations. 

2.6 CEILING JOIST FRAMING 

A. Steel Ceiling Joists: Manufacturer's standard C-shaped steel sections, of web depths 
indicated, punched with standard holes, with stiffened flanges, and as follows: 

 
1. Minimum Base-Metal Thickness: As indicated.  
2. Flange Width: 1-5/8 inches.  
3. Section Properties: As indicated.  

2.7 SOFFIT FRAMING 

A. Exterior Soffit Frame:  Manufacturer's standard C-shaped steel sections, of web depths 
indicated, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  As indicated. 
2. Flange Width:  1-5/8 inches, unless otherwise indicated. 
3. Section Properties: As indicated. 

2.8 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Steel Framing:  Of type, material, size, corrosion resistance, holding 
power, and other properties required to fasten steel members to substrates. 
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B. Isolation Strip at Exterior Walls:  Provide one of the following: 

1. Asphalt-Saturated Organic Felt:  ASTM D226, Type I (No. 15 asphalt felt), 
nonperforated. 

2. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with installer present, and including welded hollow-metal 
frames, cast-in anchors, and structural framing, for compliance with requirements and other 
conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C754, except comply with framing sizes and spacing 
indicated. 

1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C840 that 
apply to framing installation. 

B. Install framing and accessories plumb, square, and true to line, with connections securely 
fastened. 

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy 
trim, grab bars, toilet accessories, furnishings, or similar construction. 

D. Install bracing at terminations in assemblies. 

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members.  Frame both sides of joints independently. 

3.3 INSTALLING FRAMED ASSEMBLIES  

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at 
exterior walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks at floors and overhead supports.  Extend framing full height to structural 
supports or substrates above suspended ceilings, except where partitions are indicated to 
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terminate at suspended ceilings.  Continue framing around ducts penetrating partitions 
above ceiling. 

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, 
install slotted tracks in strict accordance with manufacturer’s instructions and 
referenced regulation requirements, to produce joints at tops of framing systems that 
prevent axial loading of finished assemblies. 

 
a. Secure studs to slotted top track with #8 wafer-head screws.  Maintain 

minimum deflection gap of 0.5 inch between top of stud and top of slotted 
track.  Limit vertical movement to 1 inch, plus or minus 1/2 inch. 

2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; 
install runner track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 
b. Extend jamb studs through suspended ceilings and attach to underside of 

overhead structure. 

3. Other Framed Openings:  Frame openings other than door openings the same as 
required for door openings unless otherwise indicated.  Install framing below sills of 
openings to match framing required above door heads. 

4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor 
to underside of solid structure. 

a. Firestop Track: Where indicated, install to maintain continuity of fire-
resistance-rated assembly indicated. 

5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly 
indicated.  Set runners in two beads of acoustical sealant or two strips of acoustical 
tape as specified in Section 07 92 00. 

6. Reinforce and stiffen partitions with 3/4-inch (or larger as necessary) steel channels 
placed horizontally not more than 4'-6" apart.  Wire-tie or bolt stiffeners to inside 
surfaces of studs. 

E. Direct Furring: 

1. Screw to wood framing. 

2. Attach to concrete or masonry with stub nails, screws designed for masonry 
attachment, or powder-driven fasteners spaced 24 inches o.c. 

F. Installation Tolerance:  Install each framing member so fastening surfaces vary not more 
than 1/8 inch from the plane formed by faces of adjacent framing. 

3.4 INSTALLING CEILING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Hangers: 48 inches o.c. 
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2. Carrying Channels (Main Runners): 48 inches o.c. 
3. Furring Channels (Furring Members): 16 inches o.c. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard 
suspension system members, install supplemental suspension members and 
hangers in the form of trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling loads 
within performance limits established by referenced installation standards.  

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to 
inserts, eye screws, or other devices and fasteners that are secure and appropriate 
for substrate, and in a manner that will not cause hangers to deteriorate or otherwise 
fail. 

4. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger 
inserts that extend through forms. 

5. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
6. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports. 

E. Seismic Bracing: Sway-brace suspension systems with hangers and compression posts 
used for support, as indicated.  

F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet  
measured lengthwise on each member that will receive finishes and transversely between 
parallel members that will receive finishes. 

3.5 CEILING AND SOFFIT JOIST INSTALLATION 

A. Install perimeter joist track sized to match joists.  Align and securely anchor or fasten track 
to supporting structure at corners, ends, and spacings indicated on Shop Drawings. 

B. Install joists bearing on supporting frame, level, straight, and plumb; adjust to final position, 
brace, and reinforce.  Fasten joists to both flanges of joist track. 

1. Install joists over supporting frame with a minimum end bearing of 1-1/2 inches. 
2. Reinforce ends and bearing points of joists with web stiffeners, end clips, joist 

hangers, steel clip angles, or steel-stud sections as indicated on Shop Drawings. 

C. Space joists not more than 2 inches from abutting walls, and as follows: 
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1. Joist Spacing:  16 inches, unless otherwise indicated. 

D. Frame openings with built-up joist headers consisting of joist and joist track, or another 
combination of connected joists if indicated. 

E. Install joist reinforcement at interior supports with single, short length of joist section located 
directly over interior support, with lapped joists of equal length to joist reinforcement, or as 
indicated. 

1. Install web stiffeners to transfer axial loads of walls above. 

F. Install bridging at intervals indicated.  Fasten bridging at each joist intersection as follows: 

1. Combination Bridging:  Combination of flat, taut, steel sheet straps of width and 
thickness indicated and joist-track solid blocking of width and thickness indicated.  
Fasten flat straps to bottom flange of joists and secure solid blocking to joist webs. 

G. Secure joists to load-bearing interior walls to prevent lateral movement of bottom flange. 

H. Install miscellaneous joist framing and connections, including web stiffeners, closure pieces, 
clip angles, continuous angles, hold-down angles, anchors, and fasteners, to provide a 
complete and stable joist-framing assembly. 

3.6 CLEAN-UP AND PROTECTION 

A. Perform clean-up of the premises as specified in Section 01 77 00. 

END OF SECTION 
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SECTION 09 24 00 

 

CEMENT PLASTERING 

 
 
PART 1 - GENERAL 
 
 
1.01 SUMMARY  

 
A. Section includes Acrylic-modified Portland Cement Plaster (stucco) and accessories 

for the following system:  
1. Exterior Stucco over gypsum sheathing on metal framing: Scratch, brown, 

and finish coat applied over metal lath, over weather resistant barrier, over 
gypsum sheathing on metal framing. 

 
 B. Related Sections: 

1. Section 05 40 00 – Cold-Formed Metal Framing: Metal stud framing for 
cement plaster. 

2. Section 07 25 00 - Weather Barriers.  
3. Section 07 25 13 - Ventilated Rainscreen.  
3. Section 07 62 00 - Sheet Metal Flashing and Trim. 
4. Section 07 92 00 - Joint Sealants. 
5. Section 08 31 16 - Access Panels and Frames:  Access panels in plaster 

work. 
 
 
1.02 REFERENCES 
 

A. ASTM International: 
1. ASTM A641 - Standard Specification for Zinc-Coated (Galvanized) Carbon 

Steel Wire. 
2. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip 
Process. 

3. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus. 
4. ASTM C109 - Standard Test Method for Compressive Strength of Hydraulic 

Cement Mortars (Using 2-in. or [50-mm] Cube Specimens). 
5. ASTM C190 - ASTM C190 Method of Test for Tensile Strength of Hydraulic 

Cement Mortars. 
6. ASTM C348 - Standard Test Method for Flexural Strength of Hydraulic-

Cement Mortars. 
7. ASTM C847 - Standard Specification for Metal Lath. 
8. ASTM C926 - Standard Specification for Application of Portland Cement-

Based Plaster. 
9. ASTM C933 - Standard Specification for Welded Wire Lath. 
10. ASTM C1032 - Standard Specification for Woven Wire Plaster Base. 
11. ASTM C1063 - Standard Specification for Installation of Lathing and Furring 

to Receive Interior and Exterior Portland Cement-Based Plaster. 
12. ASTM C1116 - Standard Specification for Fiber-Reinforced Concrete. 
13. ASTM D968 - Standard Test Methods for Abrasion Resistance of Organic 

Coatings by Falling Abrasive. 
14. ASTM D1970 - Standard Specification for Self-Adhering Polymer Modified 

Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice 
Dam Protection. 
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15. ASTM E72 - Standard Test Methods of Conducting Strength Tests of Panels 
for Building Construction. 

16. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction 
and Materials. 

17. ASTM E514 - Standard Test Method for Water Penetration and Leakage 
Through Masonry. 

18. ASTM G155 - Standard Practice for Operating Xenon Arc Light Apparatus for 
Exposure of Non-Metallic Materials. 

 
B. California Building Code (CBC), 2016 Edition, Title 24, Part 2, Chapter 7 and Chapter 

25.  
 
C. Division of State Architect – Interpretation of Regulations: 
 1. IR 25-4: Self Furring Lath. 
 
D. International Code Council – Evaluation Service Report: 

1. ICC-ES Evaluation Report ESR-2535, BMI 690 Plaster.  
2. ICC-ES Evaluation Report ESR-2017, Structalath No. 17 SFCR II and No. 17 

SFCR Twin Trac, Structa Mega Lath, V-Truss Walls and Ceilings, Lath, and 
Structa-Corners Reinforcements. 

 
E. Manufacturer's specifications and recommendations. 
 
F. Stucco Manufacturer’s Association; www.stuccomfgassoc.com 
 
G. Technical Services Information Bureau; www.tsib.org 
 1. 2014 Plaster and Drywall Assemblies Manual. 
 
H. Underwriters Laboratories, Inc. 

1. UL (FRD) - Fire Resistance Directory. 
 
I. Wall and Ceiling Alliance (WACA); www.wallandceilingalliance.org 
 
J. Western Wall and Ceiling Contractors Association; www.wwcca.org 

 
 
1.03 PRE-INSTALLATION MEETING 
 

A. Pre-Installation Meeting: 
1. Convene meeting at Project Site within one week of scheduled start of 

application with representatives of the following in attendance:  Owner or 
Owner’s designated representative, Architect, Contractor, sub-contractor and 
manufacturer’s representative. 

2. Review substrate conditions, requirements of related work, installation 
instructions, storage and handling procedures and protection measures. 

 
 
1.04 SYSTEM DESCRIPTION 
 

A. Design Requirements: 
1. Extend complete plaster assembly behind surface installed fixtures and trim. 
2. Water resistive barrier and ventilated rainscreen beneath lath at all locations 

(except no ventilated rainscreen at horizontal locations). 
 
B. Products provided under this section shall exhibit the following characteristics when 
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tested as follows: 
1. ASTM C 109: Compressive Strength: 2020 psi. 
2. ASTM C 348: Flexural Strength: 570 psi. 
3. ASTM C 190: Tensile Strength: 180 psi. 
4. ICC Procedure: Freeze/Thaw cycling: No cracking, checking or delamination 
5. ASTM E 72: Transverse Load Strength: Wood Studs – 96 psf; Metal Studs – 

138 psi. 
6. ASTM E 514: Water Vapor Permeability: 7.2 Perms. 
7. ASTM E 119: Fire Resistive Wall Assembly, acceptable as part of One-Hour 

Assembly. 
8. MIL STD 810B: Mildew Fungus Resistance – Passed. 
9. ASTM B 117: Salt Spray Resistance – 300 hrs, no deleterious effects. 
10. ASTM D 968: Abrasion Resistance – 132 gal, no deleterious effects. 
11. ASTM D 1970 - Standard Specification for Self-Adhering Polymer Modified 

Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice 
Dam Protection. 

12. ASTM G155: Accelerated Weathering – 5000 hrs, Passed. 
 
C. Performance Requirements: 

1. Finish surfaces flat, true, and plumb to plus or minus 1/8-inch in 10 feet. 
2. Provide weather tight assembly. 

 
 
1.05 ACTION SUBMITTALS 

 
A. See Section 01 33 00 – Submittal Procedures, for submittals procedures. 
 
B. Product Data:  For each type of product. Provide data on plaster materials, 

accessories, characteristics and limitations of products specified.  Include mix design 
for each coat. 

C. Shop Drawings: Show locations and installation of control and expansion joints, 
including plans, elevations, sections, details of components, and attachments to 
other work. 

 
D. Samples:  Submit two samples, 12 x 12 inch in size illustrating each factory-prepared  

finish coat and for each color and texture specified.  Provide color samples of 
sealants.  Provide physical samples of each type of fastener and anchorage. 

 
E. Sample Warranty: For manufacturer’s special warranties. 

 
 
1.06 QUALITY ASSURANCE 

 
A. Perform Work in accordance with ASTM C 926. 
 
B. Regulatory Requirements:  Plaster construction shall meet the requirements of the 

2016 California Building Code (CBC) Title 24 Part 2, Chapter 25 - Gypsum Board and 
Plaster:   
1. Section 2507 – Lathing and Plastering. 
2. Section 2510 – Lathing and Furring for Cement Plaster (Stucco). 
3. Section 2512 – Exterior Plaster.  

 
C. Conform to 2016 California Building Code (CBC) Title 24 Part 2, Chapter 7 – Fire 

Resistance Requirements for Plaster.   Rated Construction for fire rated assemblies 
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as indicated on drawings. 
 
D. Allowable Tolerances:  Finish all plaster surfaces to true and even plane within 

tolerance of 1/8-inch in 10 feet inch as measured by a straightedge placed at any 
location on surface. 

 
E. Manufacturer Qualifications:  Company specializing in manufacturing the products of 

this section with minimum five (5) years of documented experience. 
 
F. Applicator Qualifications:  Installer shall be listed with Acrylic-Modified Portland 

Cement Plaster Systems Manufacturer as a trained applicator and shall possess a 
current Manufacturer-trained contractor certificate. 

 
G. Field mixed plaster systems not permitted. 

 
 
1.07 MOCK-UP 
 

A. Section 01 45 00 – Quality Control: Requirements for mockups. 
 

B. Before proceeding with installation of cement plaster work, prepare a mock-up.  The 
mock-up shall include flashings, cement plaster accessories, reveals, corner bead, 
casing beads, control joints and complete plaster base coats including proposed 
finishes. 

 
C. Provide mock-up with a minimum area of 100 square feet. 

1. Install mockups for each type of finish indicated. 
2. Locate where directed. 

 
D. Make such modifications as necessary to achieve a satisfactory mock-up, or remove 

and construct additional mock-up.  Unacceptable work shall be removed. 
 
E. Retain accepted mock-up as quality standard for acceptance of completed work.   

Subject to compliance with requirements, approved mockups may become part of the  
completed Work if undisturbed at time of Substantial Completion.   

 
F. Deviations from the final, approved mock-up are not permitted unless approved by 

the Architect.  The Architect reserves the right to reject any or all deviations from the 
approved mock-up. 
 
 

1.08 DELIVERY, STORAGE AND HANDLING 
 

A. In accordance with the manufacturer’s recommendations. 

B. Store materials inside under cover, and keep them dry and protected against damage 
from weather, moisture, direct sunlight, surface contamination, corrosion, 
construction traffic, and other causes. 

 
C. Immediately remove from site all materials which have been delivered in broken, 

damaged, or unlabeled condition. 
 
D. Protect materials from dampness. 
 
E. Store materials indoor, off floor. 
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1.09 FIELD CONDITIONS 

A. Comply with ASTM C 926 requirements. 

B. Exterior Plasterwork: 
1. Application of materials shall not take place during inclement weather unless 

appropriate protection is provided. Protect materials from inclement weather 
until they are dry. 

2. Protect the materials from uneven and excessive evaporation in warm windy 
weather. Always work the shady side of the wall. 

3. Apply and cure plaster to prevent plaster drying out during curing period. Use 
procedures required by climatic conditions, including moist curing, providing 
coverings, and providing barriers to deflect sunlight and wind. 

4. Apply plaster when ambient temperature is greater than 40 deg F. 
5. Protect plaster coats from freezing for not less than 48 hours after set of 

plaster coat has occurred. 
 

C. Factory-Prepared Finishes: Comply with manufacturer's written recommendations for 
environmental conditions for applying finishes. 

 
 
1.10 WARRANTY 
 

A. Section 01 78 36 – Warranties:  Requirements for warranties. 
 

B. Furnish manufacturer’s 15-year Single Source Warranty encompassing the work of 
this Section.  Assist the Owner to properly execute the warranty request forms. 

 
 
PART 2 - PRODUCTS 
 
 
2.01 MANUFACTURER 

 
A. Manufacturers: 

1. BMI Products; www.bmi-products.com, 990 Ames Avenue, Milpitas, CA 
95035-6303, (408) 293-4008); Local Representative: Joao Esteves, BMI 
SIKA Corporation; Mobile: +1 949 613 4641; esteves.joao@us.sika.com 

2. Substitutions:  Section 01 25 13 – Product Options and Substitutions.   
 

B. Product Description and Basis of Design: BMI 690 Plaster, ICC-ES Evaluation Report 
ESR-2535; a premixed scratch and brown coat, a complete ASTM C926 mix, just add 
water.   
 

 
2.02 PREMIXED and ENGINEERED PLASTER MATERIALS 

 
A. Plaster Base Coat: "BMI 690 Plaster": A premium pre-blended cement-lime-sand 

mixture, with fiber that has been specially formulated for the scratch and brown coat.  
This pre-blended product assures consistent quality throughout the project.  Available 
in: Sacks, superbags, or environmentally-friendly silo/mixer. 

 
B. Water:  Clean, fresh, potable and free of mineral or organic matter which can affect 

plaster. 
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C. Leveling Coat/Lamina: Apply in thin layer over Portland Cement Plaster Base Coat to 
embed reinforcing mesh and provide uniform substrate for finish application. 
1. BMI 777 high performance, fiber-reinforced, polymer-modified basecoat 1/8” 

nominal. 
 
D. Reinforcing Mesh: ASTM C-1116, BMI Standard Reinforcing Mesh:  Specially woven, 

alkali-resistant glass fiber reinforcing mesh, 4.5 oz/ sq. yd. with integral compatibility 
treatment for related materials. 

 
E. Primer: 100% BMI acrylic color primer:  Water-based, pigmented acrylic primer 

applied over the cured plaster base coat, minimum 7 days, to improve adhesion and 
provide more uniform finish appearance. 

 
F. Finish: 100% acrylic finishes/coatings with integral color and texture.  Multiple color(s) 

as selected by Architect as indicated on exterior elevations: 
1. Acceptable manufacturer:  BMI Products Inc. 
2. Other equivalent manufacturers accepted under substitution request per 

Section 01 25 13 – Product Options and Substitutions.   
3. Texture: As selected by Architect from manufacturer’s standard textures. 

 
G. Warranties available with BMI 690 Plaster basecoats: 

1.  BMI 100% acrylic finish of 7-10 years.   
2.   Single Source Warranty from BMI Products to the Owner for 15 years 

(basecoats, lamina, primer, acrylic finish). 
3.   Other manufacturers of equal quality and single source warranty acceptable 

under substitution request.   
 
 
2.03 METAL LATH 

 
A. Weather-Resistive Barrier:  Water resistive barrier as specified in Section 07 25 00.  

 
B. Ventilated Rainscreen: As specified in Section 07 25 13. 
 
C. Flexible Flashing: Waterproofing Barrier beneath exposed horizontal exterior Portland 

cement covered surfaces.  ASTM D 1970 and the following:   
1. Self-adhering, butyl-rubber based water-resistive flashing membrane as 

specified in Section 07 25 00.  
 
D. Lath: 

1. Sheathed stud walls:  Structa Welded Wire Lath – ASTM C 933.   
a.  Structa Wire Corp; www.structawire.com; Structa Mega Lath: 

1)  Weight 1.95 lb/yd2. 
2)  Finish – Class 1 Galvanized Coating complying with ASTM 

A641. 

3)  Alternate lath to 3.4 lb/yd2 diamond mesh metal lath 
specified in ASTM C847. 

4)  As per ICC ESR-2017. 
 

E. Anchorage: Nails, staples, or other metal supports conforming to requirements of 
referenced standards, of type and size to suit application and conforming to 
requirements of CBC Table 2507.2 for conditions indicated, galvanized, to rigidly 
secure lath and associated metal accessories in place. 
1. Screws: Wafer head “lathers” Type S with length that penetrates into wood 

framing 5/8 inch.  Comply with ASTM C1002 and/or ASTM C954. 
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2. Nails: Galvanized 11 gage with a 3/8-inch diameter head and a length to 
penetrate wood framing (exclusive of sheathing) minimum 3/4-inch.  Comply 
with FS FF-N-105. 

3. Staples: Galvanized 16 gauge with a minimum 3/4-inch crown and legs that 
penetrate wood framing (exclusive of sheathing) minimum 3/4-inch. Comply 
with FS FF-N-105. 

 
 
2.04 ACCESSORIES 

 
A. General:  Comply with ASTM C1063 and coordinate depth of trim and accessories 

with thicknesses and number of plaster coats required.  Galvanized steel, unless 
otherwise specified. 

 
B. 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. Structa Wire Corp. 
2. CEMCO. 
3. ClarkDietrich Building Systems. 
4. Phillips Manufacturing Co. 

 
C. Reinforcement: 

1. Interior Corners: No. 30. 
2. Exterior Corners:  Structa Wire Corp; www.structawire.com; Structa Welded 

Wire Lath – ASTM C933: 
a.  V Truss Corners – Exterior Corner Reinforcements: 

1)  Available in Straight, Bullnose, Arch & One Coat profiles. 
2)  Finish – Class 1 Galvanized Coating complying with ASTM 

A641. 
3)  As per ICC ESR-2017. 

 
D. Screeds and Molds: Per TSIB Plaster Systems Manual, size and profile as indicated 

on the Drawings and as necessary to suit application. 
1. 22 gauge galvanized steel.  Hem exposed edges.  Furnish in longest 

possible lengths. 
2. Furnish drip screeds with weep holes every 2-inches.  
3. #7 Foundation Weep Screed: Fabricated from hot-dip galvanized-steel sheet, 

ASTM A 653/A 653M, G60 (Z180) zinc coating. 
4. J-Series Casing Bead: Cemco Water Management Products, J-Series 

Casing Bead. 
a. Manufactured non-perforated to enable the casing bead to have solid 

flashing capabilities. 
b. Fabricated from minimum 0.018-inch thick hot-dipped galvanized 

steel complying with ASTM A653 having a minimum G90 coating 
complying with ASTM A925. 

5. #3 Flashing Screed: Cemco Water Management Products, #3 Flashing 
Screed. 
a. #3 Flashing Screed consists of a combined single piece 45 degree 

weep screed, for drainage, and a Z flashing for window head 
protection.  Available with or without weep holes. 

 b. Fabricated from minimum 0.018-inch thick hot-dipped galvanized 
steel complying with ASTM A653 having a minimum G90 coating 
complying with ASTM A925. 

6. #6 Drip Head: Cemco Water Management Products, #6 Drip Head. 
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a. For application above windows, doors, and louvers on exterior 
plaster walls.  The 45 degree slope allows water to weep out of the 
assembly, and the 90 degree return provides a 3/4-inch solid meta 
leg for sealant application from stucco assembly to dissimilar metals. 

 b. Fabricated from minimum 0.018-inch thick hot-dipped galvanized 
steel complying with ASTM A653 having a minimum G90 coating 
complying with ASTM A925. 

7. #12 Soffit Drip Edge: Cemco Water Management Products, #12 Soffit Drip 
Edge. 
a. Manufactured for soffit and recessed window head application. 
b. The 45 degree slope allows water to weep out of the assembly.  The 

drip edge provides a place for water to drip from rather than travel 
back along the edge. 

c. Fabricated from minimum 0.018-inch thick hot-dipped galvanized 
steel complying with ASTM A653 having a minimum G90 coating 
complying with ASTM A925. 

8. #17 Base Flashing: Cemco Water Management Products, #17 Base 
Flashing.  
a. Manufactured for application at base of stucco assembly to dissimilar 

materials. 
b. The 45 degree slope combined with weep holes allows water to 

weep out of the assembly and the counter flashing leg provides 
protection to dissimilar materials. 

c. Fabricated from minimum 0.018-inch thick premium hot-dipped 
galvanized steel complying with ASTM A653 having a minimum G90 
coating complying with ASTM A925. 

 
E. Expansion and Control Joints:   

1. Vertical Joints: 
a. Control Joints: Keene #C-J Series.  Size and location as noted on 

Drawings. 
b. Expansion Joints: No. 40; Size and location as noted on Drawings. 

2. Horizontal Control Joints: Cemco Water Management Products, No. 15 Solid 
Leg Control Joint; Size and location as noted on Drawings. 
a. 5-1/2” x 3/4” horizontal control joint has a 3” long upper solid flange 

that allows for water to weep out of the stucco cavity and a 1.5” long 
lower expanded metal flange that allows proper keying of plaster.  

b. Fabricated from minimum 0.018-inch thick hot-dipped galvanized 
steel complying with ASTM A653 having a minimum G90 coating 
complying with ASTM A924. 

3. M-Slide Expansion Joint: Cemco Water Management Products, M-Slide 
Expansion Joint.  
a. Self-aligning two-piece design allows for 1-inch vertical movement 

while maintaining a watertight assembly for plaster walls.   
b. Fabricated from minimum 0.018-inch thick hot-dipped galvanized 

steel complying with ASTM A653 having a minimum G90 coating 
complying with ASTM A925. 

 
B. Stucco Reglet and Counterflashing Assembly: As specified in Section 07 62 00. 

 
 

2.06 SEALANT 
 

A. "Spectrum 3" or "Spectrum 4" low-modulus silicon sealant, as manufactured by 
Tremco, Inc., type as recommended by wall finish manufacturer for conditions 
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indicated, and as required to maintain single-source warranty continuity. 
1. Color: As selected by Architect from manufacturer’s standards. 

 
 
2.07 PLASTER MIXES 

 
A. Plaster Base Coat: “BMI 690 Base”:  A premium pre-blended cement-lime-sand 

mixture, with fiber that has been specially formulated for the scratch and brown coat. 
This pre-blended product assures consistent quality throughout the project.  The pre-
blended product can be mixed in a continuous mixer as well as a mechanical plaster 
mixer, or environmentally-friendly silo.  

 
B. Mix for three minutes, but never more than five minutes.  DO NOT OVERMIX. 
 
C. Alternative method of application is the double-back method and is acceptable. 
 
D. Protect mixtures from freezing, frost, contamination, and excessive evaporation. 
 
E. Do not re-temper mixes after initial set has occurred. 
 
F. For Type I, II, III, IV, and V-A construction, (non-combustible walls), BMI 690 Plaster 

has been independently tested and complies with ASTM E136 non-combustible 
construction.  BMI 690 Plaster will not aid combustion or add appreciable heat to an 
ambient fire, and thereby complies with requirements for non-combustible 
construction.  The matter of application in a conventional scratch and brown coat, 
double-back, or single pass method on the walls; is a moot issue.   

G. Factory-Prepared Finish-Coat Mixes: “BMI Acrylic Finish”, texture as selected by 
Architect, pre-blended using ingredients meeting ASTM requirements.  For acrylic-
based finish coatings, comply with manufacturer's written instructions. 

 
 
PART 3 - EXECUTION 
 
 
3.01 EXAMINATION 

 
A. Examine areas and substrates, with Installer present, and including welded hollow-

metal frames, cast-in anchors, and structural framing, for compliance with 
requirements and other conditions affecting performance of the Work. 

 
B. Mechanical and Electrical: Verify services within walls have been tested and 

accepted. 
 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
3.02 PREPARATION 

 
A. Protect adjacent work from soiling, spattering, moisture deterioration, and other 

harmful effects caused by plastering. 
 
B. Prepare smooth, solid substrates for plaster according to ASTM C 926. 
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3.03  INSTALLATION, GENERAL 
 
A. General: Install in accordance with all Reference Standards. 
 
B. Fire-Resistance-Rated Assemblies:  Install components according to requirements 

for design designations from listing organization and publication indicated on 
Drawings. 

 
C. Acoustical Sealant:  Where required, seal joints between edges of plasterwork and 

abutting construction with acoustical sealant. 
 
D. Extend complete plaster assembly behind surface installed fixtures and trim. 

 
 
3.04 INSTALLING WATER RESISTIVE BARRIER AND FLASHINGS.  

 
A. Install in accordance with referenced standards. Fasten securely in place. 
 
B. Water Resistive Barrier and Flashings: 

1. Cover surfaces of wall framing under exterior plaster with water resistive 
barrier, without holes, tears, or gaps.  Apply water resistive barrier as a 
separate layer.  Secure end laps at supports.  

2. Install water resistive barrier continuously behind applied accessories. 
3. Lap horizontal edges 4-inches minimum, shingle fashion to weather. 
4. Lap vertical edges 6-inches minimum and seal with tape. 
5. Double bottom layer at corners, extending 6-inches around corner from each 

side. 
6. Lap sheet metal flashings.  Lap felt flashing strips at door frames and 

windows; lap over head and jamb strips and under sill strip. 
7. Extend no part of metal lath under water resistive barrier or flashing.  

Weather all laps to exterior. 
 
C. Ventilated Rainscreen:  Install per Section 07 25 13. 
 
D. Flexible Flashing:  Install in locations indicated and underlying horizontal and sloped 

areas of plaster, in inset wall opening sills and similar locations;  in accordance with 
the manufacturer's recommendations and as follows; 
1. Substrate Preparation: 

a. Smooth, clean, dry and free of voids, spalled areas, loose substrate, 
loose nails, sharp protrusions or other matter that will hinder the 
adhesion or regularity of installation. 

b. Clean loose dust or dirt by wiping with a clean dry cloth or brush.  
Prime the substrate with compatible primer in conditions 
recommended by flashing manufacturer. 

2. Flashing Application: 
a. Coordinate installation with other water resistive barrier and metal 

flashings, interleave as required to weather all laps to drain, directing 
water to exterior. 

b. Peel release paper from roll to expose rubberized asphalt and 
position flashing to center over joint location before application. 
Ensure flashing is centered over joint opening. Avoid fishmouths. 

c. Press flashing firmly into place, ensure continuous and intimate 
contact with the substrate. Cut out wrinkles or other affected areas 
and replace. 

d. Flashing shall be continuously supported by the substrate without 
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spanning or bridging joints, gaps or voids in excess of 1/4 inch. 
Minimum End Laps 2 inch. 

3. Install metal lath over flexible flashing. 
 
 
3.05 INSTALLING ACCESSORIES 

 
A. General: Install according to ASTM C1063 and at locations indicated on Drawings. 
 
B. Set straight, plumb and level, and shim as required to proper grounds.  Coordinate, 

trim or cope screeds and accessories to lap, or be lapped with flashings and work 
provided by other sections.  Ensure all laps of accessories and flashings weather to 
exterior.   

 
C. Neatly miter or cope, corners and intersections of accessories to fit exposed edges.  

Make tight hairline joints. 
 
D. Lap and caulk drip screeds and other exterior accessories at joints and intersections. 
 
E. Continuously reinforce angles and fasten only at perimeter edges. 
 
F. Place casing beads at terminations of plaster finish.  Butt and align ends.  Secure 

rigidly in place. 
 
G. Control Joints:  Install control joints at locations indicated on Drawings. 

1. As required to delineate plasterwork into areas (panels) of the following 
maximum sizes: 
a. Vertical Surfaces:  144 sq. ft. 
b. Horizontal and other Nonvertical Surfaces:  100 sq. ft. 

2. At distances between control joints of not greater than 18 feet on center.  
3. As required to delineate plasterwork into areas (panels) with length-to-width 

ratios of not greater than 2-1/2:1. 
4. Where control joints occur in surface of construction directly behind plaster. 
5. Where plasterwork areas change dimensions, to delineate rectangular-

shaped areas (panels) and to relieve the stress that occurs at the corner 
formed by the dimension change. 

6. Wire tie control joints to the lath, and do not screw down with the same 
fasteners used for the lath. 

 
H. Extend screeds and accessories into niches and recesses, around interior and 

exterior wall corners, and around all sides of columns and similar building elements.  
Continue control joint patterns and molding alignments on walls of arcades, passages 
and all similar locations to match or extend those shown on exterior elevations, 
whether or not individual conditions are specifically shown, noted or elevated.  

 
I. Lap and caulk cement plaster screeds and other accessories at all joints, comers and 

intersections to make weathertight. 
 
 
3.06 INSTALLING METAL LATH 

 
A.   Installation of Structa Mega Lath: 

1. Install as per ESR 2017.  
2. Fastener type and spacing as per ASTM C 1063 except that fasteners may 

attach to the lath to framing supports either at the furring crimps on the 
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vertical cross wire, at the intersection of the longitudinal wire and cross wire, 
or any point along longitudinal wire.  

3. Mega Lath is designed for nail or screw or staple fastening points to coincide 
with the longitudinal Twin Trac wires.  

4. Lath shall not be continuous through control joints, but shall be stopped and 
tied at each side as required by ASTM C1063. 

5. For alternative installations for 1.4 lb/yd2 woven wire or to 3.4 lb/yd2 diamond 
mesh metal lath the maximum spacing must be in accordance with Table 3 of 
ASTM C 1063.  

6. Mega Lath is approved for 24” on center and is to be lapped one mesh.  
7. Refer to current manufacturer’s instructions posted @ 

http://www.structawire.com 
 
B. Reinforce internal and external corners with lath: 

1. Continuously reinforce internal angles with corner mesh, return metal lath 3-
inches from corner to form the angle reinforcement; Fasten only at perimeter 
edges.  

 
C. Apply strip reinforcement diagonally at corners of lathed openings.  Secure rigidly in 

place. 
 
D. Place 4-inch wide strips of metal lath centered over junctions of dissimilar backing 

materials. Secure rigidly in place. 
 

 
3.07 PLASTER APPLICATION 

 
A. General:  Comply with ASTM C 926.  Apply BMI 690 premixed plaster in accordance 

with manufacturer's written instructions. 
1. Do not deviate more than plus or minus 1/4 inch in 10 feet from a true plane 

in finished plaster surfaces when measured by a 10-foot straightedge placed 
on surface. 

2. Finish plaster flush with metal frames and other built-in metal items or 
accessories that act as a plaster ground unless otherwise indicated. Where 
casing bead does not terminate plaster at metal frame, cut base coat free 
from metal frame before plaster sets and groove finish coat at junctures with 
metal. 

3. Provide plaster surfaces that are ready to receive field-applied finishes 
indicated. 

 
B. Three-Coat Application over Metal Lath: 

1. Apply first coat to a nominal thickness of 3/8 inch. Apply plaster scratch coat 
to embed lath completely so that no lath is visible.  Scratch or score vertical 
surfaces horizontally at even intervals for mechanical key. 

2. Apply second coat to a nominal thickness of 3/8 inch once the first coat is 
sufficiently rigid to accept the application without being disturbed.  Apply 
evenly, using a rod, darby or other straightedge, bring surface to a true, even 
plane, flush with plaster grounds. 

3. Float surface with a wood or hard rubber float to promote densification and 
ensure a surface with adequate "tooth" receptive to bonding of the finish 
coat. 

4. Apply acrylic primer and finish coat to a nominal thickness of 1/8 inch.  Apply 
evenly over brown coat and 7 days after application of preceding coat.   

 
C. Curing:  Base requires adequate moisture to allow continuous hydration of the 
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cement. 
1. Minimum two (2) days of moist curing shall be provided. 
2. Provide additional moist curing to conform to code requirements, 

manufacturer recommendations, local practices and climatic conditions and 
as otherwise required to provide acceptable substrate for finish coat. 

3. Base coat shall be allowed to cure for a minimum of 7 days prior to coating 
with acrylic primer and Finish.   

 
D. Reinforced Leveling Coat: 

1. Ensure that the surface of the wall is cured, clean, dry and free of 
efflorescence, oil or other contaminants that would impair adhesion. 

2. Apply mixture in continuous layer approximately 3/32 inch thick. 
3. Apply a layer of reinforcing mesh into the wet mixture and trowel smooth until 

mesh is fully embedded.  Lap adjoining pieces of mesh 2-1/2 inches 
minimum and as described in the manufacturer's written instructions and 
technical bulletins. 

4. Cure for a minimum of 24 hours, until dry, or longer as required by weather 
conditions. 

 
E. Primer Application:  Colored Primer; 

1. Ensure that the surface of the wall is cured, clean, dry and free of 
efflorescence, oil or other contaminants that would impair adhesion. 

2. Primer color shall closely match that of the selected finish. 
3. Stir to a smooth homogeneous consistency and apply to the wall using a 

roller, brush or airless spray equipment. Refer to published Colored Primer 
data sheet for more complete instructions. 

4. Allow to completely dry. 
 
F. 100% Acrylic Textured Finish Application: 

1. Ensure that the surface of the wall is clean, dry and free of any contaminants 
that may impair the adhesion of surface finish. 

2. Spray, or trowel-apply textured finish to dried primer. 
3. Apply finish to natural breaks to avoid visible cold joints. 
4. Always work the shady side of the wall or provide temporary shading to avoid 

application in direct sunlight. 
5. Apply in accordance with manufacturer directions for the specific finish and 

texture being used. 
 

 
3.08 FIELD QUALITY CONTROL 
 

A. Maximum Variation from True Flatness:  1/4 inch in 10 feet.  No “eye-catching” 
discrepancies shall be allowed.  Refer to TSIB Technical Bulletin 60-100  
“Procedures for Judging Finished Portland Cement Plaster”. 
 

B. Avoid performing work that will result in patching. 
 

C. In the event of a dispute over quality or an installation, the Architect shall call on the 
TSIB.   Contractor agrees to abide by TSIB decision for repair, alteration, or remedy. 

 
 
3.09 PLASTER REPAIRS - PATCHING OF FIRST AND SECOND COATS 
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A. General: Repair or replace work to eliminate cracks, dents, blisters, buckles, crazing 
and check cracking, dry outs, efflorescence, sweat outs, and similar defects and 
where bond to substrate has failed. 
 

B. Cut out, remove, and repair cracks and spalled cement plaster surfaces as specified 
herein.  This work shall include all 1/32-inch and wider cracks. 
1. Removal of existing plaster: 

a. Carefully remove soft, broken, or loose plaster back to lath and to 
solid adjacent plaster.  The edges shall be straight, clean, sharp, and 
beveled inward to permit keying repairs into existing cement plaster. 

b. Remove unsound plaster.  If base coat is sound remove only finish 
coats. 

c. Open small cracks slightly using a knife or chisel to remove the 
existing cement plaster. Enlarge large cracks with a saw.  Make 
sawcuts perpendicular to the surface.  Do not further enlarge large 
cracks except as required to remove soft, broken, or loose materials, 
and as may be required to correct defective substrates. 

d. Remove plaster coats in step fashion so that each new coat will 
overlap the underlying existing plaster coat. 

e. For cracks less than 1/8-inch wide into which a thin knife blade can 
be inserted, remove loose material as described herein and patch 
using 1 part portland cement to 2-1/2 parts fine (100 percent passing 
a 30 mesh screen) silica sand aggregate with an admixture added.  
Build patches up in layers using a stiff mix.  Finish off flush with 
surrounding surface and match adjacent texture. 

2. Remove all traces of dirt, oil, grease, and other foreign matter before 
installing new lath and plaster. 

3. Apply bonding agent in accordance with manufacturer's directions and as 
recommended in the Portland Cement Association's publication "Bonding 
Concrete or Plaster to Concrete". 

4. Install new cement plaster as specified herein.  Wetting of adjacent existing 
plaster surfaces is required prior to installing new portland cement plaster.  
Build up new portland cement plaster patches in coats.  Apply each coat 
about 1/4- inch thick and allow to cure properly before applying succeeding 
coat.  

5. The total thickness of the portland cement plaster patch shall match that of 
the existing adjacent finish. 

 
 

3.10 CLEANING  
 

A. Section 01 77 00 – Contract Closeout and Final Cleaning:  Requirements for 
cleaning. 
 

B. Clean installed surfaces in accordance with manufacturer's instructions; do not clean 
surfaces with products not specified in manufacturer's instructions.  Clean as work 
progresses, remove residue without delay. 

 
C. Protect metal surfaces and plumbing fixtures. Flush surfaces with clean water before 

and after cleaning. 
 
 
3.11 PROTECTION 

 
A. Protect finished work from damage until acceptance by Owner. 
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B. Remove temporary protection and enclosure of other work.  Promptly remove plaster 

from door frames, windows, and other surfaces not indicated to be plastered.  Repair 
floors, walls, and other surfaces stained, marred, or otherwise damaged during 
plastering. 

 
 

END OF SECTION 
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SECTION 09 29 00 

GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   
 

1. Interior gypsum board.  
2. Exterior gypsum sheathing.  
3. Accessories. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections: 
 

1. Section 07 21 00 “Thermal Insulation” for acoustical insulation.   
2. Section 07 84 13 “Penetration Firestopping” for penetration identification signage on 

gypsum board partitions. 
3. Section 07 84 43 “Joint Firestopping” for joint identification signage on gypsum board 

partitions. 
4. Section 09 21 16.23 "Gypsum Board Shaft Wall Assemblies" for metal shaft-wall 

framing, gypsum shaft liners, and other components of shaft-wall assemblies. 
5. Section 09 22 16 "Non-Structural Metal Framing" for non-structural steel framing and 

suspension systems that support gypsum board panels. 
6. Section 09 30 13 "Ceramic Tiling" for cementitious backer units installed as 

substrates for ceramic tile. 
7.   Section 07 54 23 "Thermoplastic-Polyolefin (TPO) Roofing" for glass-mat, water-

resistant gypsum substrate boards. 

5.   Section 09 91 00 "Painting" for coordination of gypsum board finish levels with 
specified paint systems. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference:  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  ASTM International (ASTM) 
  Gypsum Association (GA) 

Technical Services Information Bureau (TSIB); formerly Western Lath/ Plaster/ 
Drywall/ Industries Association (WLPDIA) 

Western Wall and Ceiling Contractors Association (WWCCA) 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 
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B. Certificates:  Submit manufacturer's certification that products meet or exceed requirements 
of the referenced specifications. 

C. Submittal procedures and quantities are specified in Section 01 33 00. 

1.4 QUALITY ASSURANCE 

A. Gypsum Board Construction:  Meet the requirements of the 2016 California Building Code 
(CBC) Title 24 Part 2, Chapter 25 - Gypsum Board and Plaster. 

B. Regulatory Requirements:  The quantity of volatile organic compounds (VOC) used in 
adhesives and sealants shall not exceed the limits permitted under the current regulations 
for architectural coatings of the Bay Area Air Quality Management District, and South Coast 
Air Quality Management District. 

C. Mockups: Build mockups of at least 100 sq. ft. in surface area to demonstrate aesthetic 
effects and to set quality standards for materials and execution. 

1. Build mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations on 
walls and ceilings. 

b. Each texture finish indicated. 

2. Apply or install final decoration indicated, including painting and wallcoverings, on 
exposed surfaces for review of mockups. 

3. Simulate finished lighting conditions for review of mockups. 
4. 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. Deliver gypsum board and accessories in the manufacturer's original unopened containers, 
bundles or rolls bearing the manufacturer's name and brand designation. 

B. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage. 
Stack panels flat and supported on risers on a flat platform to prevent sagging. 

C. Store flammable adhesives away from fire, sparks and smoking areas. 

D. Handle gypsum board to prevent damage to edges, ends, and surfaces. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent. 

B. Do not apply gypsum board until insulation, pipes, conduits, ducts, vents, supports and 
other items that will be concealed by the gypsum board have been inspected, tested and 
approved by the governing authorities and unsatisfactory conditions have been corrected. 
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C. Do not install paper-faced gypsum panels until installation areas are enclosed and 
conditioned. 

D. Do not install panels that are wet, those that are moisture damaged, and those that are 
mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistive Construction:  Meet the requirements of CBC Title 24 Part 2 Chapter 7 - Fire 
and Smoke Protection Features and Chapter 8 - Interior Finishes. 

1. Fire-Resistance-Rated Assemblies:  Provide fire-resistance rated assemblies 
identical to those in Chapter 7 of the CBC Title 24 Part 2 or in listing of other testing 
agencies acceptable to the State Fire Marshal. 

2. Fire Performance Characteristics:  Provide finish materials meeting requirements of 
Chapter 8 Section 803 of the CBC Title 24 Part 2 and that have been tested and bear 
the UL label and marking, or marking of other testing agency acceptable to the State 
Fire Marshal, indicating the following fire performance characteristics tested in 
accordance with ASTM E84. 

a. Flame Spread:  Not more than 25. 
b. Smoke Developed:  Not more than 50. 

B. Fire Resistive Gypsum Board:  Bear the Underwriter's Laboratories Inc. (UL) label or label 
of another organization acceptable to the State Fire Marshal. 

C. 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. 

D. Regulatory Requirements:  Per CBC Sec. 703.7, provide marking and identification for fire 
walls, fire barriers, fire partitions, smoke barriers and smoke partitions, or any other wall 
required to have protected openings or penetrations.   Marking and identification shall be 
effectively and permanently identified with signs or stenciling.  

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide in maximum 4 foot widths and maximum lengths available that will minimize 
joints in each area and that correspond with support system indicated. 

2.3 MANUFACTURERS 
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A. Manufacturers: Subject to compliance with requirements, manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the following:  

Georgia-Pacific Gypsum LLC: www.gp.com  
Continental Building Products, LLC.; www.continental-bp.com  
CertainTeed Corporation; www.certainteed.com  
National Gypsum Company; Gold Bond Building Products Division; 
www.nationalgypsum.com  
USG Corporation; www.usg.com 
PABCO Gypsum; www.pabcogypsum.com 

2.4 INTERIOR GYPSUM BOARD   

A. Gypsum Board, Type X: ASTM C1396: 5/8 in. thick unless otherwise shown or specified, 
with tapered edges and either rounded or beveled returns for prefilling. Where fire resistive 
ratings are shown use thickness required to comply with assembly fire testing of gypsum 
board partitions for fire rating required. 

    
1. Acceptable products:  

 
a. USG Corporation Sheetrock Brand EcoSmart Firecode X panels; or equal. 
 

1)    As compared to the net use of fresh water value of 1.329 m3/1000 ft2 in 
the Gypsum Association Industry Standard Type III EPD for North 
American Type X wallboard, wallboard uses a manufacturing process 
with a 25% or greater reduction in net use of fresh water value or a net 
use of fresh water value less than or equal to 1.0 m3/1000 ft2 for 
wallboard manufactured west of the Mississippi River as listed in a 
product specific Type III EPD for North American Type X wallboard. 

    
2)    As compared to the global warming potential value of 317.4 kg CO2-

eq./1000 ft2 in the Gypsum Association Industry Standard Type III EPD 
for North American Type X wallboard, wallboard uses a manufacturing 
process with a 21% or greater reduction in global warming potential or a 
global warming potential value of less than or equal to 232 kg CO2-

eq./1000 ft2 for wallboard manufactured west of the Mississippi River as 
listed in a product specific Type III EPD for North American Type X 
wallboard. 

 
3)     As compared to the primary energy from non-renewable resources 

value of 5,291 MJ/1000ft2 in the Gypsum Association Industry Standard 
Type III EPD for North American Type X wallboard, wallboard uses a 
manufacturing process with a primary energy from non-renewable 
resources value less than or equal to 3,986 MJ/1000 ft2 for wallboard 
manufactured west of the Mississippi River as listed in a product specific 
Type III EPD for North American Type X wallboard. 

 
b. G-P Gypsum Corp.; or equal. 
c .  National Gypsum Company; or equal.  
d. CertainTeed Corporation; or equal. 

B. Moisture- and Mold-Resistant Gypsum Board: ASTM C1396, 5/8 in. thick “Type X” unless 
otherwise shown or specified, with tapered edges and either rounded or beveled returns for 
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prefilling. Where fire resistive ratings are shown use thickness required to comply with 
assembly fire testing of gypsum board partitions for fire rating required. 

 
1. Acceptable products:  

 
a. United States Gypsum Co.; Sheetrock Brand EcoSmart Mold Tough Firecode 

X Panels, or equal. 

1)     Wallboard uses a manufacturing process with a net use of fresh water 
value less than or equal to 1.35 m3/1000 ft2 for wallboard manufactured 
west of the Mississippi River as listed per Product Category Rules for 
North American Gypsum Boards. 

2)     Wallboard uses a manufacturing process with a global warming 
potential value of less than or equal to 268 kg CO2-eq./1000 ft2 for 

wallboard manufactured west of the Mississippi River as listed per 
Product Category Rules for North American Gypsum Boards. 

 
b. CertainTeed Gypsum; M2Tech® gypsum board, or equal. 
c. G-P Gypsum Corp.; Mold-Guard Gypsum Board, or equal. 
d. National Gypsum Company; Gold Bond Brand XP Fire-Shield Gypsum Board, 

or equal. 

C. Impact-Resistant Gypsum Board: ASTM C1396 gypsum board, tested according to ASTM 
C1629. 

 
1. Core: 5/8 inch, Type X. 
2. Surface Abrasion: ASTM C1629/C1629M, meets or exceeds Level 1 to Level 3 

requirements. 
3. Indentation: ASTM C1629/C1629M, meets or exceeds Level 1 requirements. 
4. Soft-Body Impact: ASTM C1629/C1629M, meets or exceeds Level 2 to Level 3 

requirements. 
5. Hard-Body Impact: ASTM C1629/C1629M, meets or exceeds Level 2 to Level 3 

requirements according to test in Annex A1. 
6. Long Edges: Tapered. 
3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 
4. Acceptable products or equal: 

 
CertainTeed Corporation; AirRenew Extreme Impact 
G-P Gypsum Corp.; DensArmor Plus 
National Gypsum Company; Gold Bond Hi-Impact Wallboard  
United States Gypsum Co.; Sheetrock Brand VHI  

2.5 EXTERIOR GYPSUM SHEATHING 

A. Glass-Mat Gypsum Sheathing Board:  ASTM C1177, with fiberglass mat laminated to both 
sides and with manufacturer's standard edges. 

1. Core:  Mold-resistant, 1/2 inch. 
2. Acceptable products or equal: 

  G-P Gypsum Corp.; Dens-Glass Gold. 
National Gypsum Company; Gold Bond, e(2)XP. 

  USG Corporation.; Securerock Glass Mat Sheathing. 
  CertainTeed Corporation; GlasRoc Sheathing. 
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2.6 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C1047. 

1. Material:  Paper-faced galvanized-steel sheet. 

2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
d. L-Bead:  L-shaped; exposed long flange receives joint compound. 
e. U-Bead:  J-shaped; exposed short flange does not receive joint compound. 
f. Expansion (control) joint. 
g. Curved-Edge Cornerbead:  With notched or flexible flanges. 

B. Exterior Trim: ASTM C 1047. 

1. Material: Hot-dip galvanized-steel sheet. 
 

2. Shapes: 

a. Cornerbead. 
b. LC-Bead: J-shaped; exposed long flange receives joint compound. 
c. Expansion (Control) Joint: One-piece, rolled zinc with V-shaped slot and 

removable strip covering slot opening. 

2.7 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C475. 

B. Joint Tape: 

1. Interior Gypsum Board:  Paper. 
2. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh. 

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 or drying-type, all-purpose compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat:  For second coat, use setting-type, sandable topping or drying-type, all-
purpose compound. 

4. Finish Coat:  For third coat, use setting-type, sandable topping or drying-type, all-
purpose compound. 
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5. Skim Coat:  For final coat of Level 5 finish, use setting-type, sandable topping 
compound; drying-type, all-purpose compound; or high-build interior coating product 
designed for application by airless sprayer and to be used instead of skim coat to 
produce Level 5 finish. 

D. Joint Compound for Exterior Applications: 
 

1. Glass-Mat Gypsum Sheathing Board: As recommended by sheathing board 
manufacturer. 

2.8 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 

B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering 
gypsum panels to continuous substrate.   
 
1.   Use adhesives that have a VOC content of 50 g/L or less when calculated according 

to 40 CFR 59, Subpart D (EPA Method 24). 

2. Acceptable products or equal: 

a. OSI® F38 Drywall and Panel Adhesive; www.ositough.com  
b. Liquid Nails DWP Drywall Construction Adhesive; www.liquidnails.com  
c. Franklin International; Titebond Professional Drywall Adhesive; 

www.titebond.com  

C. Screws:  Conform to the standards specified below for attaching gypsum board to the 
various substrates listed. 

1. Steel Drill Screws for Metal Framing, 20-Gage and Heavier:  ASTM C954. 

2. Steel Drill Screws for Metal Framing and Furring, 25-Gage:  ASTM C1002, Type S. 

3. Wood Framing: ASTM C1002, Type W. 

4. Gypsum Backing Board:  ASTM C1002, Type G. 

D. Nails for Attaching Gypsum Board to Wood Framing:  ASTM C514. 

E. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill screws, 
in length recommended by sheathing manufacturer for thickness of sheathing to be 
attached. 

1. For steel framing less than 0.0329 inch thick, use screws that comply with 
ASTM C 1002. 

2. For steel framing from 0.033 to 0.112 inch thick, use screws that comply with 
ASTM C 954. 

F. Resilient Channels: As specified in Section 09 22 16. 

G. Acoustical Sealant:  As specified in Section 07 92 00.   
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H. Thermal Insulation: As specified in Section 07 21 00 “Thermal Insulation”. 

I. Sound Attenuation Blankets:  As specified in Section 07 21 00 “Thermal Insulation”. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and framing, with 
Installer present, for compliance with requirements and other conditions affecting 
performance. 

B. Examine framing to ensure that corners and framing are plumb, true and solid and that 
framing members are properly spaced.  Edges and ends of board shall have solid bearing. 

C. Examine panels before installation.  Reject panels that are wet, moisture damaged, and 
mold damaged. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 
 
 

3.2 APPLYING AND FINISHING PANELS, GENERAL  
 
A. General: Comply with ASTM C840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to 
avoid abutting end joints in central area of each ceiling. Stagger abutting end joints of 
adjacent panels not less than one framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and ends 
with not more than 1/16 inch of open space between panels. Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints. Do not place 
tapered edges against cut edges or ends. Stagger vertical joints on opposite sides of 
partitions. Do not make joints other than control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above 
ceilings, etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch wide joints to install sealant. 

G. 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 and abutting 
structural surfaces with acoustical sealant. 
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H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is 
attached to open (unsupported) edges of stud flanges first. 

I. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at 
openings and penetrations with a continuous bead of acoustical sealant. Install acoustical 
sealant at both faces of partitions at perimeters and through penetrations. Comply with 
ASTM C 919 and with manufacturer's written instructions for locating edge trim and closing 
off sound-flanking paths around or through assemblies, including sealing partitions above 
acoustical ceilings. 

J. Install sound attenuation blankets before installing gypsum panels unless blankets are 
readily installed after panels have been installed on one side. 

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Use fire retardant, moisture- and mold-resistant gypsum board on walls within toilet 
rooms, and elsewhere as indicated. 

2. Use fire retardant backing board or fire retardant gypsum board for base layer for 2 
layer applications. 

3. Use proprietary, special fire-resistive gypsum board where indicated or required to 
achieve specific fire-resistance-rated assembly. 

4. Use impact-resistant gypsum board where indicated. 

5. Use fire retardant gypsum board in all locations not otherwise indicated or specified. 

B. Fastening:  Locate fasteners not less than 3/8-inch or more than 1/2-inch from edges and 
ends of gypsum board.  Drive fasteners perpendicular to the gypsum board surface with 
heads set slightly below the gypsum board surface for finish layers and even with the 
surface for base layers.  Attach gypsum board starting from the center of each panel and 
proceeding toward the outer edges.  Fasten gypsum board in place with screws over metal 
framing and with nails or screws over wood framing. 

C. STC-Rated Assemblies: Where sound rated partitions are indicated, seal construction at 
perimeters, behind control and expansion joints, and at openings and penetrations with a 
continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions 
at perimeters and through penetrations.  Acoustical sealant specified in Section 07 92 00.  
Comply with ASTM C919 and with manufacturer's written instructions for locating edge trim 
and closing off sound-flanking paths around or through assemblies, including sealing 
partitions above acoustical ceilings. 

D. Install sound attenuation blankets before installing gypsum panels unless blankets are 
readily installed after panels have been installed on one side. 

E. Nonrated Single Layer Construction: 

1. Apply gypsum board with the long dimension at right angles to ceiling framing and at 
right angles or parallel to wall framing members.  Use maximum-length panels to 
minimize end joints. 
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2. Apply ceiling panels before wall/partition board application to the greatest extent 
possible. 

3. Attach gypsum board with screws spaced 12-inches on center for ceilings and walls.  
Use 1-inch long screws for metal framing and furring. 

F. Nonrated Double Layer Construction:  Provide one of the following methods at the 
Contractor's option. 

1. Mechanically Fastened Face Layer:  Apply base layer with the long dimension at right 
angles to the framing members.  Attach the base layer with screws spaced 24-inches 
on center.  Use 1-inch long screws for metal framing.  Apply face layer with long 
dimension at right angles to the base layer.  Attach the face layer with screws 24-
inches on center.  Use 1-5/8 inch long screws. 

2. Adhesive Applied Face Layer:  Apply base layer with the long dimension at right 
angles to the framing members.  Attach the base layer with screws of sizes and 
spacings as specified for single layer construction.  Apply the face layer with long 
dimension perpendicular to the base layer.  Laminate the face layer to the base layer 
with all-purpose joint compound applied to the back of the panel with a notched 
spreader.  Hold the face layer in position until adequate bond is achieved using 
temporary fasteners or bracing.  Remove temporary fasteners or bracing and fill all 
holes with joint compound as specified herein. 

G. Rated Fire Resistive Partitions:  Install and fasten gypsum board in accordance with CBC  

H. Edge Sealing:  Cut edges, utility holes, and joints of water resistant gypsum board shall be 
treated with the gypsum board manufacturer's recommended waterproof sealant before 
installation. 

I. Tolerances:  Gypsum board surfaces shall have a maximum variation of 1/8-inch in 10-feet 
when a straight edge is laid on the surface in any direction and no measurable variation in 
any 2-foot direction. 

J. Install sound attenuation blankets before installing gypsum panels unless blankets are 
readily installed after panels have been installed on one side. 

K. Laminating to Substrate: Where gypsum panels are indicated as directly adhered to a 
substrate (other than studs, joists, furring members, or base layer of gypsum board), 
comply with gypsum board manufacturer's written instructions and temporarily brace or 
fasten gypsum panels until fastening adhesive has set. 

3.4 GYPSUM SHEATHING INSTALLATION 

A. Comply with GA-253 and with manufacturer's written instructions. 
 

1. Fasten gypsum sheathing to cold-formed metal framing with screws. 
2. Install panels with a 3/8-inch gap where non-load-bearing construction abuts 

structural elements. 
3. Install panels with a 1/4-inch gap where they abut masonry or similar materials that 

might retain moisture, to prevent wicking. 

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing. 
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C. Horizontal Installation: Abut ends over centers of studs, and stagger end joints of adjacent 
panels not less than one stud spacing. Attach at perimeter and within field of panel to each 
stud. 

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch 
from edges and ends of panels. 

D. Vertical Installation: Install vertical edges centered over studs. Abut ends and edges with 
those of adjacent panels. Attach at perimeter and within field of panel to each stud. 

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch  
from edges and ends of panels. 

2. For sheathing under stucco cladding, panels may be initially tacked in place with 
screws if overlying self-furring metal lath is screw-attached through sheathing to 
studs immediately after sheathing is installed. 

E. Seal sheathing joints according to sheathing manufacturer's written instructions. 
 

1. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and 
trowel sealant to embed entire face of tape in sealant. Apply sealant to exposed 
fasteners with a trowel so fasteners are completely covered. Seal other penetrations 
and openings. 

3.5 INSTALLING TRIM ACCESSORIES 

A. General: 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. 

B. Control Joints: Install control joints at locations indicated on the drawings.  If no control 
joints are indicated, provide joints according to ACTM C 840 to ensure that unbroken wall 
surfaces are limited to 30-feet in length and unbroken ceiling surfaces are limited to 2500 
square feet or 50-feet in either direction. 

C. Interior Trim: Install in the following locations: 

1. Cornerbead: Use where indicated at vertical and horizontal outside corners and 
angles.  

2. LC-Bead: Use at exposed panel edges.   
3. L-Bead: Use where panels terminate against adjacent materials.   
4. U-Bead: Use at exposed panel edges where indicated.  
5. Curved-Edge Cornerbead: Use at curved openings. 

D. Exterior Trim:  Attach corner and edge trim and control joints with screws spaced not more 
than 9-inches on center.  Install in the following locations: 

1. Cornerbead: Use at outside corners. 
2. LC-Bead: Use at exposed panel edges.   

3.6 FINISHING GYPSUM BOARD 
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A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board 
surfaces for decoration. Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as 
not intended to receive tape. 

D. Tape and finish joints, corners, fastener heads, and other imperfections in accordance with 
the manufacturer's specifications and recommendations to provide a smooth finish. 

E. Reinforce joints, wall and ceiling angles, and inside vertical corners with tape embedded in 
joint compound.  Finish joints with not less than 2 applications of joint compound, allowing 
each application to dry thoroughly and sanding between coats as required. 

F. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to 
ASTM C840. 

1. Level 1:  Provide for ceiling plenum areas and concealed areas, and surfaces 
receiving fabric-covered tackboard paneling, unless a higher level of finish is required 
for fire-resistive-rated assemblies and sound-rated assemblies.  Where Level 1 
gypsum board finish is indicated or specified, apply embedding coat of joint 
compound.  Remove excess joint compound. 

2. Level 2:  Provide for gypsum board substrates for FRP paneling and other panel 
application.  Where Level 2 gypsum board finish is indicated or specified, apply 
embedding coat of joint compound for first coat and an additional coat of joint 
compound over all joints angles, fastener heads and accessories.  Remove excess 
joint compound. 

3. Level 3:  Not used. 
 

4. Level 4:  Provide for gypsum board surfaces that will be exposed to view unless 
otherwise indicated.   Where Level 4 gypsum board finish is indicated or specified, 
embed tape in finishing compound plus 2 separate coats applied over joints, inside 
angles, fastener heads, and accessories using ready-mixed, drying type, all-purpose 
taping compound.  Feather out third coat approximately 6-inches from center of joint.  
After drying, sand or otherwise treat each coat and after last coat of the compound to 
provide a smooth even surface. 

5. Level 5:  Provide for gypsum board surfaces indicated to receive non-textured finish 
and semi-gloss enamels.  Where Level 5 gypsum board finish is indicated or 
specified, embed tape in finishing compound plus 2 separate coats applied over 
joints, inside angles, fastener heads, and accessories using ready-mixed, drying 
type, all-purpose taping compound, plus a thin skim coat of joint compound over the 
entire gypsum board surface.  After drying, lightly sand or otherwise treat the surface 
of the compound to provide a smooth even surface free of porosity or other surface 
variations. 

G. Treat external corners, edges, and ends with metal beads and edge trim.  Finish with 3 
coats of joint compound and feather out between 8-inches and 10-inches from the nose. 

H. The final application of compound and sanding shall leave all gypsum board surfaces 
uniformly smooth and in condition to receive specified finish. 
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3.7 REPAIR, CLEAN-UP AND PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and 
other non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during 
drywall application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

D. Repair fastener pops by driving a new fastener approximately 1-1/2 inches from the 
fastener pop and reset the popped fastener.  When face paper is punctured, drive a new 
fastener approximately 1-1/2 inches from the defective fastener.  Fill damaged surfaces with 
compound. 

E. Upon completion of the work, remove from adjacent surfaces, overspray, splatter and 
daubs of taping and finish compound and textured finishes.  Remove tools, equipment, 
unused material and cuttings and leave the work in a clean orderly manner. 

END OF SECTION 
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SECTION 09 30 00 

CERAMIC TILING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   
 

1. Porcelain floor tile. 
2. Porcelain glazed wall tile, 
3. Marble thresholds. 
4. Tile backing panels. 
5. Waterproofing membrane.  
6. Setting materials and grout materials. 
7. Related accessories. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Requirements: 
 

1. Section 07 92 00 "Joint Sealants" for sealing of expansion, contraction, control, and 
isolation joints in tile surfaces. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  American National Standards Institute (ANSI) 
  ASTM International (ASTM) 
  Tile Council of North America (TCNA) Handbook for Ceramic Tile Installation 

1.3 DEFINITIONS 

A. General: Definitions in the ANSI A108 series of tile installation standards and in 
ANSI A137.1 apply to Work of this Section unless otherwise specified. 

B. ANSI A108 Series: ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, 
ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, 
ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, 
ANSI A108.15, ANSI A108.16, and ANSI A108.17, which are contained in its "Specifications 
for Installation of Ceramic Tile." 

C. Module Size: Actual tile size plus joint width indicated. 
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D. Face Size: Actual tile size, excluding spacer lugs. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product, indicating compliance with applicable standards. 

1. Mortar and grout manufacturer's technical data sheets indicating suitability for the 
installation specified and compliance with applicable standards.  

2. Sealant joint manufacturer's product and technical data. 

B. Shop Drawings: Show locations of each type of tile and tile pattern. Show widths, details, 
and locations of expansion, contraction, control, and isolation joints in tile substrates and 
finished tile surfaces. 

C. Samples:  Where colors and patterns are not specified, submit one set of samples of each 
type of tile specified showing the manufacturer's full range of standard colors and patterns 
for final selection.  Where colors and patterns are specified, submit 2 samples of each color 
type and shape of tile and trim. 

1. Marble Thresholds in 6-inch lengths. 

D. Submittal procedures and quantities are specified in Section 01 33 00. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Master Grade Certificates: For each type of tile issued by tile manufacturer and signed by 
the installer, only available after the material has shipped from the manufacturer. 

1.6 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 installed. 
2. Grout: Furnish quantity of grout equal to 3 percent of amount installed for each type, 

composition, and color indicated. 

1.7 QUALITY ASSURANCE 

A. Requirements for Physically Disabled:  Provide ceramic tile flooring meeting the slip 
resistant requirements of 2016 California Building Code (CBC) Title 24 Part 2; and 2010 
ADA Standards for Accessible Design. 

B. Floor tile shall have a coefficient of friction equal to, or greater than, 0.6 in accordance with 
ASTM C1028. 
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C. Installer Qualifications:  Employ a firm having a minimum of 5 years successful experience 
in the installation of ceramic tile and who has specialized in the installation of ceramic tile 
similar to that required for this Project. 

 
1. 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. 

D. Mockups: Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

 
1. Build mockup of typical floor tile installation, minimum 50 square feet.  
2. Build mockup of typical wall tile installation, minimum 50 square feet. 
3. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.8 DELIVERY, STORAGE AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and labels 
intact until time of use. Comply with requirements in ANSI A137.1 for labeling tile packages. 

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry 
location. 

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination can be avoided. 

D. Store liquid materials in unopened containers and protected from freezing. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations: Do not install tile until construction in spaces is complete and 
ambient temperature and humidity conditions are maintained at the levels indicated in 
referenced standards and manufacturer's written instructions. 

B. Comply with requirements of referenced standards and recommendations of material 
manufacturers for environmental conditions before, during and after installation. 

C. Maintain environmental conditions and protect work during and after installation to comply 
with referenced standards and manufacturer's printed recommendations. 

D. Maintain minimum and maximum temperature limits as recommended by manufacturers. 

E. Protect adjacent surfaces during progress of the work in this section. 

F. Illuminate the work area during installation providing the same level and angle of 
illumination as will be available for final inspection. 

PART 2 - PRODUCTS 
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2.1 MANUFACTURERS 

A. Manufacturers: Acceptable manufacturers or equal: 

 Crossville Inc.; www.crossvilleinc.com  
Dal-Tile International; www.daltile.com  

 Substitutions: Section 01 25 13 – Product Options and Substitutions. 

B. Source Limitations for Tile: Obtain tile of each type from single source or producer. 
 

1. Obtain tile of each type and color or finish from same production run and of 
consistent quality in appearance and physical properties for each contiguous area. 

C. Source Limitations for Setting and Grouting Materials: Obtain ingredients of a uniform 
quality for each mortar, adhesive, and grout component from single manufacturer. 

2.2 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard: Provide tile that complies with “Standard/First Grade” 
requirements per ANSI A137.1 for types, compositions, and other characteristics indicated. 

 
1. Provide tile complying with Standard grade requirements. 

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. 

C. Factory Blending: For tile exhibiting color variations within ranges, blend tile in factory and 
package so tile units taken from one package show same range in colors as those taken 
from other packages and match approved Samples. 

2.3 TILE PRODUCTS  

A. Ceramic Tile:  "Standard" grade units meeting the requirements of ANSI A137.1.  Deliver 
tile in sealed cartons, identified with a Master Grade Certificate, on standard form of the Tile 
Council of North America, certifying grades, type and qualities of tile furnished. 

 
B. Floor Tile: Unglazed porcelain tile shall be standard/first grade quality as manufactured by 

Crossville Inc., Crossville, Tennessee, and shall conform to the requirements of ANSI 
A137.1 - 2012. 

 
1. Size: Porcelain and ceramic tile shall be manufactured to specific size after firing and 

shall be nominal 12” x 12”. All measurements are in inches unless otherwise 
specified.  

2. Basis-of-Design Product: Porcelain tile shall be Cross-Colors® Solids Porcelain 
Stone®; and Cross-Colors® Mingles Porcelain Stone®.  

3. Thickness: Porcelain tile shall be manufactured to specific thickness after firing and 
shall be nominal 5/16”.   

4. Colors: As selected by Architect.  
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5. Surface Texture: Cross-Slate® (CS): The Cross-Slate finish combines the rustic and 
textured feel of slate with the through-body color and durability of Porcelain Stone®. 
Through-body color, unglazed structured surface, and a variety of sizes provide a 
strong commercial value where enhanced traction is needed for high traffic interior 
and exterior spaces. Cross-Slate is recommended for interior floors and walls as well 
as exterior walls and exterior walking surfaces in both residential and commercial 
environments. 

6. Product Test Data: 
a.    Water Absorption (ASTM C373): <0.10%. 
b.    Breaking Strength (ASTM C648): 350-420 lbs. 
c.    Bond Strength (ASTM C482): >200 psi. 
d.    DCOF Dynamic Coefficient of Friction (ANSI 137.1-2013): 0.50 - 0.60 wet.  

7. According to availability, provide matching trim shapes such as bullnose, corners, 
borders and cove base when specified.  

8. Environmental Properties: ANSI 138.1 Green Squared Certified. 
9. Trim Units:  Provide all trim necessary to produce coved bases where shown, and 

rounded internal and external corners. Provide trim matching floor tile in color and 
texture.  

 
C. Wall Tile: Glazed porcelain tile shall be standard/first grade quality as manufactured by 

Crossville Inc., Crossville, Tennessee, and shall conform to the requirements of ANSI 
A137.1 - 2012. 

 
1. Size: Porcelain and ceramic tile shall be manufactured to specific size after firing and 

shall be nominal 6” x 6”. All measurements are in inches unless otherwise specified.  
2. Basis-of-Design Product: Porcelain tile shall be Cross-Colors® Solids Porcelain 

Stone®; and Cross-Colors® Mingles Porcelain Stone®.  
3. Thickness: Porcelain tile shall be manufactured to specific thickness after firing and 

shall be nominal 5/16”.   
4. Colors: As selected by Architect.  
5. Surface Texture: Unpolished ® (UPS). 
6. Product Test Data: 

a.    Water Absorption (ASTM C373): <0.10%. 
b.    Breaking Strength (ASTM C648): 350-420 lbs. 
c.    Bond Strength (ASTM C482): >200 psi. 
d.    DCOF Dynamic Coefficient of Friction (ANSI 137.1-2013): 0.50 - 0.60 wet.  

7. According to availability, provide matching trim shapes such as bullnose, corners, 
borders and cove base when specified.  

8. Trim Units:  Provide all trim necessary to produce bullnosed wainscot caps, and 
rounded internal and external corners. Provide trim matching wall tile in color and 
texture.  

2.4 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 C 503, with honed finish. 
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1. Description: Uniform, fine- to medium-grained white stone with gray veining. Beveled 
faces; profile as shown on drawings.    

2.5 TILE BACKING PANELS  

A. Cementitious Backer Units:  Comply with ANSI A118.9 or ASTM C 1325, Type A, in 
maximum lengths available to minimize end-to-end butt joints. Concrete glass fiber 
reinforced, 7/16-inch to 1/2-inch thick prefabricated panel, consisting of aggregate and 
portland cement reinforced with vinyl-coated woven glass-fiber mesh embedded in both 
surfaces.  Acceptable products or equal: 

  Custom Building Products; Wonderboard® Backerboard 
  Georgia-Pacific Gypsum LLC; DensShield® Tile Backer 
  Modulars, Inc.; Wonder-Board 
  USG Corporation; DUROCK Cement Board 

1. Glass Fiber Tape:  Coated glass fiber tape 2-inches wide as recommended by glass 
mesh mortar units. 

2.6 WATERPROOFING MEMBRANE  

A. Waterproofing Membrane: Fluid-applied membrane, liquid-latex rubber or elastomeric 
polymer.  Complying with ANSI A118.10:  Where indicated on the Drawings, and elsewhere 
as required for waterproofing tile assembly as specified in ANSI A108.13. 

Custom Building Products RedGard® Waterproofing and Crack Prevention 
Membrane – Liquid Applied Membrane. 

2.7 SETTING MATERIALS 

A. Installation Material Manufacturers: 
 

1. Custom® Building Products; www.custombuildingproducts.com  
2. MAPEI Corporation; www.mapei.com  
3. Laticrete International: www.laticrete.com  
4. Quikrete; www.quikrete.com   

B. Premixed Mortar Setting Bed: Where indicated on the Drawings, as required for mortar bed 
as the substrate for tile work; work to conform to ANSI A108.1. 

 
1. Thick Bed Bedding Mortar, by Custom Building Products.  Pre-blended underlayment 

specifically designed to float a mortar bed for ceramic tile. It is easy to mix and use, 
eliminating the need for site mixing of sand and cement. Thick Bed Bedding Mortar's 
3:1 mix ratio provides a high-strength surface ideal for tiling commercial installations. 
a. Complies with ANSI A108.1, ASTM C109, and ASTM C627.    

C. Latex Portland Cement Mortar (Thinset):  ANSI A118.4 / A118.15.  Provide acrylic type 
latex for exterior applications. 
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Custom Building Products 
MAPEI, Keralastic System, consisting of Kerabond, dry-set mortar and keralastic 
latex admixture. 
 

D. Cementitious Tile Adhesives: ANSI A118.4 / A118.11: Polymer-Enhanced Mortars: Where 
indicated on the Drawings, and elsewhere as required for setting tile as specified by ANSI 
A108.5 or A108.12, Dry-Set Portland Cement Mortar or Latex Portland Cement Mortar, over 
substrates prepared accordingly. 
 
1. For use at Walls: Custom Building Products MegaLite® Crack Prevention Mortar or 

ProLite Fortified Mortar.  With Shear Bond Strengths greater than 650 psi, per ANSI 
A118.4 and A118.15 Section 5.2.4.  For wall assemblies where maximum strength is 
desired.  

 
2. For use at Floors: For Crack Prevention due to Movement in Substrate: Custom 

Building Products MegaLite® Crack Prevention Mortar. With Shear Bond Strengths 
greater than 650 psi, per ANSI A118.4 and A118.15 Section 5.2.4.  To minimize 
crack propagation from the substrate through the tile assembly, from cracks up to 
1/8” wide.  

E. Water:  Fresh, clean and potable, and free from such amounts of mineral and organic 
substances as would adversely affect the hardening of cement mortar. 

F. Reinforcing Wire Fabric:  ASTM A185 or ASTM A497, 2 by 2 inch fabric, 16/16 wire, 3 by 3 
inch fabric, 13/13 wire or 1.5 by 2 inch fabric, 16/13 wire. 

2.8 GROUT MATERIALS 

A.  Grout: Chemical Resistant, Acrylic and Silicone Resin Based, Single Component Grouting 
Material, Formulated for Stain Resistance, Meeting Performance Characteristics of ANSI 
A118.3 and A118.7, for grout joints from 1/16” inch to 1/2” inch in width: 

Custom Building Products, FusionPro™ Single Component Grout, High Performance 
Grout.  No mixing is required and is stain resistant. Available in 24 Colors. 

B. Elastomeric Joint Caulk: Provide where indicated on the Drawings, and elsewhere as 
required at joints between floors and walls and at joints between tile and dissimilar 
materials. 

  
Custom Building Products Commercial 100% Silicone Caulk. Conforms to ASTM C 
920 for movement joints in heavy traffic areas and ASTM C 794. 

2.9 MISCELLANEOUS MATERIALS 

A. Tile and Grout Cleaner:  Acceptable products, or equal: 

  Aqua Mix, Inc.;  Heavy Duty Tile & Grout Cleaner 
  Custom Building Products;  Concentrated Tile & Grout Cleaner 

B. Tile and Grout Sealer:  Acceptable products, or equal: 
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  Aqua Mix, Inc.; Sealers Choice Gold Penetrating Sealer 
  Custom Building Products; SurfaceGard Grout and Tile Sealer 

2.10 MIXING MORTARS AND GROUT 

A. Mix mortars and grouts to comply with referenced standards and mortar and grout 
manufacturers' written instructions. 

B. Add materials, water, and additives in accurate proportions. 

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, 
and other procedures to produce mortars and grouts of uniform quality with optimum 
performance characteristics for installations indicated. 

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 bonded mortar bed or 
thinset mortar comply with surface finish requirements in ANSI A108.01 for 
installations indicated. 

a. Verify that surfaces that received a steel trowel finish have been mechanically 
scarified. 

b. Verify that protrusions, bumps, and ridges have been removed by sanding or 
grinding. 

3. Verify that installation of grounds, anchors, recessed frames, electrical and 
mechanical units of work, and similar items located in or behind tile has been 
completed. 
 

4. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; 
if not coordinated, adjust joint locations in consultation with Architect. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 
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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. 

1. Remove protrusions, bumps and ridges by grinding or chipping. 

2. Repair, fill, and level cracks, holes, depressions and rough or chipped areas in 
substrate using patching material recommended by setting materials manufacturer. 

3. Slab to have light broom finish when tile is installed by thin-set method. 

4. Before tiling, verify that all surfaces to be tiled are structurally sound true to plane, 
and fall within maximum variations shown below: Ensure that the substrate is within 
the following tolerances: 
a. Horizontal surfaces (floors):  Maximum variation in substrate shall not exceed 

1/4" in ten feet from required plane, depending on substrate. 
b. Vertical surfaces (walls): Maximum variation in substrate shall not exceed 1/4" 

in ten feet from the required plane, depending on substrate. 
c. Report all unacceptable surfaces to the Architect in writing, and do not tile 

such surfaces until they are leveled enough to meet above requirements.    

B. Where indicated, prepare substrates to receive waterproofing 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 TILE BACKING PANEL INSTALLATION 

A. General: Install panels and treat joints according to ANSI A108.11 and manufacturer’s 
written instructions for type of application indicated. 

B. Install horizontally, with end joints over framing members.  Secure to each framing member 
with screws spaced not more than 8-inches on center and not closer than 3/8-inch from the 
edge.  Install screw heads flush with the surface of the board. 

C. Joint Treatment:  Fill all horizontal and vertical joints and corners with dry-set portland 
cement, or latex-portland cement mortar.  Apply glass fiber tape over joints and corners and 
embed with same mortar. 

3.4 INSTALLATION OF WATERPROOF MEMBRANE 

A. 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. 

B. Allow waterproof membrane to cure and verify by testing that is watertight before installing 
tile or setting materials over it. 
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3.5 INSTALLATION OF CERAMIC TILE  

A. Manufacturers' Instructions:  Perform work in compliance with standard accepted 
installation guidelines, Crossville Porcelain Stone/USA instructions and setting materials 
manufacturers' instructions. 

B. 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. 

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. 

 
2. For thin set adhesive mortar application use following technique: 

a. With the flat side of trowel, key mortar into substrate. 
b. Using the appropriate size trowel, comb mortar in one direction with notched 

side of the trowel. 
c. Set tile with a sliding motion, perpendicular to the mortar ridges. 
d. Obtain as near 100% coverage as possible of mortar to tile. 
e. Mortar coverage shall be no less than 85% and shall be sufficiently distributed 

to give full support under all corners and edges of the tile. 
f. Note: 95-100% coverage is mandatory for wet and exterior areas. Periodically, 

remove sheets or individual tiles to assure proper bond coverage consistent 
with industry specifications. 

 
C. Apply setting material in accordance with manufacturer's directions and install tile before 

mortar has started initial cure. For thin set mortar application, use a notch trowel that will 
achieve the recommended coverage of mortar after tiles have been installed.  Reference 
standard coverage information and follow manufacturer's recommendations for trowel size 
when using mortar. 

 
D. Do not spread more material than can be covered within 10 to 15 minutes.  If "skinning" 

occurs, remove mortar and spread fresh material.  Spread mortar with notches running in 
one direction that shall be perpendicular to the pressing, pushing and pulling of tile during 
placement.  

 
E. Place tile in fresh mortar, press, push and pull the tile slightly to achieve as near 100% 

coverage and contact of tile with setting material and substrate as possible.  The coverage 
shall be no less than 85% and be sufficiently distributed to give full support of the tile.  Make 
sure that all corners and edges are well supported with mortar.  Leave no hollow corners or 
edges.  NOTE: 95-100% coverage is mandatory for wet or exterior areas.  A skim coat 
(“back-butter”) of mortar can be placed onto the entire back of the tile using a trowel in order 
to assist in optimum adhesion and coverage of the mortar being used. 

 
F. Ensure there is a minimum 1/8" of mortar between tile and substrate after proper bedding.  

Installer must periodically remove sheets or individual tiles to assure proper bond coverage 
consistent with industry specifications. If coverage is found to be insufficient, use a larger 
size notch trowel. 
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G. Use a beating block and hammer or rubber mallet so that faces and edges of individual tiles 
are flush and level with faces and edges of adjacent tiles, and to reduce lippage. 

H. 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. 

I. 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. 

J. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile 
edges. 

K. Where accent tile differs in thickness from field tile, vary setting-bed thicknesses so that 
tiles are flush. 

L. 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. 

 
1. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be 

same size, align joints. 
2. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles 

on floor, base, walls, or trim, align joints unless otherwise indicated. 

M. Provide tile joints uniform in width, subject to variance in tolerance allowed in tile size.  
Make joints smooth and even, without voids, cracks, or excess mortar or grout. Joint 
Widths: Unless otherwise indicated, install tile with the following joint widths: 

 
1. Porcelain Tile: 3/16 to 1/4 inch. 

N. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions 
indicated. 

O. Stone Thresholds: Install stone thresholds in same type of setting bed as adjacent floor 
unless otherwise indicated. 

 
1. Do not extend waterproofing membrane under thresholds set in dry-set portland 

cement or latex-portland cement mortar. Fill joints between such thresholds and 
adjoining tile set on waterproofing membrane with elastomeric sealant. 

P. Cut and drill without marring the tile.  Rub cuts smooth with a fine abrasive stone.  Set no 
cut edge against fixtures, cabinets, or other tile without a joint at least 1/16-inch wide.  
Whenever possible, turn cut edges away from the adjoining wall.  Fit tile around electric 
outlets, plumbing pipes, fixtures and fittings close enough to permit standard plates and 
collars to overlap the tile. 

Q. Keep tile dry while in packages.  Take precautions to prevent staining of tiles before they 
are set.  Do not install stained tile. 
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R. Grouting: 

1. Apply grout in accordance with ANSI A108.10, A108.6, A108.8, A108.9-2010 
correlating to grout type chosen and manufacturer’s recommendations.  

2. Mix grout material in strict accordance with manufacturer's directions. 

3. Force a maximum of grout into all joints. Apply grout to produce full, smooth grout 
joints of uniform width, and free of voids and gaps. 

4. Grout joints full and integral with setting bed.  Before grout sets, strike or tool the 
joints of cushion edge tile to depth of cushion, filling gaps; and with square-edged 
tile, fill joints flush with their surface. 

5. Before grouting entire area do a test area to ensure there will be no permanent 
staining or discoloration of the tile and to verify that the grout is easily removed from 
the surface.   If necessary, pre-coat exposed surfaces of tile with a grout release as 
recommended by the manufacturer, as this will facilitate removal of the grout.  

6. Cure all setting and grouting materials in accordance with manufacturer's 
recommendations. 

3.6 EXPANSION JOINTS 

A. Expansion and Control Joints:  Provide expansion and control joints in tile work where 
indicated.  Where joint locations are not indicated, provide joints spacing in accordance with 
TCNA Handbook Detail EJ171.  Submit plan showing location of joints for approval.   
Construct joints in accordance with TCNA Handbook Detail EJ171 and as follows: 

1. Before grouting, keep joints open and clean by stuffing with paper or other material to 
prevent filling with dirt, grout, or mortar. 

2. After tile is grouted and completely dry, remove paper or other temporary filler 
material; brush joints clean and fill with back-up material, or bond breaker tape, and 
sealant as specified in Section 07 92 00. 

3.7 ADJUSTING AND CLEANING 

A. Remove and replace tile that is damaged or that does not match adjoining tile. Provide new 
matching units, installed as specified and in a manner to eliminate evidence of replacement. 

B. Cleaning: On completion of placement and grouting, clean all ceramic tile surfaces so they 
are free of foreign matter. 

 
1. Remove grout residue from tile as soon as possible. 
2. Clean grout smears and haze from tile according to tile and grout manufacturer's 

written instructions but no sooner than 10 days after installation. Use only cleaners 
recommended by tile and grout manufacturers and only after determining that 
cleaners are safe to use by testing on samples of tile and other surfaces to be 
cleaned. Protect metal surfaces and plumbing fixtures from effects of cleaning. Flush 
surfaces with clean water before and after cleaning. 
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B. Tile and Grout Sealer: Apply sealer to 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 from tile faces by wiping with soft cloth. 

3.8 PROTECTION 

A. Protect installed tile work with kraft paper or other heavy covering during construction 
period to prevent staining, damage, and wear. If recommended by tile manufacturer, apply 
coat of neutral protective cleaner to completed tile walls and floors. 

B. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 
completed. 

C. Before final inspection, remove protective coverings and rinse neutral protective cleaner 
from tile surfaces. 

3.9  INTERIOR CERAMIC TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 
 

1. Ceramic Tile Installation at 1st Floor Restrooms: TCNA Method F112 and ANSI 
A108.1B; cement mortar bed (thickset) bonded to concrete. 
a. Ceramic Tile Type: As specified in paragraph 2.3.B. 
b. Mortar Bed: As specified in paragraph 2.7.B. 
c. Bond Coat for Cured-Bed Method: Dry-Set Portland Cement Mortar or Latex 

Portland Cement Mortar, as specified in paragraph 2.7.D.2 
d. Grout: As specified in paragraph 2.8.A. 
 

2. Ceramic Tile Installation at 2nd Floor Restrooms: TCNA Method F115A; thinset 
mortar, epoxy grout. 
a. Ceramic Tile Type: As specified in paragraph 2.3.B. 
b. Thinset Mortar, as specified in paragraph 2.7.D.2. 
c. Grout: As specified in paragraph 2.8.A. 

B. Interior Wall Installations, Metal Studs: 

1. Ceramic Tile Installation:  TCNA Method W244C and ANSI A108.5; thinset mortar on 
cementitious backer units.   
a. Ceramic Tile Type: As specified in paragraph 2.3.C. 
b. Thinset Mortar: Dry-Set Portland Cement Mortar or Latex Portland Cement 

Mortar as specified in paragraph 2.7.D.1. 
c. Grout:  As specified in paragraph 2.8.A.  

END OF SECTION 
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SECTION 09 51 13 

ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes acoustical panels and exposed suspension systems for interior ceilings. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference:  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  ASTM International (ASTM) 
  Acoustical Insulation Manufacturer's Association (AIMA) 
  Ceilings & Interior Systems Construction Association (CISCA)    

DSA Interpretation of Regulations IR 25-2.13 
General Services Administration Federal Specifications (Fed. Spec.) 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Submit manufacturer's catalog cuts, specifications, and other data for each 
component of the acoustical ceiling systems as necessary to demonstrate 
compliance with these specifications. 

B. Samples:  Submit the following samples for review: 

1. 12-inch long samples of main tees, cross tees and perimeter molding. 

2. 6" by 6" samples of each type of acoustical units to be used in the work. 

C. Submittal procedures and quantities are specified in Section 01 33 00. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports:  For each acoustical panel ceiling suspension system, from ICC-ES. 
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1.5 CLOSOUT SUBMITTALS 

A. Maintenance Data: For finishes to include in maintenance manuals. 

1.6 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. Acoustical Ceiling Panels:  Full-size units equal to 2 percent of quantity installed. 
2. Suspension-System Components:  Quantity of each exposed and concealed 

component equal to 2 percent of quantity installed. 
3. Hold-Down Clips:  Equal to 2 percent of quantity installed. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver acoustical units, suspension-system components, and accessories to Project site in 
original, unopened packages bearing the manufacturer’s name, brand designation, and 
label verifying compliance with these specifications.  Store materials in a fully enclosed, 
conditioned space where they will be protected against damage from moisture, humidity, 
temperature extremes, direct sunlight, surface contamination, and other causes. 

B. Immediately before installation, store acoustical units for not less than 24 hours at the same 
temperature and relative humidity as the space where they will be installed. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Maintain a uniform temperature of not less than 60 degrees F 
nor more than 85 degrees F and a relative humidity of not more than 70 percent 
continuously from 24 hours before installation until 24 hours after completion of work. 

1.9 SCHEDULING 

A. Wet operations such as plastering, concrete and masonry work shall be completed and dry 
before installation of acoustical ceilings.  Mechanical, electrical and other work above the 
ceiling line shall be completed and approved before start of acoustical ceiling installation. 

1.10 WARRANTY  

A. Warranty:  Manufacturer and Installer agree to repair or replace acoustical panel ceilings 
that fail in materials or workmanship within specified warranty period. 

 
1. Warranty Period:  2 years from date of Substantial Completion.  

PART 2 - PRODUCTS 
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2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance Requirements:  Furnish and install suspension systems in 
accordance with the suspension system manufacturer's current ICC Evaluation Services 
Report and 2016 California Building Code (CBC), Title 24 Part 2, Sec. 1607A.1; CBC Title 
24 Part 2, Chapter 25 and Interpretation of Regulations IR 25-2.13 issued by the Division of 
the State Architect (DSA). 

B. Surface Burning Characteristics:  Provide finish materials meeting requirements of Chapter 
8 Section 803 of the 2016 CBC Title 24 Part 2 and that have been tested and bear the UL 
label and marking, or marking of other testing agency acceptable to the State Fire Marshal, 
indicating the following fire performance characteristics tested in accordance with ASTM 
E84. 

 
a.  Flame Spread Index:  Not more than 25. 
b.  Smoke Developed Index:  Not more than 50. 

2.2 ACOUSTICAL PANELS 

A. General: 
 

1. Low-Emitting Materials:  Acoustical ceilings 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. Acoustical Materials:  ASTM E1264, with features as specified below.  Furnish each 
type specified from one manufacturer, with the color and texture identical throughout. 
a.  Acoustical materials shall contain a minimum of 30 percent of recycled 

materials. 

B. Basis-of-Design Product for ACP-1: Subject to compliance with requirements, provide stone 
wool panels, “Rockfon Sonar®” by Rockfon®, or comparable product by one of the 
following: 

 
Armstrong World Industries, Inc. 
CertainTeed Corporation. 
United States Gypsum Company. 
Substitutions: Section 01 25 13 – Product Options and Substitutions.   

1. Stone wool panels, “Rockfon Sonar®” by Rockfon® with the following characteristics: 
2. ASTM E1264 Classification:  Type XX – Stone wool base with membrane-faced 

overlay, Pattern G. 
3. Finish: Factory painted glass scrim surface. 
4. Edges: Square.  
5. Size: 24” x 24” and 24” x 48”  
6. Thickness: 1”. 
7. NRC: 0.95. 
8. CAC: 22. 
9. AC: 190. 
10. Fire Class: Class A. 
11. Fire Performance: 

a.  UL 723 (ASTM E84) Flame Spread Index: 0. 
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b.  UL 723 (ASTM E84) Smoke Developed Index: 5. 
12. Light Reflectance: 0.88. 
13. Recycled Content: Up to 40%. 
14. R Value (BTU Units): 2.6 to 3.5. 

2.3 METAL SUSPENSION SYSTEM 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following, or equal: 

 
1. Chicago Metallic, Heavy Duty Non-Fire Rated Double Web Suspension System 

manufactured by Rockfon; 200 main runners; 1200 series cross runners. 
2. Armstrong; Prelude XL HD 7301 main runners and cross runners .  
3. USG Interiors, LLC; USG DONN® Brand DXW™ 1-1/2” Acoustical Suspension 

System. 

B. Metal Suspension-System Standard: Provide manufacturer's standard, direct-hung, metal 
suspension system and accessories according to ASTM C 635/C 635M and ASTM E580 
Section 5.1, and designated by type, structural classification, and finish indicated. 

C. Wide-Face, Capped, Double-Web, Steel Suspension System: Main and cross runners roll 
formed from cold-rolled steel sheet; prepainted, electrolytically zinc coated, or hot-dip 
galvanized, G30 coating designation; with prefinished 15/16-inch wide metal caps on 
flanges. 

1. Structural Classification: Heavy-duty system. 
2. End Condition of Cross Runners: Butt-edge type. 
3. Face Design: Flat, flush. 
4. Cap Material: Cold-rolled steel. 
5. Cap Finish: Painted white.  
6. Main Runners and Cross Tees:  Double web type of cold rolled steel with protective 

coating and with painted steel caps.  Width of exposed faces shall be 15/16-inch. 
7. Intersections and Connections:  Provide intersections and connections capable of 

withstanding a mean ultimate test load of not less than 180 pounds in compression 
and tension, per ASTM E580 Section 5.1.2.   

8. Finish:  Finish all exposed metal parts with a baked-on vinyl finish, matte white color. 

2.4 ACCESSORIES  

A. Hanger Wires:  Class 1 zinc coated (galvanized) carbon steel conforming to ASTM A641. 
Wire shall be #12 gage (0.106" diameter) with soft temper and minimum tensile strength = 
70 ksi. The maximum allowable (ASD) tension load for wire meeting this specification is 350 
pounds. 

B. Seismic Stabilizer Bars:  Manufacturer's standard perimeter stabilizers designed to 
accommodate seismic forces. 

C. Seismic Struts:  Manufacturer's standard compression struts designed to accommodate 
seismic forces. 

D. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure 
acoustical panels in place. 
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E. Hold-Down Clips:  Where indicated, provide manufacturer's standard hold-down clips 
spaced 24 inches o.c. on all cross tees. 

F. Main Beam Splice Clip: Manufacturer’s standard splice clip to reinforce main beam carrier 
where it is cut to make transition at top and bottom of sloped ceilings.  

2.5 METAL EDGE MOLDINGS AND TRIM  

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not 
indicated, manufacturer's standard moldings for edges and penetrations that comply with 
seismic design requirements; formed from sheet metal of same material, finish, and color as 
that used for exposed flanges of suspension-system runners. 

1. Edge moldings shall fit acoustical panel edge details and suspension systems 
indicated and match width and configuration of exposed runners unless otherwise 
indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing to which acoustical 
panel ceilings attach or abut, with Installer present, for compliance with requirements 
specified in this and other Sections that affect ceiling installation and anchorage and with 
requirements for installation tolerances and other conditions affecting performance of 
acoustical panel ceilings. 

B. Examine acoustical panels before installation. Reject acoustical panels that are wet, 
moisture damaged, or mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance border 
widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at 
borders, and comply with layout shown on reflected ceiling plans. 

B. Layout openings for penetrations centered on the penetrating items. 

3.3 INSTALLATION OF CEILING SYSTEMS 

A. Comply with ASTM C636, Section 5.2 of ASTM E580, and manufacturer’s written 
instructions. 

B. Place units as indicated on the drawings.  Install with joints true and straight and junctures 
with ceilings, walls and openings neat and tight.  Completed work shall present a smooth 
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plane and level surface, free from uneveness, edge or corner offsets, cupping, scratches 
and other imperfections. 

C. Perform all cutting required for fixtures, pipes and other work passing through acoustical tile 
and panels.  Neatly and tightly fit units to such work and adjoining work.  Fit border units 
neatly and tightly against abutting surfaces.  Replace loose and damaged tiles and panels 
when directed.  Touch-up all damaged finishes.  Leave all surfaces clean and free from 
marking and other disfigurement. 

D. #12 gage hanger wires may be used for up to and including a 4 foot by 4 foot grid spacing 
and shall be attached to main runners. Splices in hanger wires shall develop 50 percent of 
the wire allowable load. 

E. Hanger Wires:  Space hanger wires as specified for each type of suspension system.  
Provide each hanger wire in one piece without splices. 

1. Anchor each wire to the structure above by one of the means detailed in CBC 
Sec. 25 and DSA IR 25-2.13.  Bend hanger wires directly across the bulb of the main 
runner and tight against the connection device at supporting construction, then wrap 
the wire around itself in 3 tight wraps within 1-1/2 inches. 

2. Provide #12-gage hanger wires at the ends of all main and cross runners within 
8 inches from the support or within 1/4 of the length of the end tee, whichever is 
least, for the perimeter of the ceiling area.  Perimeter wires are not required when the 
length of the end tee is 8 inches or less. 

3. Provide trapeze or other supplementary support members at obstructions to maintain 
hanger spacing.  Provide additional hangers, struts or braces as required at all ceiling 
breaks, soffits or discontinuous areas.  Hanger wires that are more than 1 in 6 out of 
plumb shall have counter-sloping wires. 

4. Ceiling grid members shall be attached to 2 adjacent walls per ASTM E580, Section 
5.2.3.  Ceiling grid members shall be at least 3/4-inch clear of other walls.  If walls run 
diagonally to ceiling grid system runners, one end of main and cross runners shall be 
free, with a minimum of 3/4-inch clear at wall. 
 

5. The width of the perimeter supporting closure angle shall be not less than two inches. 
Use of perimeter angles with smaller widths in conjunction with proprietary perimeter 
clips may be acceptable in accordance with Section 5 of DSA IR 25-2.13. 
 

6. At the perimeter of the ceiling area where main or cross runners are not connected to 
the adjacent wall, provide interconnection between the runners at the free end to 
prevent lateral spreading.  A metal strut or a #16-gage wire with a positive 
mechanical connection to the runner may be used and placed within 8 inches of the 
wall.  Where the perpendicular distance from the wall to the first parallel runner is 8 
inches or less, the stabilizer or #16 gage wire is not required. 

F. Install wall molding at the perimeter of the defined areas.  Attach wall moldings to the wall at 
not more than 16-inches on center.  On two adjacent walls attach each runner to the wall 
molding with a pop rivet.  At opposite walls, provide metal struts or 16-gage wire with 
mechanical connection to the runner to prevent runners from spreading.  Miter all corners of 
wall molding. 

G. Level the ceiling to within 1/8-inch in 10-feet in any direction. 
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3.4 LATERAL FORCE BRACING ASSEMBLY INSTALLATION 

A.   Lateral force bracing assemblies consisting of a compression strut and four #12 gage 
splayed bracing wires oriented 90 degrees from each other are required for all ceiling areas.  

1. Exception: Lateral force bracing may be omitted for suspended acoustical ceiling 
systems with a ceiling area not to exceed 144 square feet, for all values of SDS, 
when perimeter support is provided in accordance with Section 2.2 of IR 25-2.13 and 
perimeter walls are designed to carry the ceiling lateral forces.  

B.   Lateral force bracing assemblies shall be spaced per Table 1 of IR 25-2.13 for all values of 
the component importance factor (Ip) of the ceiling.  

C.   There shall be a brace assembly a distance of not more than one half of the above spacing 
from each surrounding wall, expansion joint and at the edges of any ceiling vertical offset. 
For example, where the brace spacing is 8' x 12', the edge distance shall be 4 feet in the 
direction of the 8 foot spacing and 6 feet in the direction of the 12 foot spacing.  

D.   The slope of bracing wires shall not exceed 45 degrees from the horizontal plane and wires 
shall be taut. Splices in bracing wires shall develop the wire allowable load.  

E.   Compression struts shall meet the following requirements:  

1. The strut shall be sized to adequately resist the vertical component force induced 
by the ceiling bracing wires and have a maximum kl/r not to exceed 300. The struts 
listed in Appendix A meet this requirement for ceilings complying with the general 
requirements of IR 25-2.13.  

2. The strut shall not be more than one (horizontal) in six (vertical) out of plumb. 

3.5 ATTACHMENT OF HANGER AND BRACING WIRES 

A.   Fasten hanger wires with not less than 3 tight turns in 3 inches. Hanger wire loops shall be 
tightly wrapped and sharply bent to prevent any vertical movement or rotation of the 
member within the loops (see ASTM E580, Section 5.2.7.2).  

B.   Fasten bracing wires with not less than 4 tight turns in 1-1/2 inches.  

C.   Hanger and bracing wire anchorage to the structure shall be installed in such a manner that 
the direction of the anchorage aligns closely with the direction of the wire. (e.g. bracing wire 
ceiling clips must be bent as shown in the details and rotated as required to align closely 
with the direction of the wire, screw eyes in wood must be installed so they align closely 
with the direction of the wire, etc.).  

D.   Separate all ceiling hanger and bracing wires at least 6 inches from all unbraced ducts, 
pipes, conduit, etc.  

E.   Hanger and bracing wires shall not attach to or bend around obstructions including but not 
limited to: piping, ductwork, conduit and equipment. Provide trapeze or other supplementary 
support members at obstructions to allow typical hanger spacing. Brace assemblies must 
be configured and/or located in order to avoid obstructions in addition to maintaining the 
required brace assembly spacing.  
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F.   Provide additional hangers, struts and brace assemblies as required at all ceiling breaks, 
soffits, or discontinuous areas.  

G.   Hanger wires that are more than one (horizontal) in six (vertical) out of plumb shall have 
counter-sloping wires. Note: See ASTM C636, Figure 1, for counter-sloping methods.  

H.   Attachment of the bracing wires to the structure above and to the main runners shall be 
adequate for the load imposed. The weight (Wp) shall be taken as not less than 4 psf for 
calculating seismic forces (Fp).  

I.   Post-installed anchors (e.g. expansion anchors, screw anchors and power actuated 
fasteners) shall have a current Evaluation Report acceptable to DSA in accordance with IR 
A-5. 

J.   Power-actuated fasteners in concrete are not permitted for bracing wires.  

3.6   EXPANSION JOINTS, SEISMIC SEPARATION JOINTS  

A.   Expansion joints shall be provided in the ceiling at intersections of corridors and at junctions 
of corridors and lobbies or other similar areas.  

B.   For ceiling areas exceeding 2,500 square feet, a seismic separation joint shall be provided 
to divide the ceiling into areas not exceeding 2,500 square feet in accordance with ASTM 
E580, Section 5.2.9. 

3.7   CEILING FIXTURES, TERMINALS, AND DEVICES 

A.   All fixtures, terminals, and other devices shall be mounted in a manner that will not 
compromise ceiling performance in accordance with Section 13.5.6.2.2 Item 5 of ASCE 7 
as amended by CBC Section 1616A.1.20 (1616.10.16*) and ASTM E580 Sections 5.3 and 
5.4.  

B.   Ceiling panels shall not support any light fixtures, air terminals or devices.  

C.   Penetrations through the ceiling for sprinkler heads and other similar devices that are not 
integrally tied to the ceiling system in the lateral direction shall have a 2-inch oversized ring, 
sleeve or adapter through the ceiling tile to allow free movement of 1-inch in all horizontal 
directions. Alternatively, per ASTM E580, Section 5.2.8.5, a flexible sprinkler hose fitting 
that can accommodate 1-inch of ceiling movement shall be permitted to be used in lieu of 
the oversized ring, sleeve, or adapter.  

D.  Slack safety wires shall be considered hanger wires for installation and testing 
requirements. 

3.8   LIGHT FIXTURES  

A.   All light fixtures shall be positively attached to the ceiling suspension systems by 
mechanical means per CEC Article 410.36 to resist a horizontal force equal to the weight of 
the fixture. A minimum of two screws or approved fasteners are required at each light 
fixture, per ASTM E580, Section 5.3.1.  
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B.  Surface-mounted light fixtures shall be attached to the main runner with at least two positive 
clamping devices on each fixture. The clamping device shall completely surround the 
supporting ceiling runner and be made of steel with a minimum thickness of #14 gage. 
Rotational spring catches do not comply. A #12 gage slack safety wire shall be connected 
from each clamping device to the structure above. Provide additional supports when light 
fixtures are 8 feet or longer or exceed 56 lb. Maximum spacing between supports shall not 
exceed 8 feet.  

C.  Light fixtures weighing less than or equal to 10 lb. shall have a minimum of one #12 gage 
slack safety wire connected from the fixture housing to the structure above.  

D.  Light fixtures weighing greater than 10 lb. but less than or equal to 56 lbs. may be 
supported directly on the ceiling runners, but they shall have a minimum of two #12 gage 
slack safety wires connected from the fixture housing at diagonal corners to the structure 
above. 

1. Exception: All light fixtures greater than two by four feet weighing less than 56 lbs. 
shall have a #12 gage slack safety wire at each corner.  

E.   All Light fixtures weighing greater than 56 lb. shall be independently supported by not less 
than four taut #12 gage hanger wires (one at each corner) attached from the fixture housing 
to the structure above or other approved hangers. The four taut #12 gage wires or other 
approved hangers, including their attachment to the structure above, shall be capable of 
supporting 4 times the weight of the fixture. 

 

3.9   SERVICES WITHIN THE CEILING 

A.   All flexible sprinkler hose fitting mounting brackets, ceiling-mounted air terminals or other 
services shall be positively attached to the ceiling suspension systems by mechanical 
means to resist a horizontal force equal to the weight of the component. Screws or 
approved fasteners are required. A minimum of two attachments are required at each 
component.  

B.   Ceiling-mounted air terminals or other services weighing less than or equal to 20 lb. shall 
have one #12 gage slack safety wire attached from the terminal or service to the structure 
above.  

C.   Flexible sprinkler hose fittings, ceiling-mounted air terminals or other services weighing 
more than 20 lb. but less than or equal to 56 lb. shall have two #12 gage slack safety wires 
(at diagonal corners) connected from the terminal or service to the structure above.  

D.   Flexible sprinkler hose fittings, ceiling-mounted air terminals or other services weighing 
more than 56 lb. shall be supported directly from the structure above by not less than four  
taut #12 gage hanger wires attached from the terminal or service to the structure above or 
other approved hangers. The four taut #12 gage wires or other approved hangers, including 
their attachment to the structure above, must be capable of supporting four times the weight 
of the unit. 

3.10   OTHER DEVICES WITHIN THE CEILING 

A. All lightweight miscellaneous devices, such as strobe lights, occupancy sensors, speakers, 
exit signs, etc., shall be attached to the ceiling grid per Section 2.6.2 a) of IR 25-2.13. In 
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addition, devices weighing more than 10 lbs. shall have a #12 gage slack safety wire 
anchored to the structure above per Section 2.6.1 b) of IR 25-2.13. Devices weighing more 
than 20 lbs. shall be supported from the structure above using details provided by the 
registered design professional (RDP). 

3.11   PENDANT MOUNTED LIGHT FIXTURES 

A.   Where pendant mounted light fixtures are to be installed in areas with a suspended ceiling, 
the construction documents shall include complete support details complying with IR 25-
2.13 and DSA IR 16-9.  

B.   Support pendant-mounted light fixtures directly from the structure above with hanger wires 
or cables passing through each pendant hanger and capable of supporting 2 times the 
weight of the fixture.  

C.   If a pendant mounted light fixture is directly and independently braced below the ceiling 
(i.e., aircraft cables to walls), then a brace assembly is not required above the ceiling.  

D.   If a pendant mounted light fixture is free to swing 45 degrees from vertical in all directions, 
and is not directly and independently braced below the ceiling, then a bracing assembly is 
only required where the pendant hanger penetrates the ceiling. Special details are required 
to attach the pendant hanger to the bracing assembly to transmit the horizontal and vertical 
forces. Exception: Where the weight of the fixture is less than 20 pounds, the vertical 
component of the brace force need not be considered so no compression strut/post is 
required.  

E.   Rigid conduit shall not be used for attachment of the fixtures. 

3.12 INSTALLATION OF ACOUSTICAL UNITS 

A. Install acoustical units with undamaged edges and fit accurately into suspension-system 
runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a 
neat, precise fit. 

1. For square-edged panels, install panels with edges fully hidden from view by flanges 
of suspension-system runners and moldings. 
 

2. Paint cut edges of panel remaining exposed after installation; match color of exposed 
panel surfaces using coating recommended in writing for this purpose by acoustical 
panel manufacturer. 

3. Install hold-down clips and seismic clips in areas indicated, in areas required by 
authorities having jurisdiction; space as recommended by panel manufacturer's 
written instructions unless otherwise indicated. 

a.  Hold-Down Clips: Space 24 inches o.c. on all cross runners. 
 

4. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-
resistance-rated assembly. 

3.13 CLEANING 
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A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and 
suspension-system members. Comply with manufacturer's written instructions for cleaning 
and touchup of minor finish damage. 

B. Remove and replace ceiling components that cannot be successfully cleaned and repaired 
to permanently eliminate evidence of damage. 

C. Remove all debris resulting from the work of this section. 
 
 

END OF SECTION 
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SECTION 09 54 13 

 

GRG/GFRG ARCHITECTURAL CEILING TILES 

 

 

 

Part 1 – GENERAL 

1.1 RELATED DOCUMENTS 

This specification is a general outline the CastWorks Glass Fiber Reinforced Gypsum 
(GRG/GFRG) requirements, as they pertain to the overall project design. In all cases, the 
Manufacturer’s printed specifications shall govern the work of this section. 

1.2 SUMMARY 

A.  Section Includes:  

1. Furnish all materials, labor, equipment, and services necessary for the supply 
and installation of Basis of Design:  CastWorks GRG components as indicated 
on the drawings and contract documents, all in compliance with local codes 
and/or ordinances. 

2. Work shall include supply of GRG components, installation, and finishing 
guidance. 

B.  Related Sections:  
1. Section 05 10 00 Structural Metal Framing 
2. Section 05 40 00 Cold-Formed Metal Framing 
3. Section 06 10 00 Rough Carpentry 
4. Section 09 29 00 Gypsum Board 
5. Section 09 90 00 Painting and Coating 
 

C.  Substitutions: 
1. Manufacturers desiring to submit proposals other than CastWorks GRG 

architectural forms shall, at least 10 days prior to the bid date, submit to the 
Architect all descriptive information of the system. These Manufacturers must 
have a minimum of three years’ experience with the system, provide 
photographs, and shop drawings of at least three projects similar in detail and 
scope with names, addresses and phone contacts of the respective Architects 
and Installation Contractors. Independent test data showing compliance with the 
specified system and three samples of similar details must also be submitted. 

 

1.3 References 

A.  American Society for Testing and Materials (ASTM): 

1. ASTM C1355/C1355M Standard Specification for Glass Fiber Reinforced 
Gypsum Composites 

2. ASTM C1381 Standard Specification for Molded Glass Fiber Reinforced Gypsum 
Parts 

3. ASTM D638 Standard Test Method for Tensile Properties of Plastics 

4. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building 
Materials 
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5. ASTM C947 Standard Test Method for Flexural Properties of Thin-Section Glass-
Fiber-Reinforced Concrete (Using Simple Beam with Third-Point Loading) 

6. ASTM D256 Standard Test Methods for Determining the Izod Pendulum Impact 
Resistance of Plastics 

7. ASTM D696 Standard Test Method for Coefficient of Linear Thermal Expansion 
of Plastics Between −30°C and 30°C with a Vitreous Silica Dilatometer 

8. ASTM E136 Standard Test Method for Behavior of Materials in a Vertical Tube 
Furnace at 750°C 

9. ASTM C472 Standard Test Methods for Physical Testing of Gypsum, Gypsum 
Plasters and Gypsum Concrete 

10. ASTM C473 Standard Test Methods for Physical Testing of Gypsum Panel 
Products 

11. ASTM D2583 Standard Test Method for Indentation Hardness of Rigid Plastics 
by Means of a Barcol Impressor 

12. ASTM C840 Standard Specification for Application and Finishing of Gypsum 
Board 

 
1.4 SUBMITTALS 

A.  Submit a minimum of three 3" x 3" or 8" x 8" CastWorks GRG flat samples to the 
Finishing Contractor for paint selection. 

 
B.  Submit shop drawings for approval showing plans, sections, details, joint treatment, 

reinforcing, fastening devices and the relation of the CastWorks GRG components to the 
surrounding construction. 
 

C.  Product Data: Submit manufacturer’s technical data. 
 
 
1.5 RESPONSIBILITY 

A.  The Gypsum Board Contractor shall install and tape the work under this section and he 
will be responsible for coordinating the installation with drywall work and other trades. 

 
1.6 MOCK-UP 

A.  Prior to production, erect one proto-type component on-site or at the Armstrong 
CastWorks plant, for review by the Architect.  

 
1.7 DELIVERY, STORAGE, HANDLING AND PROTECTION 

A.  Transport and handle units in a manner that avoids excessive stresses or damage. 
 
B.  Components displaying obvious damage must be rejected at site at time of delivery. 

C.  Store the components in a controlled environment, weather protected, on level surfaces, 
with temporary supports as required. Do not stack or lean. 

 

1.8 Warranty 

  One year from substantial completion. 

 

PART 2. – PRODUCTS 
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2.1 MANUFACTURER 

A. Basis of Design:  CastWorks by Armstrong World Industries, Inc. 

1. Metaphor Ceiling Panels, Tidal Design:   

A. 24” x 24” Panel 

B. 24” x 24” Panel with Flat Area where pendant fixture mounting required 

C. 24” x 24” Panel with Downlight Circle (where occurs) 

B. Approved Equal 

 

2.2 MATERIALS (Basis of Design) 

A.  CastWorks GRG components shall be prefabricated with high-density gypsum, free of 
resin and asbestos, reinforced with chopped strand fiber or continuous filament mat. 

B.  CastWorks GRG components shall be reinforced with steel or wood as needed. 

C.  Fabrication will be as per approved shop drawings and will not include assembly. If 
multiple components are required to complete design criteria as per contract drawings, 
additional site work under related section, installation or finishing may be required. 

D.  CastWorks GRG components shall be ready to receive primer and paint as specified 
under Section 09 90 00. 

 

2.3  TOLERANCES (FABRICATION) 

A.  Dimensional - all directions +/- 1/8" 
B.  Thickness - skin +/- 1/16" 
C.  Warpage or Bowing +/- 1/16"/foot 
D.  Site conditions and normal manufacturing variations may require additional site work to 

maintain these tolerances. 

2.4 PHYSICAL PROPERTIES 

A.  Shell Thickness 3/16" 
B.  Weight (depending on reinforcing) 2 - 3 lbs/sq.ft 
C.  Density 103 - 112 lbs/cu.ft 
D.  Flexural Strength (ASTM C-947) Not less than 2500 psi. 
E.  Modulus of Elasticity - In flexure (ASTM C-947-89 MOD.) 3.38 x 106 psi. 
F.  Tensile Strength (ASTM D-638-94 b MOD.) 1,810 psi. 
G.  Impact Strength (ASTM D-256 notched) 3.26 ft.lb/ in. of notch 
H.  Impact Strength (ASTM D-256 unnotched) 8.0 ft.lb/ in2. 
I. Hardness – Barcol (ASTM D-2583-93) <50 
J. Fiber Content 4 - 6% by weight 
K.  Humidified Deflection (ASTM C-473-95) 1/32" to 1/8" deflection 
L. Coefficient of Expansion (ASTM D-696-91) 0.98 x 10-5 in./in./ ˚F 
M. Fuel Contribution (ASTM E-136-98a) Pass 
N. Flame Spread (ASTM E-84-94) 0, Class A 
O.  Smoke Index (ASTM E-84-94) 0, Class A 
P.  Fastener Withdrawal – Not less than 110 lbs 

2.5 INSPECTION 
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A.  The Architect or representative shall have access to the manufacturing facilities, either 
prior to contract award or thereafter, to inspect or verify compliance with the above 
specifications. 

 

3.0 EXECUTION 

3.1 PRE-INSTALLATION RESPONSIBILITY 

A.  Field Measurements: Prior to manufacturing, the Installer will be responsible for 
obtaining all field dimensions for inclusion on the Manufacturer’s shop drawings. 

B.  Coordination: The Installer will be responsible for the coordination of the installation with 
related sections, within the tolerances specified in the respective articles. 

C.  Discrepancies: Prior to installation, the Installer shall check job site dimensions and 
conditions. Any discrepancies between design and field dimensions shall be brought to 
the attention of the General Contractor and the Architect. 

3.2 INSTALLATION 

A.  Components shall be lifted/handled with suitable devices. 

B.  Components shall be installed plum and true. Shim where necessary. 

C.  Fasten components with self-drilling, self-tapping bugle head screws through face or 
back as indicated on shop drawings. 

D.  Where components are suspended, use as a minimum 12-gauge galvanized steel wire 
and the suspension points indicated on the shop drawings. 

E.  Framing, hangers, etc. as specified for Gypsum Board. 

F.  Butt joints are to be adhered together using high grade polyurethane construction 
adhesive. 

 

3.3 FINISHING 

A.  Refer to Painting Section of the Specifications. 

B.  The Paint Contractor shall comply with ASTM C 840-79 Specifications. 

C.  For joint finishing, tape, fill and sand all joints and introduce control joints (+/- 35'-0" O.C) 
as required under Section 09 25 00 of the Specifications and as outlined in U.S.G. or 
C.G.C. Gypsum Construction Handbook. Patch countersunk fasteners and any damage 
to match component texture. 

 
3.4 NOTES 
 

A.  CastWorks GRG components shall be used for Interior Applications only. 

B.  Unfinished GRG may exhibit slight imperfections, normally hidden by textured or matte 
finishes. To obtain satisfactory results with joints and high sheens, additional filling, 
sanding, level 5 priming and painting may be required. 
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C.  Improper sealing can cause tape joint read-through after painting. This is due to the 
difference in porosity between joint compounds and GRG therefore, ensure that the 
Painting Contractor seals all surfaces properly prior to finishing. 

D.  GRG components subject to critical lighting may require a level 5 finish by others.  

 

END OF SECTION 
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SECTION 09 65 23 

LUXURY VINYL TILE 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Luxury vinyl tile flooring as indicated. 

B. Related Requirements: 

1. Division 01 - General Requirements. 

2. Section 03 30 00 - Cast-in-Place Concrete. 

3. Section 09 05 61 - Moisture Testing for Flooring Installation. 

4. Section 09 65 13 - Rubber Base. 

1.02 DEFINITIONS 

A. Pop-up:  A pop-up is defined as any surface deviation or looseness of substrate that 

is equal to or greater than 1/64 (0.015625) inch above the concrete floor level, 

regardless of the size. 

1.03 SUBMITTALS 

A. Product Data: Submit manufacturer’s published technical data describing materials, 

construction and recommended installation instructions. Submit technical data and 

installation instructions for each adhesive material. Submit list and Product Data of 

recommended finish materials. 

B. Maintenance Instructions: Submit manufacturer’s recommendations for 

maintenance, care, and cleaning of luxury vinyl tile. 

C. Samples:  Submit Samples of luxury vinyl tile and any reducers or transitions in each 

available color and pattern. Following color selections, submit full size samples of 

each selected color and pattern. Submit pint cans of each type of adhesive. 

D. Maintenance Materials: Before Substantial Completion, deliver one unopened 

container of each color and pattern of luxury vinyl tile in each color and pattern 

installed. Label each container indicating locations installed. Include unopened cans 

of adhesives adequate to install the maintenance materials. 

E. Installer’s Experience Qualifications: Submit list of not less than five projects, 

extending over period of not less than five years, indicating installer’s experience 

record. Submit letter from manufacturer indicating manufacturer's approval for 

installer of the products. 
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1.04 QUALITY ASSURANCE 

A. Qualifications of Installer:  Minimum five years’ experience in successfully installing 

the same or similar flooring materials. 

B. Qualifications of Supervising Installer:  In addition to the qualifications of the installer 

listed above, the flooring installer’s supervisor shall have a minimum of 10 hours 

Cal-OSHA safety training. 

C. Pre-Installation and Progress meetings:  Prior to start of work of this section and 

after approval of submittals, schedule on-site meetings between Contractor, 

Supervising Installer, OAR and Project Inspector to review installation and 

procedures required for project. 

D. Comply with the following as a minimum requirement: 

1. Materials shall be compliant with requirements of CBC Chapter 11B and 

ADAAG. 

2. ASTM E84:  Class A Flame Spread Rating of 25 or less. 

3. Moisture Testing:  ASTM F1869 and ASTM F2170. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Materials shall be delivered to the Project site in original unopened manufacturer’s 

packaging clearly labeled with manufacturer’s name.  

B. Materials shall be stored at room temperature, but not less than 70 degrees F for not 

less than 48 hours before installation, unless manufacturer’s instructions specify 

otherwise. 

1.06 PROJECT CONDITIONS 

A. Ventilation and Temperature: Verify areas that are to receive new flooring are 

ventilated to remove fumes from installation materials.  Verify that areas are within 

temperature range recommended by the various material manufactures for Project 

site installation conditions. 

1.07 WARRANTY 

A. Manufacturer shall provide a twenty year wear material warranty. 

B. Installer shall provide a five year fabrication and installation warranty.  

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Shaw industries, Inc. 
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B. Tandus Centiva. 

C. InterfaceFLOR. 

D. Karndean. 

E. Armstrong. 

F. Or equal. 

2.02 MATERIALS 

A. Luxury Vinyl Tile:  Conform to ASTM F1700, Class III (printed film vinyl), type A, 4-

inch by 24-inch up to 18-inch by 48-inch by minimum 2.5 mm thick, colors and 

patterns as indicated on Drawings. Minimum of 20 mil wear layer 

B. Crack Filler and Leveling Compound: 100 percent cementitious binder type (as 

defined by ASTM C150).   

1. Webcrete #95 as manufactured by Durabond. 

2. Ardex SD-F. 

3. Armstrong  S184. 

4. Equal, as recommended by flooring manufacturer. 

5. Leveling Compound shall meet or exceed 200 pounds when tested in 
accordance with ASTM C1583. 

 

EDIT NOTE:  CONFIRM WITH OWNER APPROPRIATE LUXURY VINYL TILE 

ATTACHMENT: ADHESIVE OR INTERLOCKING FLOATING FLOOR GLUE 

FREE INSTALLATION. 

IF INTERLOCKING FLOATING FLOOR GLUE FREE INSTALLATION IS 

SLECTED, DELETE SUB-PARAGRAPHS D AND E BELOW. 

C. Interlocking floating glue free installation. 

D. Concrete Primer:  Non-staining type recommended by manufacturer of luxury vinyl 

tile.   

E. Adhesive:  Water based, low odor type formulated specially for installation with 

luxury vinyl tile, recommended by manufacturer. 

F. Reducer Strips:  Tapered rubber not less than one inch wide, and thickness to 

match tile. 

PART 3 - EXECUTION 
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3.01 TESTING 

A. Refer to Section 09 0561 - Moisture Testing for Flooring Installation. 

3.02 COORDINATION 

A. Coordinate with related Work to assure level, dry, smooth, and clean finish surfaces 

to receive luxury vinyl floor tile. 

3.03 EXAMINATION 

A. Field verify and correct deficiencies of conditions affecting Work before commencing 

Work of this section. 

3.04 PREPARATION OF CONCRETE SLABS 

A. Do not start preparation until underlying concrete floor slabs are at least 90 days old. 

 Any leveling compound under a vapor or moisture barrier shall be warranted to be 

installed in a wet or moist environment without moisture limitations.   

B. Leveling:  Check sub-floors for true to level and plane within the tolerance listed in 

Manufacturer’s installation instructions. Test floor areas both ways with a 10-foot 

straightedge and repair high and low areas exceeding allowable tolerance.  Pop ups 

shall be hammered out and floor filled with an approved cementitious leveling 

compound.  Remove high areas by power sanding, stone rubbing or grinding, 

chipping off and filling with an approved leveling compound, or equivalent method.  

Fill low areas with an approved leveling compound.  Repair and level surfaces 

having abrupt changes in plane, such as trowel marks or ridges, whether or not 

within allowable tolerance.  Clean areas where repairs are performed. 

C. Cracks or Depressions:  Fill voids with an approved cementitious leveling compound 

of the type recommended by flooring manufacturer for the specific Work conditions. 

D. Cleaning:  After leveling, clean substrates of deleterious substances and foreign 

matter.  

3.05 PREPARATION OF WOOD SUB-FLOORS 

A. Install underlayment in accordance with Section 06 1626 - Engineered Plywood 

Flooring Underlayment. 

B. Sweep floors and vacuum sanding dust. 

3.06 INSTALLATION OF TILE 

A. Color and pattern: Install tiles in the pattern indicated on Drawings.  If no pattern is 

indicated, tiles shall be installed in a rectangular pattern, in one color. 

B. Special designs and school logo: 
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1. Fabricate of sizes and colors indicated on drawings and from electronic file 

provided by Architect.   

2. Precision cut LVT tiles using either computer aided water-jet or laser 

technologies to a tolerance of 0.005 inch. 

C. Install luxury vinyl floor tile when ambient temperature is 70 degrees F or higher or 

manufacturer’s range. 

D. Install the tile adhesive in a thin film evenly with a notched trowel. Trowel notches 

shall be as recommended by adhesive manufacturer. 

1. Mix adhesive in accordance with manufacturer’s instructions. 

2. Install adhesive only in area that can be covered by flooring material within 

the adhesive manufacture’s recommended working time.  Adhesive 

application rate shall be as required to avoid telegraphing trowel lines to the 

surface after maintenance coatings are applied.  Adjust tile runoff during 

installation if necessary. 

3. Immediately remove any excess adhesive from the tile surface using the 

adhesive manufacturer’s recommended cleaner and a damp, not wet, cloth.  

E. Provide reducer where floor covering edges are exposed, such as at center of the 

door or where floor coverings terminate. 

F. Install tiles symmetrically about centerlines of areas progressing toward walls. Adjust 

border tiles to be even on all walls or nothing smaller than a 3” piece.  Tiles shall be 

straight and joints close.  Tile shall be cut to fit snug door jambs casing, pipes 

fixtures and walls.  No slivers at edges. 

G. Mechanically cut flooring material to produce square true edges. 

H. As floor tile is installed and within adhesive’s recommended working time, roll with a 

clean, smooth, 100-pound roller in both directions.  As the rolling proceeds, replace 

any loosened, defective, or damaged tile with new and finish to the specified 

condition. 

I. Remove dust, debris, and soil with any combination of sweeping, micro-fiber dust-

mopping with a properly treated, non-oily mop and vacuuming.  

3.07 CLEANING, NO WAXING, AND COMPLETION 

A. Maintain flooring surfaces clean as installation progresses. 

B. Use a sprayer to mist the area to be cleaned with a neutral cleaning solution 

prepared in accordance with manufacturer’s instructions.  

C. Gently scrub the floor using red or maroon cleaning, not stripping pads, mounted on 
a single disc, 175 RPM floor machine; or preferably, with a machine that uses 
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horizontally mounted brushes with a counter-rotating spindle motion.  Never allow 
the machine to remain running stationary. 

D. Remove the resulting slurry with a wet vacuum.  

E. Rinse the floor at least four times, each time using a clean mop and clean rinse 
water.  On the first rinse, apply just enough water to keep the floor wet until the 
solution is picked-up with a vacuum. The next two rinses should be with a fairly well 
wrung-out, damp mop.  The final rinse should produce virtually clean rinse water.  
Ensure the rinse water is clean throughout the rinsing process.  Avoid tracking the 
floor after the final rinse.  Check the floor after the final rinse for any missed areas 
and re-scrub/rinse as needed.  Repeat the rinsing process until all signs of the 
cleaning solution are removed and the floor shows no sign of haziness or dusting 
when dry.  If the Contractor has lightweight “automatic” floor machines capable of 
achieving the same result as described above, they may be used in-place of this 
method.  Do not flood or excessively dampen floor at any time. 

F. Allow the Work to dry thoroughly. 

G. Clean adjacent baseboard and other surfaces of adhesive and other materials.  

Replace damaged or defective Work to the specified condition. 

3.08 CLEAN UP 

A. Remove rubbish, debris, and waste materials and legally dispose of off Project site. 

3.09 PROTECTION 

A. Protect the Work of this section until Substantial Completion. 

END OF SECTION 
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SECTION 09 65 13 

 

RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Resilient base. 
2. Resilient molding accessories. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections: 
 

1. Section 09 68 13 – Tile Carpeting.  

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified, not less than 
12 inches long. 

C. Samples for Initial Selection: For each type of product indicated. 

D. 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. 

E. Product Schedule: For resilient base and accessory products. Use same designations 
indicated on Drawings. 

1.3 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. Furnish not less than 10 linear feet for every 500 linear feet 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 and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Coordinate mockups in this Section with mockups specified in other Sections. 
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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 time 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. Low-Emitting Materials: Flooring system shall comply with the testing and product 
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." 

2.2 THERMOSET-RUBBER BASE 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Roppe Corporation, USA; Pinnacle Rubber Base. 
2. Armstrong World Industries. 
3. Burke Mercer Flooring Products; a division of Burke Industries Inc. 
4. Flexco. 
5. Johnsonite; A Tarkett Company. 

B. Product Standard: ASTM F 1861, Type TS (Thermoset Vulcanized Rubber), Group I (solid, 
homogeneous). 
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1. Style and Location: 
a. Style A, Straight: Provide in areas with carpet. 
b. Style B, Standard Toe (Cove base): Provide in areas with polished concrete 

flooring and sealed concrete flooring. 

C. Thickness: 0.125 inch. 

D. Height: 4 inches unless otherwise noted. 

E. Lengths: Coils in manufacturer's standard length. 

F. Outside Corners: Preformed. 

G. Inside Corners: Preformed. 

H. Colors: As selected by Architect from full range of industry colors. 

2.3 RUBBER MOLDING ACCESSORY 

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. Armstrong World Industries, Inc. 
2. Burke Mercer Flooring Products; a division of Burke Industries Inc. 
3. Flexco. 
4. Johnsonite; A Tarkett Company. 
5. Roppe Corporation, USA. 

B. Description: Carpet edge for glue-down applications, and transition strips. 

C. Profile and Dimensions: As indicated. 

D. Locations: Provide rubber molding accessories in areas indicated. 

E. Colors: As selected by Architect from full range of industry colors.. 

2.4 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 comply with the testing and product 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." 
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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 according to manufacturer's written instructions to ensure adhesion of 
resilient products. 

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

C. Do not install resilient products until they are the same temperature as the 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. 

D. 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. 
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G. Preformed Corners: Install preformed corners before installing straight pieces. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece. Install reducer strips at edges of floor covering that would 
otherwise be exposed. 

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 exposed 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. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

END OF SECTION 
 

 

 

 

 

 

  



 
 
2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 09 68 13 
 San Rafael City Schools Tile Carpeting - 1 

SECTION 09 68 13 

TILE CARPETING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   
 

1. Modular carpet tile.  

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Requirements: 

 
1. Section 09 65 13 "Resilient Base and Accessories" for resilient wall base and 

accessories installed with carpet tile. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  American Association of Textile Chemists and Colorists (AATCC) 
  ASTM International (ASTM) 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include manufacturer's written data on physical characteristics, durability, and fade 
resistance. 

2. Include manufacturer's written installation recommendations for each type of 
substrate. 

B. Shop Drawings: For carpet tile installation, plans showing the following: 

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations 
where cutouts are required in carpet tiles. 

2. Carpet tile type, color, and dye lot. 
3. Type of subfloor. 
4. Type of installation. 
5. Pattern of installation. 
6. Pattern type, location, and direction. 
7. Pile direction. 
8. Type, color, and location of insets and borders. 
9. Type, color, and location of edge, transition, and other accessory strips. 
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10. Transition details to other flooring materials. 

C. Samples:  For each of the following products and for each color and texture required.  Label 
each sample with manufacturer's name, material description, color, pattern, and designation 
indicated on Drawings and in schedules. 

1. Carpet:  Submit minimum 24 by 24 inch samples of each type of carpet showing full 
range of color, texture, and pattern variations expected.  Prepare samples from same 
materials to be used for the project. 

D. Product Schedule: For carpet tile. Use same designations indicated on Drawings. 

E. Submittal procedures and quantities are specified in Section 01300. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For carpet tile, for tests performed by a qualified testing agency. 

C. Sample Warranty: For special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For carpet tiles to include in maintenance manuals. Include the 
following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products 
and procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet 
tile. 

1.6 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. Carpet Tile:  Full-size units equal to 5 percent of amount installed for each type 
indicated, but not less than 10 square yards. 

1.7 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. The quantity of volatile organic compounds (VOC) used in leveling and patching 
compounds and adhesives shall not exceed the limits permitted under the current 
regulations for architectural coatings of the Bay Area Air Quality Management District 
and South Coast Air Quality Management District. 
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2. Floor Finish Materials:  Meet the requirements of 2016 CBC Title 24 Part 2 Chapter 8 
- Interior Finishes, Section 804. 

B. Installer Qualifications:  An experienced installer who is certified by the International 
Certified Floorcovering Installers Association. 

C. Fire-Test-Response Ratings:  Where indicated, provide carpet tile identical to those of 
assemblies tested for fire response according to NFPA 253 by a qualified testing agency. 

D. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockups at locations and in sizes directed by the Architect. 
2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Comply with the Carpet and Rug Institute's CRI 104. 

1.9 FIELD CONDITIONS 

A. Comply with the Carpet and Rug Institute's CRI 104 for temperature, humidity, and 
ventilation limitations. 

B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are enclosed 
and weathertight, wet-work in spaces is complete and dry, and ambient temperature and 
humidity conditions are maintained at levels planned for building occupants during the 
remainder of the construction period. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry 
to bond with adhesive and concrete slabs have pH range recommended by carpet tile 
manufacturer. 

D. Where demountable partitions or other items are indicated for installation on top of carpet 
tiles, install carpet tiles before installing these items. 

1.10 WARRANTY 

A. Provide an extended warranty under the provisions of Section 01 78 36.  

B. Warranty Performance Requirements: 

1. Warranty shall be for Lifetime on all items except as specified herein. 
2. Lifetime warranty shall cover face components and backing components. 
3. Warranty shall be non-prorated. 
4. Carpet manufacturer shall warrant both product and adhesive systems. 
5. Provide manufacturer’s lifetime warranties as follows: 

a. Wear. 
b. Static. 
c. Edge ravel. 
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d. Zippering. 
e. Dimensional stability. 
f. Impervious to liquids. 

C. Supplemental Fiber Warranty Items:  

1. Colorfastness to light. 
2. 10 year stain warranty. 
3. 10 year colorfastness to atmospheric contaminants.  

PART 2 - -PRODUCTS 

2.1 CARPET TILE 

A. General:  Carpet shall contain a minimum of 10 percent of recycled materials. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Interface Corp. 
2. Lees Commercial Carpet. 
3. Mohawk Group (The); Mohawk Carpet, LLC. 
4. Shaw Contract Group; a Berkshire Hathaway company. 
5. Tandus-Centiva.    

C. Basis-of-Design Product: 

 The Mohawk Group, www.themohawkgroup.com; One First Tile 

2.2 MODULAR CARPET TILE CONSTRUCTION 

A. Modular backing composite shall be constructed in the following manner: 

1. Backing Material/Composition: 

a. Primary:  Reinforced synthetic, non woven. 
b. Bonding Agent:  Premium vinyl composite polymer. 
c. Secondary:  Fiberglass reinforced vinyl composite polymer. 
d. Total Backing Weight:  Minimum of 110 ounces per square yard. 

B. Carpet Type:  Carpet shall meet the following minimum requirements: 

1. Style Name:    One First Tile 
2. Style Number:     MT086 
3. Color:     As selected by Architect 
4. Tufted Pile Weight:    24.0 oz. per sq. yd.  
5. Product Type:     Tile 
6. Construction:     Tufted 
7. Minimum Sq. Yd.:    No Minimum 
8. Surface Texture:    Textured Patterned Loop 
9. Gauge:      1/12  
10. Density:     6,546 
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11. Weight Density:    157,104 
12. Stitches Per Inch:    9.0  
13. Finished Pile Thickness:   0.132" 
14. Dye Method:     Solution Dyed 
15. Backing Material:    EcoFlex ICT 
16. Fiber Type:     Colorstrand® SD Nylon 
17. Pattern Repeat:    Not Applicable 
18. Size:      24" x 24"     
19. Installation Method:    MultiDirectional, Monolithic, QuarterTurn 
20. Soil Release Technology:   Sentry Soil Protection 
21. GSA Stain Release Rating:   Pass 
22. Foot Traffic Recommendation TARR:  Severe 
23. Sustainability: 

C. Sustainable Design Requirements:  
 

1. IAQ Green Label Plus:    CRI Green Label Plus GLP1098 
2. Pre-Consumer Recycled Content:  48% 
3. NSF 140:     EcoFlex ICT - NSF 140 Gold 
4. Declare Label:     Declared 

D. Antimicrobial Treatment:  Manufacturer's standard material. 

E. Performance Characteristics:  As follows: 
 

1. Electrostatic Propensity: Less than 3.5 kV according to AATCC-134.   
2. Flammability: ASTM E 648 Class 1 (Glue Down). 
3. Smoke Density: ASTM E 662 Less than 450. 

2.3 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 complies with flammability requirements for 
installed carpet tile and is recommended by carpet tile manufacturer for releasable 
installation. 

1. Adhesives 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." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, alkalinity range, installation tolerances, and 
other conditions affecting carpet tile performance.  Examine carpet tile for type, color, 
pattern, and potential defects. 
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B. Examine carpet tile for type, color, pattern, and potential defects. 

C. Concrete Subfloors:  Verify that concrete slabs comply with ASTM F710 and the following: 

1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other 
materials that may interfere with adhesive bond.  Determine adhesion and dryness 
characteristics by performing bond and moisture tests recommended by carpet tile 
manufacturer. 

2. Subfloor finishes comply with requirements specified in Division 03 Section "Cast-in-
Place Concrete" for slabs receiving carpet tile. 

3. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

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 carpet tile 
manufacturer. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

E. Concrete vapor control treatment is specified in Section 03 35 07.  All concrete slab 
surfaces scheduled to receive carpet tile flooring shall receive concrete vapor control 
treatment.   

F. Do not install carpet over concrete with excessive moisture or dust producing surface that is 
not adequately sealed. 

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:  Mill-applied, peel-and-stick adhesive. 

C. Maintain dye lot integrity.  Do not mix dye lots in same area. 

D. Maintain pile-direction patterns recommended in writing by carpet tile manufacturer and as 
shown on reviewed shop drawings. 
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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 finish flooring as marked on subfloor.  Use nonpermanent, 
nonstaining marking device. 

H. Install pattern parallel to walls and borders. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive and other surface blemishes using cleaner recommended 
by carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 
3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Protect installed carpet tile to comply with the Carpet and Rug Institute's CRI 104, 
Section 13.7. 

C. 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 
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SECTION 09 68 13 

TILE CARPETING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   
 

1. Modular carpet tile.  

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Requirements: 

1. Section 03 35 07 “Concrete Vapor Control Treatment.”  
2. Section 09 65 13 "Resilient Base and Accessories" for resilient wall base and 

accessories installed with carpet tile. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  American Association of Textile Chemists and Colorists (AATCC) 
  ASTM International (ASTM) 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include manufacturer's written data on physical characteristics, durability, and fade 
resistance. 

2. Include manufacturer's written installation recommendations for each type of 
substrate. 

B. Shop Drawings: For carpet tile installation, plans showing the following: 

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations 
where cutouts are required in carpet tiles. 

2. Carpet tile type, color, and dye lot. 
3. Type of subfloor. 
4. Type of installation. 
5. Pattern of installation. 
6. Pattern type, location, and direction. 
7. Pile direction. 
8. Type, color, and location of insets and borders. 
9. Type, color, and location of edge, transition, and other accessory strips. 



 
 
2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 09 68 13 
 San Rafael City Schools Tile Carpeting - 2 

10. Transition details to other flooring materials. 

C. Samples:  For each of the following products and for each color and texture required.  Label 
each sample with manufacturer's name, material description, color, pattern, and designation 
indicated on Drawings and in schedules. 

1. Carpet:  Submit minimum 24 by 24 inch samples of each type of carpet showing full 
range of color, texture, and pattern variations expected.  Prepare samples from same 
materials to be used for the project. 

D. Product Schedule: For carpet tile. Use same designations indicated on Drawings. 

E. Submittal procedures and quantities are specified in Section 01300. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For carpet tile, for tests performed by a qualified testing agency. 

C. Sample Warranty: For special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For carpet tiles to include in maintenance manuals. Include the 
following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products 
and procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet 
tile. 

1.6 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. Carpet Tile:  Full-size units equal to 5 percent of amount installed for each type 
indicated, but not less than 10 square yards. 

1.7 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. The quantity of volatile organic compounds (VOC) used in leveling and patching 
compounds and adhesives shall not exceed the limits permitted under the current 
regulations for architectural coatings of the Bay Area Air Quality Management District 
and South Coast Air Quality Management District. 
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2. Floor Finish Materials:  Meet the requirements of 2016 CBC Title 24 Part 2 Chapter 8 
- Interior Finishes, Section 804. 

B. Installer Qualifications:  An experienced installer who is certified by the International 
Certified Floorcovering Installers Association. 

C. Fire-Test-Response Ratings:  Where indicated, provide carpet tile identical to those of 
assemblies tested for fire response according to NFPA 253 by a qualified testing agency. 

D. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockups at locations and in sizes directed by the Architect. 
2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Comply with the Carpet and Rug Institute's CRI 104. 

1.9 FIELD CONDITIONS 

A. Comply with the Carpet and Rug Institute's CRI 104 for temperature, humidity, and 
ventilation limitations. 

B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are enclosed 
and weathertight, wet-work in spaces is complete and dry, and ambient temperature and 
humidity conditions are maintained at levels planned for building occupants during the 
remainder of the construction period. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry 
to bond with adhesive and concrete slabs have pH range recommended by carpet tile 
manufacturer. 

D. Where demountable partitions or other items are indicated for installation on top of carpet 
tiles, install carpet tiles before installing these items. 

1.10 WARRANTY 

A. Provide an extended warranty under the provisions of Section 01 78 36.  

B. Warranty Performance Requirements: 

1. Warranty shall be for Lifetime on all items except as specified herein. 
2. Lifetime warranty shall cover face components and backing components. 
3. Warranty shall be non-prorated. 
4. Carpet manufacturer shall warrant both product and adhesive systems. 
5. Provide manufacturer’s lifetime warranties as follows: 

a. Wear. 
b. Static. 
c. Edge ravel. 
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d. Zippering. 
e. Dimensional stability. 
f. Impervious to liquids. 

C. Supplemental Fiber Warranty Items:  

1. Colorfastness to light. 
2. 10 year stain warranty. 
3. 10 year colorfastness to atmospheric contaminants.  

PART 2 - -PRODUCTS 

2.1 CARPET TILE 

A. General:  Carpet shall contain a minimum of 10 percent of recycled materials. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Interface Corp. 
2. Lees Commercial Carpet. 
3. Mohawk Group (The); Mohawk Carpet, LLC. 
4. Shaw Contract Group; a Berkshire Hathaway company. 
5. Tandus-Centiva.    

C. Basis-of-Design Product: 

 The Mohawk Group, www.themohawkgroup.com; One First Tile 

2.2 MODULAR CARPET TILE CONSTRUCTION 

A. Modular backing composite shall be constructed in the following manner: 

1. Backing Material/Composition: 

a. Primary:  Reinforced synthetic, non woven. 
b. Bonding Agent:  Premium vinyl composite polymer. 
c. Secondary:  Fiberglass reinforced vinyl composite polymer. 
d. Total Backing Weight:  Minimum of 110 ounces per square yard. 

B. Carpet Type:  Carpet shall meet the following minimum requirements: 

1. Style Name:    One First Tile 
2. Style Number:     MT086 
3. Color:     As selected by Architect 
4. Tufted Pile Weight:    24.0 oz. per sq. yd.  
5. Product Type:     Tile 
6. Construction:     Tufted 
7. Minimum Sq. Yd.:    No Minimum 
8. Surface Texture:    Textured Patterned Loop 
9. Gauge:      1/12  
10. Density:     6,546 
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11. Weight Density:    157,104 
12. Stitches Per Inch:    9.0  
13. Finished Pile Thickness:   0.132" 
14. Dye Method:     Solution Dyed 
15. Backing Material:    EcoFlex ICT 
16. Fiber Type:     Colorstrand® SD Nylon 
17. Pattern Repeat:    Not Applicable 
18. Size:      24" x 24"     
19. Installation Method:    MultiDirectional, Monolithic, QuarterTurn 
20. Soil Release Technology:   Sentry Soil Protection 
21. GSA Stain Release Rating:   Pass 
22. Foot Traffic Recommendation TARR:  Severe 
23. Sustainability: 

C. Sustainable Design Requirements:  
 

1. IAQ Green Label Plus:    CRI Green Label Plus GLP1098 
2. Pre-Consumer Recycled Content:  48% 
3. NSF 140:     EcoFlex ICT - NSF 140 Gold 
4. Declare Label:     Declared 

D. Antimicrobial Treatment:  Manufacturer's standard material. 

E. Performance Characteristics:  As follows: 
 

1. Electrostatic Propensity: Less than 3.5 kV according to AATCC-134.   
2. Flammability: ASTM E 648 Class 1 (Glue Down). 
3. Smoke Density: ASTM E 662 Less than 450. 

2.3 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 complies with flammability requirements for 
installed carpet tile and is recommended by carpet tile manufacturer for releasable 
installation. 

1. Adhesives 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." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, alkalinity range, installation tolerances, and 
other conditions affecting carpet tile performance.  Examine carpet tile for type, color, 
pattern, and potential defects. 
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B. Examine carpet tile for type, color, pattern, and potential defects. 

C. Concrete Subfloors:  Verify that concrete slabs comply with ASTM F710 and the following: 

1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other 
materials that may interfere with adhesive bond.  Determine adhesion and dryness 
characteristics by performing bond and moisture tests recommended by carpet tile 
manufacturer. 

2. Subfloor finishes comply with requirements specified in Division 03 Section "Cast-in-
Place Concrete" for slabs receiving carpet tile. 

3. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

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 carpet tile 
manufacturer. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

E. Concrete vapor control treatment is specified in Section 03 35 07.  All concrete slab 
surfaces scheduled to receive carpet tile flooring shall receive concrete vapor control 
treatment.   

F. Do not install carpet over concrete with excessive moisture or dust producing surface that is 
not adequately sealed. 

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:  Mill-applied, peel-and-stick adhesive. 

C. Maintain dye lot integrity.  Do not mix dye lots in same area. 

D. Maintain pile-direction patterns recommended in writing by carpet tile manufacturer and as 
shown on reviewed shop drawings. 
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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 finish flooring as marked on subfloor.  Use nonpermanent, 
nonstaining marking device. 

H. Install pattern parallel to walls and borders. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive and other surface blemishes using cleaner recommended 
by carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 
3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Protect installed carpet tile to comply with the Carpet and Rug Institute's CRI 104, 
Section 13.7. 

C. 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 
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SECTION 09 91 00 

PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Furnishing of materials and equipment and completion of painting and 
painter's finish on exposed exterior and interior surfaces as required to complete the 
painting and finishing as indicated and specified. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Requirements: 
 

1. Section 05 12 00 "Structural Steel Framing" for shop priming of metal substrates. 
2. Section 05 50 00 "Metal Fabrications" for shop priming metal fabrications. 
3. Section 05 52 13 "Pipe and Tube Railings" for shop priming pipe and tube railings. 

1.2 DEFINITIONS 

A. Blocking: Two painted surfaces sticking together such as a painted door sticking to a 
painted jamb.  

B. PDCA: Painting & Decorating Contractors of America www.pdca.org. 

C. SSPC: Scopes of SSPC Surface Preparation Standards and Specifications. www.sspc.org. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product.  Include preparation requirements and application 
instructions.  

B. Samples:  Prepare samples of colors and textures based upon the Architect's selections 
and submit them for review. 

1. Painted Wall Samples:  Prepare on 8" by 10" matt board in a stair step manner so all 
required coats show. 

2. Painted Wood Samples:  Prepare on clear Douglas fir or pine 1" by 4" by 12" long 
strips, arranged in a stair step manner so all required coats show. 

3. Stain Finish Samples:  Prepare on a 1" by 4" by 12" long sample of the surface type 
scheduled for staining. 

4. Clear Wood Finish Samples:  Prepare on a 1" by 4" by 12" long sample of the 
surface type scheduled for clear finish. 
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C. Product List: Cross-reference to paint system and locations of application areas. Use same 
designations indicated on Drawings and in schedules. Include color designations. 

D. Submittal procedures and quantities are specified in Section 01 33 00. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra paint materials from the same production run as the materials applied and in 
the quantities described below.  Package with protective covering for storage and identify 
with labels describing contents.  Deliver extra materials to Owner. 

B. Quantity:  Furnish Owner with an additional 3 percent, but not less than one gallon of each 
material and color applied. 

1.4 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected 
to verify preliminary selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 

 
1. Architect will select one surface to represent surfaces and conditions for application 

of each paint system. 
a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft.  
b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 
a. If preliminary color selections are not approved, apply additional mockups of 

additional colors selected by Architect at no added cost to Owner. 
3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such 
deviations in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

B. The intent and requirements of this section, is that materials, items and surfaces which are 
normally painted and finished in construction of this type and quality, shall be so included, 
whether or not said materials, items or surfaces are specifically called out and included in 
the schedules and notes on the drawings, or is, or is not, specifically mentioned in these 
specifications. 

C. The following general categories of construction and items are included under other 
sections, and shall not be a part of this section: 

1. Shop prime painting of structural and miscellaneous iron or steel. 
2. Shop prime painting of hollow metal. 
3. Shop finished construction and items. 

D. Paint exposed mechanical, plumbing and electrical construction, which is not factory 
finished. 

E. The Room Finish Schedules indicated, show the location of interior room surfaces to be 
painted or finished.  The schedule indications are general and do not necessarily define the 
detail requirements.  Include detailed refinements and further instructions as may be given 
for the required complete finishing of spaces and rooms. 
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F. Regulatory Requirements.  The quantity of volatile organic compounds (VOC) used in paint 
products shall not exceed the limits permitted under the current regulations for architectural 
coatings of the Bay Area Air Quality Management District. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Delivery: 

1. Deliver paint in manufacturer's labeled and sealed containers.  Labels shall include 
manufacturer's name, brand, type, batch number, color of paint and instructions for 
reducing.  Thin only in accordance with printed directions of manufacturer.  Thinning 
shall comply with the regulations of the air pollution control district having jurisdiction. 

2. Do not deliver or use materials other than those specified, or approved. 

B. Storage and Handling:  Store paint materials and equipment, when not in actual use, in 
places specifically assigned for that purpose.  Ventilate storage space and provide fire 
protection.  Mix and handle paint in these assigned areas; use metal containers for mixing 
and handling and designed for safety.  Remove paint materials, including rags, tarpaulins, 
mixers, and empty containers and filled or partially filled containers from the building areas 
at the close of each working day. 

1.6 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures 
are between 50 and 95 deg F 

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; 
at temperatures less than 5 deg F  above the dew point; or to damp or wet surfaces. 

C. Examine the drawings and the specifications of other trades and consult with the other 
trades to determine the full extent of surfaces and items that are specified to include shop 
priming and shop finish painting. 

1.7 WARRANTY  

A. Provide an extended warranty under the provisions of Section 01 78 36. 

B. Warrant painting and finishing against peeling, fading, cracking, blistering, or crazing for a 
period of 2 years from the date of "Substantial Completion".  The written warranty shall 
include materials and labor.  The warranty shall be signed by the paint manufacturer, the 
painter and the Contractor. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Products:  Subject to compliance with requirements, provide products listed 
from one of the following manufacturers for the paint category indicated.  
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1. Benjamin Moore. 
2. Dunn-Edwards Corp. 
3. PPG Paints. 
4. Kelly-Moore Paint Co. 
5. Sherwin-Williams Co. 

B. Primer and sealer coats may be thinned no more than 10 percent, with paint manufacturer's 
thinner.  Use other materials as they come from the can, except as otherwise approved. 

C. Secure the Color Schedule before undercoating.  Unless otherwise specified, tint 
undercoats slightly to approximate the color of the finish coat.  Obtain approval of colors 
before proceeding with the finishing operations. 

D. Where a specific name is not given for a product or ingredient, provide item of the best 
quality of the approved manufacturer, which is normally used for the intended purpose. 

2.2 PAINT, GENERAL 

A. Material Compatibility: 
 

1. Provide materials for use within each paint system that are compatible with one 
another and substrates indicated, under conditions of service and application as 
demonstrated by manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

B. Low-Emitting Materials:  Interior paints and coatings 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." 

C. Colorants:  The use of colorants containing hazardous chemicals, such as ethylene glycol, 
is prohibited. 

2.3 COLOR SELECTION 

A. The Architect will select the finish colors and determine the basic hues of all surfaces to be 
painted or finished. 

B. Colors:  Custom colors as selected by the Architect. 

C. After the actual painting and finishing has started, the Architect retains the right to make 
minor modifications in tone and shade on the various surfaces to suit the actual lighting 
conditions encountered.  Submit additional samples, as required, to assist the Architect in 
his final selection. 

D. The number of colors to be used in any given room or space, and on the entire project, will 
be determined by the Architect. 

2.4 MATERIALS 
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A. Substitutions:  Materials will be considered for substitution subject to requirements specified 
in Section 01 25 13.  Submit chemical formulations of materials proposed for substitution to 
demonstrate that formulation of substitution is similar to formulation of specified product; or 
results of test showing that performance of substitution is equivalent to performance of 
specified product. 

B. Acceptable Products:  Unless otherwise specified in the Paint Schedule, acceptable 
products include the following or equal: 

1. Galvanized Metal Primer: 

Benjamin-Moore; P04 Acrylic Metal Primer 
Dunn-Edwards Corp.; UGPR00 Ultra-Grip 
PPG PAINTS; 4020 Pitt Tech Plus  (91 g/L VOC) 
Kelly-Moore Paint Co.; 5725 DTM Acrylic Primer/Finish 

  Sherwin Williams Co.; B66 Pro Industrial Pro-Cryl Universal Acrylic Primer 
 

2. Ferrous Metal Primer: 

  Benjamin-Moore; P04 Acrylic Metal Primer 
Dunn-Edwards Corp.; BRPR00-1 Bloc-Rust 
PPG PAINTS; 4020 Pitt Tech Plus (91 g/L VOC)   
Kelly-Moore Paint Co.; 5725 DTM Acrylic Primer/Finish 

  Sherwin-Williams Co.; Pro Industrial ProCryl Universal Metal Primer B66-310 
 

3. Aluminum Primer: 

  Benjamin-Moore; P04 Acrylic Metal Primer  
Dunn-Edwards Corp.; ULGM00, Ultrashield, Int./Ext. Galvanized Metal Primer 
PPG PAINTS; 4020 Pitt Tech Plus (91 g/L VOC 
Kelly-Moore Paint Co.; 5725 DTM Acrylic Primer/Finish 

  Sherwin-Williams Co.; Pro Industrial ProCryl Universal Metal Primer B66-310 
 

4. Concrete and Plaster Primer - Exterior: 

  Benjamin-Moore; 066 Acrylic Masonry Sealer 
Dunn-Edwards Corp.; ESPR00 Eff-Stop 
PPG Paints; 6001 Hydro-Sealer (86.4 g/L VOC) 

  Kelly-Moore Paint Co.; 247 Acry-Shield 100% Acrylic Masonry Primer 
  Sherwin-Williams Co.; Loxon Exterior Acrylic Masonry Primer A24 Series 
   

5. Intermediate Metal Undercoat - Exterior: 

  Benjamin-Moore; P04 Acrylic Metal Primer  
  Dunn Edwards: N/A   
  PPG PAINTS; 4020 Pitt Tech Plus (91 g/L VOC) 

Kelly-Moore Paint Co.; 5725 DTM Acrylic Primer/Finish 
  Sherwin-Williams Co.; Pro Industrial ProCryl Universal Metal Primer B66-310 

6. Acrylic Enamel Undercoat - Interior: 

  Benjamin-Moore; 253 Moorcraft Superspec Latex Enamel Undercoat  
Dunn-Edwards Corp.; IKPR00 Interkote  
PPG PAINTS;1000 Prep & Prime Enamel Undercoater (92.6 g/L VOC)   
Kelly-Moore Paint Co.; 973 Acry-Plex ZERO VOC Interior Wall Primer Undercoat 



 
 
2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 09 91 00 
 San Rafael City Schools Painting - 6 

  Sherwin-Williams Co.; ProMar 200 Zero Primer B282600 

7. Vinyl Acrylic Sealer: 

  Benjamin-Moore; 534 Ultra Spec 500 Interior Latex Primer 
Dunn-Edwards Corp.; VNPR00 Vinylastic 
PPG Paints; 1000 Hi Hide Interior Primer Sealer (92.6 g/L VOC) 
Kelly-Moore Paint Co.; 971 Acry-Plex Zero VOC Interior PVA Primer/Sealer 

  Sherwin-Williams Co.;  Premium Wall & Wood Primer B28 

8. Acrylic Gloss Enamel: 

  Benjamin-Moore; Ultra Spec EXT 449 Gloss Finish 
Dunn-Edwards Corp.; EVSH60 Evershield Gloss 
PPG Paints; 3028N Ultra-Hide 250 Int/Ext Gloss Enamel (34 g/L VOC) 

  Kelly-Moore Paint Co.; Devcryl 1449 Waterborne Gloss 
  Sherwin-Williams Co.; A-100 Acrylic Gloss A8 Series 
   

9. Acrylic Finish Coat - Flat - Exterior: 

  Benjamin-Moore; 447 Ultra Spec EXT Flat Finish 
Dunn-Edwards Corp.; EVSH10 Evershield Flat / SSHL10 Spartashield Flat 
PPG PAINTS; 2200XI Fortis 350 Exterior Flat (49.25 g/L VOC)   

  Kelly-Moore Paint Co.; 1200 Premium Professional Exterior 100% Acrylic Flat 
  Sherwin-Williams Co.; A-100 Exterior Latex A6 

 
10. Acrylic Enamel-Non Blocking - Low Sheen - Interior: 

  Benjamin-Moore; Advance Satin Waterborne Alkyd 792  
Dunn-Edwards Corp.; SPMA40 Suprema Low Sheen 
PPG Paints; 1402N Ultra Hide-250Non-Blocking Eggshell (50 g/L VOC) 
Kelly Moore Paint Co.; 1610 Acry-Plex 100% Acrylic Eggshell Enamel 
Sherwin-Williams Co.; Pro Industrial Waterbased Alkyd Urethane Enamel B53 

11. Acrylic Latex Enamel - Semi-Gloss - Interior: 

  Benjamin-Moore; 539 Ultra Spec 500 Semi-Gloss 
Dunn-Edwards Corp.; SPMA50 Suprema Semi-Gloss / SZRO50 SpartaZero 

  PPG PAINTS; 6-4510XI Speedhide Zero Semi-Gloss Enamel (Zero VOC) 
Kelly-Moore Paint Co.; 1050 Premium Professional Semi-Gloss Enamel 

  Sherwin-Williams Co.; Pro Industrial Waterbased Alkyd Urethane Enamel B53 
   

12. Acrylic Enamel-Non Blocking - Semi-Gloss - Interior: 

  Benjamin-Moore; EcoSpec W/B Semi Gloss 376 
Dunn-Edwards Corp.; EVSH50 Evershield Semi-Gloss 
PPG PAINTS; 3028N Ultra-Hide 250 Int/Ext Gloss Enamel (34 g/L VOC) 
Kelly-Moore Paint Co.; 1650 Acry-Plex 100% Acrylic Interior Semi-Gloss Enamel 

  Sherwin-Williams Co.; Solo Semi Gloss A76W0051 
 

13. Wood Stain - Interior: 

  Benjamin-Moore/Lenmar; Waterborne Wiping Stain 1WB.1300 
Dunn-Edwards Corp.; Old Masters Water-based Wood Stain 
PPG PAINTS Deft DFT300 Waterborne Stain (>250 g/L VOC) 
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Kelly-Moore Paint Co.; Woodcraft 2700 100 VOC Series Stain-Gem-Glo Wiping Stain 
Sherwin-Williams Co.; Wood Classics Interior Stain A48-200 Series 

14. Sanding Sealer - Light Wood - Interior: 

  Benjamin-Moore/Lenmar; Self Sealing  
Dunn-Edwards Corp.; VALPRO, Sanding Sealer (NAS2750)   
PPG Paints; Gemini Pre-Cat 275 VOC Series Clear Lacquer (265 g/L VOC) 
Kelly Moore Paint Co.; 4623 Clear Lacquer Sanding Sealer – Gemini Pre-Cat 275 
VOC Series Sanding Sealer   
Sherwin-Williams Co.; Low VOC Acrylic Lacquer Sanding Sealer Wood Classics 
 

15. Semi-Gloss Lacquer - Interior Light Wood: 

  Benjamin-Moore/Lenmar; Megavar Waterborne Acrylic Lacquer 1WB.500 Series 
Dunn-Edwards Corp.; VALPRO, NAF2756 (60 Sheen) Semi-Gloss 
PPG Paints; Gemini Pre-Cat 275 VOC Series Clear Lacquer (265 g/L VOC) 
Kelly Moore Paint Co.; 4824 275 VOC Semi-Gloss Precatalyzed Lacquer- Gemini 
Pre-Cat 275 VOC Series Semi-Gloss Lacquer   
Sherwin-Williams Co.; Low VOC Water White Lacquer Semigloss Wood Classics 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting performance of 
the Work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 
meter as follows: 

 
1. Concrete:  12 percent. 
2. Masonry (Clay and CMU):  12 percent. 
3. Wood:  15 percent. 
4. Portland Cement Plaster:  12 percent. 
5. Gypsum Board:  12 percent. 

C. Portland Cement Plaster Substrates:  Verify that plaster is fully cured, including pH testing 
to determine that alkalinity is within limits established by the manufacturer. 

D. Exterior Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

E. Gypsum Board Substrates: Verify that finishing compound is sanded smooth 

F. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

G. Proceed with coating application only after unsatisfactory conditions have been corrected. 
 

1. Application of coating indicates acceptance of surfaces and conditions. 
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3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 
applicable to substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable 
and are not to be painted.  If removal is impractical or impossible because of size or weight 
of item, provide surface-applied protection before surface preparation and painting. 

 
1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed.  Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, 
grease, and incompatible paints and encapsulants. 

 
1. Remove incompatible primers and reprime substrate with compatible primers or 

apply tie coat as required to produce paint systems indicated. 

D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and 
chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces to be painted 
exceeds that permitted in manufacturer's written instructions, including pH testing to 
determine that alkalinity is within limits established by the manufacturer. 

E. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using 
methods recommended in writing by paint manufacturer, but not less than the following: 

 
1. SSPC-SP 1, "Solvent Cleaning." 
2. SSPC-SP 2, "Hand Tool Cleaning." 
3. SSPC-SP 11, "Power Tool Cleaning to Bare Metal." 

F. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas 
of shop paint, and paint exposed areas with the same material as used for shop priming to 
comply with SSPC-PA 1 for touching up shop-primed surfaces. 

G. Galvanized-Metal Substrates:   
 
1. Clean all galvanized metal with an appropriate Metal Prep and Passivator Remover. 
2. To ensure passivators removal, perform the following test: 

a. With a 2% to 5% copper sulfate solution, place a swab or droplets on the 
prepared area.  If the copper sulfate causes the galvanized to blacken, 
passivator has been removed and is ready for paint applications. 

b. If the copper sulfate has no effect on the galvanized, continue with metal prep 
solution OR use a Scotch Pad to abrade it being careful not to remove the 
galvanization itself.   

3. Then apply required primer, allow drying as described in the product data sheets and  
test adhesion prior  to applying finish coat(s). 

H. Aluminum Substrates:  Remove loose surface oxidation. 

I. Wood Substrates: 
 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Sand surfaces that will be exposed to view, and dust off. 
3. Prime edges, ends, faces, undersides, and backsides of wood. 
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4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 
wood filler.  Sand smooth when dried. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI 
Manual." 

 
1. Use applicators and techniques suited for paint and substrate indicated. 
2. The number of coats scheduled is the minimum number of coats required.  Additional 

coat(s) shall be applied at no additional cost to the Owner, to completely hide base 
material, provide uniform color, and to produce satisfactory finish results. 

3. Apply coatings without thinning except as specifically required by label directions, or 
required by these specifications.  In such cases, thinning shall be the minimum 
reduction permitted. 

4. Paint surfaces behind movable items same as similar exposed surfaces.  Before final 
installation, paint surfaces behind permanently fixed items with prime coat only. 

5. Paint both sides and edges of exterior doors and entire exposed surface of exterior 
door frames. 

6. Paint exposed and semi-exposed surfaces of stops and mouldings at hollow metal 
frames with glazed lites before installation of glazing; paint exposed screw heads at 
stops and mouldings after installation.   

7. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

8. Priming may not be required on items delivered with prime or shop coats, unless 
otherwise specified.  Touch up prime coats applied by others as required ensuring an 
even primed surface before applying finish coat. 

B. If undercoats or other conditions show through topcoat, apply additional coats until cured 
film has a uniform paint finish, color, and appearance. 

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp 
lines and color breaks. 

D. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic 
Safety and Security Work: 

 
1. Paint the following work where exposed to view: 

a. Equipment, including panelboards and switch gear. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Duct, equipment, and pipe insulation having cotton or canvas insulation 

covering or other paintable jacket material. 
h. Tanks that do not have factory-applied final finishes. 

2. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and 
outlets that are visible from occupied spaces. 

3.4 CLEANING AND PROTECTION 
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A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials 
from Project site. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints by 
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application. Correct damage to 
work of other trades by cleaning, repairing, replacing, and refinishing, as approved by 
Architect, and leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.5 PAINTING SCHEDULE 

A. Exterior Surfaces: 

1. Galvanized Metals - Gloss: (Galvanized surfaces exposed to sight and/or weather, 
unless indicated to be unpainted). 

  1 coat Galvanized Metal Primer 
  2 coats Acrylic Gloss Enamel  

2. Iron and Steel - Gloss: (All other iron and steel surfaces exposed to sight and/or 
weather). 

  2 coats Ferrous Metal Primer* 
  1 coat Intermediate Metal Undercoat - Exterior 
  1 coat Acrylic Gloss Enamel  
 
  *Omit first coat on shop-primed surfaces. 

3. Aluminum - Gloss:  (All surfaces not indicated or specified to receive factory finish). 

  1 coat Aluminum Primer 
  1 coat Intermediate Metal Undercoat - Exterior 
  1 coat Acrylic Gloss Enamel  

4. Wood - Painted Semi-Gloss: 

  1 coat Wood Primer - Exterior 
  2 coats Wood Trim Enamel - Semi-Gloss 

5. Concrete - Painted Flat: 

  1 coat Concrete and Plaster Primer - Exterior 
  1 coat Acrylic Finish Coat - Flat - Exterior 

6. Integrally Colored Cement Plaster: 

 
1 coat Concrete and Plaster Primer - Exterior 

  1 coat Acrylic Finish Coat - Flat – Exterior 
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B. Interior Surfaces: 

1. Steel Door Frames - Non-Blocking Semi-Gloss:   

  1 coat Ferrous Metal Primer* 
  1 coat Acrylic Enamel Undercoat - Interior 
  1 coat Acrylic Enamel-Non Blocking - Semi-Gloss - Interior 
 

*Omit 1st coat on shop-primed surfaces. 
 

2. Metals - Acrylic Latex Enamel Semi-Gloss: (All other metals Including exposed 
piping, conduit, electrical panels, miscellaneous brackets, bolts, fasteners, supports, 
prime coated hardware, casing beads, metal grilles and exposed ducts etc., other 
than plated or factory finished items). 

  1 coat Ferrous Metal Primer* 
  1 coat Acrylic Enamel Undercoat - Interior 
  1 coat Acrylic Latex Enamel - Semi-Gloss - Interior 
 
  *Omit 1st coat on shop-primed surfaces. 

3. Gypsum Board - Low Sheen: 

  1 coat Vinyl Acrylic Sealer 
  1 coat Acrylic Enamel Undercoat - Interior 
  1 coat Acrylic Enamel-Non Blocking - Low Sheen - Interior 

4. Gypsum Board - Acrylic Latex Enamel Semi-Gloss: 

  1 coat Vinyl Acrylic Sealer 
  1 coat Acrylic Enamel Undercoat - Interior 
  1 coat Acrylic Latex Enamel - Semi-Gloss - Interior 

  
5. Hardwood Trim - Stained: 

  1 coat Wood Stain - Interior 
  1 coat Sanding Sealer - Interior 
  2 coats Semi-Gloss Lacquer - Interior 

 
6. Wood - Acrylic Latex Enamel - Semi-Gloss: 

  1 coat Acrylic Enamel Undercoat - Interior 
  2 coats Acrylic Latex Enamel - Semi-Gloss - Interior 

 
7. Miscellaneous:  Construction visible through screen vents and grilles shall have one 

heavy coat of flat black paint. 

END OF SECTION 
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SECTION 10 11 00 

VISUAL DISPLAY UNITS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   
 

1. Porcelain enamel markerboards. 
2. Horizontal sliding units. 
3. Vinyl-fabric-faced cork tackboards. 
4. Aluminum trim and accessories. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Product Supplied But Not Installed Under This Section:  
 

1. Horizontal Sliding Visual Display Units are supplied under this section and installed 
under Section 06 41 16 as part of the typical teaching wall casework. 

D. Related Sections:  

1. Section 09 22 16 “Non-Structural Metal Framing” for blocking in walls for anchorage 
of visual display surfaces. 

2. Section 09 77 23 “Fabric Covered Tack Paneling” for tackable, fabric-covered panels 
mounted on walls. 

1.2 REFERENCES 

A. The editions of standards and specifications published by the following organizations, and 
referenced herein, apply to the work only to the extent specified by the reference.  Refer to 
Section 01 42 19 for information concerning availability and use of references. 

  Aluminum Association (AA) 
  American Society for Testing and Materials (ASTM) 
  American National Standards Institute (ANSI) 
  U.S. General Services Administration (Fed. Spec.) 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, finishes, and accessories for visual display units. 

2. Include individual panel weights for sliding visual display units. 

B. Shop Drawings: For visual display units. 
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1. Include plans, elevations, sections, details, and attachment to other work. 
2. Show locations of panel joints. Show locations of field-assembled joints for factory-

fabricated units too large to ship in one piece. 
3. Show locations and layout of special-purpose graphics. 
4. Include sections of typical trim members. 

C. Samples:  Submit full range of color samples for each type of markerboard, tackboard, trim 
and accessory required.  Provide 12-inch square samples of sheet materials and fabric 
swatches and 12-inch lengths of trim members for color verification after selections have 
been made.   Submit fabric swatches of fabric facings for tackboards. 

D. Product Schedule:  Submit schedule of visual display units.  Use same designation 
indicated on Drawings. 

E. Submittal procedures and quantities are specified in Section 01 33 00. 

1.4 INFORMATION SUBMITTALS 

A. Sample Warranties: For special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:   For visual display units, to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Fire Performance Characteristics:  Provide vinyl fabric faced tackboards with surface 
burning characteristics specified below, as determined by testing assembled materials 
composed of facings and backings identical to those specified herein, in accordance with 
ASTM E84, by a testing organization acceptable to the State Fire Marshal. 

1. Flame Spread:  25 or less. 
2. Smoke Developed:  10 or less. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver factory-fabricated visual display units completely assembled in one piece. If 
dimensions exceed maximum manufactured unit size, or if unit size is impracticable to ship 
in one piece, provide two or more pieces with joints in locations indicated on approved Shop 
Drawings. 

B. Wrap or otherwise package markerboard and tackboard components for protection against 
damage during shipment and storage.   

C. Store components in a clean, dry storage area as packaged by the manufacturer, with 
manufacturer's seals and labels intact.  Store porcelain enameled steel markerboard panels 
on edge in a manner to prevent bowing, warping or other irregularities. 
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1.8 PROJECT CONDITIONS 

A. Environmental Limitations: Do not deliver or install visual display units until spaces are 
enclosed and weathertight, wet-work in spaces is complete and dry, work above ceilings 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. 

B. Field Measurements: Verify actual dimensions of construction contiguous with visual display 
units by field measurements before fabrication. 

1. Allow for trimming and fitting where taking field measurements before fabrication 
might delay the Work. 

1.9 WARRANTY 

A. Provide an extended warranty under the provisions of Section 01 78 36.  

B. Submit a written warranty executed by manufacturer agreeing to replace porcelain enamel 
markerboards that do not retain their original writing and erasing qualities, become slick and 
shiny, or exhibit crazing, cracking, or flaking within the specified warranty period, provided 
the manufacturer's written instructions for handling, installation, protection, and 
maintenance have been followed. 

1. Warranty Period: “Life of Building” warranty. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable manufacturers or equal: 
   

Claridge Products and Equipment, Inc.; www.claridgeproducts.com  
  Platinum Visual Systems™; www.pvsusa.com  
  Chatfield-Clarke Co., Inc.; www.chatfield-clarke.com  
  Newline Products, Inc.; www.newlineproduct.com 
  Substitutions: Section 01 25 13 “Product Options and Substitutions.”   

2.2 VISUAL DISPLAY BOARD ASSEMBLY 

A. Visual Display Board Assembly: Factory fabricated. 
 

1. Assembly: Markerboard. 
2. Corners: Square. 
3. Width: As indicated on Drawings. 
4. Height: As indicated on Drawings. 

B. Markerboard Panel: Porcelain-enamel faced markerboard panel on core indicated. 

1. Color: As selected by Architect.  
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C. Aluminum Frames and Trim: As specified in Article 2.5. 

D. Special-Purpose Graphics: Fuse or paint music staff lines graphic onto surface of 
visual display unit, in locations indicated. 

2.3 MARKERBOARD PANELS 

A. Porcelain Enamel Markerboard Panels:  Balanced, high pressure, factory-laminated 
markerboard assembly of three-ply construction; consisting of moisture-barrier backing, 
core material, and porcelain-enamel face sheet with low-gloss finish.  Laminate panels 
under heat and pressure with manufacturer’s standard, flexible waterproof adhesive.   

B. Face Sheet:  ASTM A424, enameling grade steel sheet coated on exposed face with 3 coat 
process of primer, ground coat and color cover coat, and on concealed face with 2 coat 
process of primer and ground coat.  Fuse cover and ground coats to steel at firing 
temperatures standard with manufacturer, but not less than 1200 degrees F. 

1. Finish:  Low gloss finish for use with dry-erase markers that wipe clean with dry cloth 
or standard eraser, and that is suitable as a projection screen.  

2. Proprietary Facing Sheet:  At Contractor's option, "Writanium®” 28 gauge steel face 
with porcelain enamel finish by Platinum Visual Systems; or "LCS-II" porcelain 
enamel clad, Type 1 stretcher-leveled aluminized steel face sheet, by Claridge 
Products and Equipment, Inc. may be provided in lieu of facing sheet construction 
specified above. Fuse porcelain enamel coating to steel at approximately 1000 
degrees F (538 degrees C). 

3. Facing Sheet Thickness:  24-gage. 

4. Cover Coat Finish:  Special writing surface with gloss finish intended for use with 
manufacturer recommended fast drying liquid felt-tipped markers.  Color: As selected 
by Architect.  

C. Core:  Particleboard complying with ANSI A208.1-1989, Grade 1-M-1, nominal 1/2-inch 
thick. 

D. Backing Sheet:  Aluminum sheet, 0.005-inch thick. 

E. Laminating Adhesive:  Manufacturer's standard moisture resistant thermoplastic type. 

F. Special-Purpose Graphics: Fuse or paint music staff lines graphic onto surface of porcelain-
enamel visual display unit, in locations indicated. 

2.4 HORIZONTAL SLIDING UNITS 

A. Horizontal-Sliding Visual Display Units: Factory-fabricated units consisting of extruded-
aluminum tubular frame, aluminum-framed horizontal-sliding visual display panels, and 
extruded-aluminum fascia that conceals overhead sliding track; designed for recessed 
mounting. Provide panels that operate smoothly without vibration or chatter. 

 
1. Basis-of-Design Product:  Platinum Visual Systems™, WHS Series. 
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2.   Metal trim and accessories: WHS Series aluminum extrusions with clear satin 
anodized finish. 
a.   Top Track HS500: One piece top track with integral fascia. 
b.   Bottom Track HS550: Standard channel bottom track to accept nylon guide. 
c.   Chalktray CR310: Standard continuous solid chalktray with ribbed section and 

smoothly curved ends. 
d.   Map rail MR421: Standard 2" high continuous rail with colored cork insert as 

follows: 
1)   End stops: One pair per map rail. 
2)   Map hooks: One every 2' of map rail. 
3)   Roller brackets: One pair per map rail. 
4)   Flag holder: One per room. 

 
3.   Sliding Markerboard, Chalkboard and/or Tackboard Panels: 

a.   Frame CH215: Standard channel frame with 3/4" face. 
b.   Nylon Rollers: Two per panel up to 4' wide and three per panel up to 8' wide. 
c.   Nylon Guides: Two per panel up to 4' wide and three per panel up to 8' wide. 
d.   Finger Pulls: One pair per sliding panel. 

 
2. Two-Track Units: Fabricate unit with fixed rear panel covering entire rear surface. 

Provide two sliding panels, each equal to not less than one-half of overall length of 
unit. 
 

3. Three-Track Units: Fabricate unit with fixed rear panel covering entire rear surface. 
Provide three sliding panels, each equal to not less than one-third of overall length of 
unit. 

 
4.   Fixed Back Markerboard Panel. 
 
5.   Size: As shown on drawings. 
 
6.   Color: White. 

2.5 TACKBOARDS 

A. Construction:  Vinyl fabric laminated to 1/4-inch thick natural or plastic sealed cork over 1/4 
inch thick hardboard backing. 

B. Vinyl Fabric: Mildew-resistant, washable, meet the requirements of Fed. Spec. 
CCC-W-408A, Type II, weighing not less than 22-ounces per lineal yard 54-inches wide.  
Provide fabric that has a flame spread rating of 25 or less when tested in accordance with 
ASTM E84.   

 
1. Vinyl Fabric: As specified in Section 09 77 23 “Fabric Covered Tack Paneling.”  
2. Color, Pattern, and Texture:  As selected by Architect from manufacturer’s standard 

selection.     

C. Backing:  Make panels rigid by factory laminating face sheet under pressure to 1/4-inch 
thick hardboard backing. 

2.6 ALUMINUM TRIM AND ACCESSORIES 
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A. Fabricate frames and trim of not less than 0.062 inch thick, 6063-T5 alloy aluminum 
extrusions.  Provide trim in straight single lengths wherever possible, keep joints to a 
minimum.  Miter corners to a neat, hairline closure. 

1. Finish:  Clear anodized finish meeting the requirements of AA designation 
M12C22A31. 

B. Field Applied Trim:  Manufacturer's standard slip-on trim. 

C. Chalktray:  Manufacturer's standard ribbed section, solid extrusion with exposed ends 
smoothly curved.  Provide chalktray under all markerboards and tackboards. 

D. Map Rails:  Integral part of top edge angle, continuous at top of all markerboards and 
tackboards.  Provide the following accessories: 

1. Display Rail:  Continuous 1-inch wide cork display rail integral with map rail. 

2. End Stops:  One at each end of each map rail. 

3. Map Hooks with Flexible Metal Clips:  Two for each 4 foot of map rail or fraction 
thereof. 

4. Roller Shade Brackets:  Two for each 4 foot of map rail or fraction thereof. 

5. Flagholder:  One for each room. 

2.7 FABRICATION 

A. Assembly:  Provide either factory-assembled or field-assembled markerboard and 
tackboard units. 

B. Make joints only where total length exceeds maximum manufactured length.  Fabricate with 
the minimum number of joints, balanced around the center of the board, as acceptable to 
the Architect. 

C. Splice rails shall be manufacturer's standard "H" sections designed to receive and lap board 
on both edges along vertical butt joints.  Exposed face of splice rail shall be colored to 
match adjacent board.  No butt joints will be permitted in boards less than 16 feet in length. 

D. Provide manufacturer's standard mullion trim at joints between markerboards and 
tackboards. 

E. Horizontal Sliding Units:  Fabricate panels from the manufacturer's standard components.   
 
1.   Laminate facing sheet and backing sheet to core material under pressure, using 

manufacturer’s recommended adhesive. 
2.   Provide factory-assembled visual display boards, except where sizes demand partial 

field assembly. 
3.    Assemble units in one piece without joints, wherever possible. Where required 

dimensions exceed maximum panel size available, provide two or more pieces of 
equal length, as indicated on approved shop drawings. Assemble to verify fit at 
factory, then disassemble for delivery and final assembly at project site. 
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2.8 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

2.9 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with installer present, for compliance with requirements 
for installation tolerances, surface conditions of wall, and other conditions affecting 
performance of the Work. 

B. Examine walls and partitions for proper preparation and backing for visual display units. 

C. Examine walls and partitions for suitable framing depth where sliding visual display units will 
be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions for surface preparation. 

B. Clean substrates of substances that could impair the performance of and affect the smooth, 
finished surfaces of visual display boards, including dirt, mold, and mildew. 

C. Prepare surfaces to achieve a smooth, dry, clean surface free of flaking, unsound coatings, 
cracks, defects, projections, depressions, and substances that will impair bond between 
visual display units and wall surfaces. 

D. Prepare recesses for sliding visual display units as required by type and size of unit. 

3.3 INSTALLATION 

A. General: Install visual display surfaces in locations and at mounting heights indicated on 
Drawings. Keep perimeter lines straight, level, and plumb. Provide grounds, clips, backing 
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materials, adhesives, brackets, anchors, trim, and accessories necessary for complete 
installation. 

B. Field-Assembled Visual Display Board Assemblies: Coordinate field-assembled units with 
grounds, trim, and accessories indicated. Join parts with a neat, precision fit. 

1. Make joints only where total length exceeds maximum manufactured length. 
Fabricate with minimum number of joints, as indicated on approved Shop Drawings. 

2. Where size of visual display board assemblies or other conditions require support in 
addition to normal trim, provide structural supports or modify trim as indicated or as 
selected by Architect from manufacturer's standard structural support accessories to 
suit conditions indicated. 

C. Factory-Assembled Units:  Deliver factory-assembled markerboard and tackboard units 
completely assembled in one piece without joints, wherever possible.  Where dimensions 
exceed panel size, provide 2 or more pieces of equal length as acceptable to the Architect.  
When overall dimensions require delivery in separate units, prefit components at the 
factory, disassemble for delivery, and make final joints at the project site.  Use splines at 
joints to maintain surface alignment. 

D. Visual Display Board Assembly Mounting Heights: Install visual display units at mounting 
heights indicated on Drawings.   

E. Sliding Visual Display Units: Install units at mounting heights indicated. Attach to wall 
framing with fasteners at not more than 16 inches on center.   

1. Adjust panels to operate smoothly without warp or bind. Lubricate operating 
hardware as recommended by manufacturer. 

F. Aluminum Trim:  Provide neat, tightly closed, bend-around mitered corners, spliced only if 
over 16 foot lengths, with no single piece less than 4 feet in length.  Fasten to walls with 
concealed fasteners as recommended by the manufacturer. 

3.4 CLEANING AND PROTECTION 

A. Clean visual display units according to manufacturer's written instructions.  Attach one 
cleaning label to visual display surface in each room. 

B. Touch up factory-applied finishes to restore damaged or soiled areas. 

C. Cover and protect visual display units after installation and cleaning. 

END OF SECTION 
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SECTION 10 14 00 

SIGNAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  

1. Exterior and interior room identification signs. 
2. Exterior and interior directional, informational, and safety signs. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

1.2 DEFINITIONS 

A. Accessible: In accordance with the accessibility standard referenced in paragraph 1.6.A. 

1.3 ACTION SUBMITTALS 

A. Product Data:  Submit product data for specified products.  Include material details for each 
sign specified.   

B. Shop Drawings:  Submit shop drawings showing layout, profiles, and product components, 
including dimensions, anchorage, and accessories. 

 
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.   

C. Samples:  One sample of each type of sign.  Each sample shall consist of a complete sign 
panel with letters and symbols.  Samples may be installed in the work, provided each 
sample is identified and location recorded. Two samples of manufacturer's standard color 
chips or color chart for each material requiring color selection. 

D. Installation:  Submit manufacturer’s installation instructions 

E. Submittal procedures and quantities are specified in Section 01 33 00. 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For special warranty. 

1.5 CLOSEOUT SUBMITTALS 
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A. Maintenance Data: For signs to include in maintenance manuals.   Include precautions 
against harmful cleaning materials and methods. 
 

B. Submit warranty documents specified herein.  

1.6 REGULATORY REQUIREMENTS 

A. Requirements for Physically Disabled:  Provide identifying devices meeting the 2010 ADA 
Standards for Accessible Design, and 2016 California Building Code (CBC) Title 24 Part 2; 
Chapter 11B, Division 7 - Communication Elements and Features, with ANSI 2012 
Supplement, and sections as follows: 

1. Signs, General: Section 11B-703.1. 
2. Raised Characters: Section 11B-703.2. 

a. Depth: Section 11B-703.2.1. 
b. Case: Section 11B-703.2.2. 
c. Style: Section 11B-703.2.3. 
d. Character Proportions: Section 11B-703.2.4.   Characters shall be selected 

from fonts where the width of the uppercase letter “O” is 60 percent minimum 
and 110 percent maximum of the height of the uppercase “I”. 

e. Character Height: Section 11B-703.2.5.   Character height measured vertically 
from the baseline of the character shall be 5/8-inch minimum and 2 inches  
maximum, based on the height of the uppercase “T”.   

f. Stroke Thickness: Section 11B-703.2.6.  Stroke thickness of the uppercase 
letter “T” shall be 15 percent maximum of the height of the character. 

g. Character Spacing: Section 11B-703.2.7. 
h. Line Spacing: Section 11B-703.2.8. 
i. Format: Section 11B-703.2.9.  Text shall be in a horizontal format. 

3. Braille Symbols:  Section 11B-703.3. and 11B-703.4. Braille shall be California 
Contracted Grade 2. 

4. Installation Height and Location: Section 11B-703.4. 
5. Visual Characters: Section 11B-703.5. 
6. Pictograms: Section 11B-703.6. 
7. Symbols of Accessibility: Section 11B-703.7. 

a. Finish and Contrast: Section 11B-703.7.1. 
b. Symbols: Section 11B-703.7.2. 

1) International Symbol of Accessibility: Section 11B-703.7.2.1. 
2) Assistive Listening Systems: Section 11B-703.7.2.4. 
3) Toilet Facilities Geometric Symbols: Section 11B-703.7.2.6. 

B. Braille Symbols:  California Grade 2 braille shall be used wherever braille symbols are 
specifically required.  Dots shall be 1/10-inch (2.5 mm) on center in the same cell with 3/10-
inch space between cells measured between the second column of dots in the first cell to 
the first column of dots in the adjacent cell.  Dots shall be domed or rounded profile, and 
raised a minimum of 1/40-inch above the background.  Comply with CBC Table 11B-
703.3.1 – Braille Dimensions. 

C. Inspection: Signs and identification devices shall be field inspected after installation and 
approved by the enforcing agency prior to the issuance of a final certificate of occupancy 
per 2016 CBC, Chapter 1, Division II, Section 111, or final approval where no certificate  of 
occupancy is issued.  The inspection shall include, but not be limited to, verification that 
Braille dots and cells are properly spaced and the size, proportion and type of raised 
characters are in compliance with these regulations.  CBC Section 11B-703.1.1.2.   
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1.7 DELIVERY AND STORAGE 
 

A. Comply with manufacturer's ordering instructions and lead time requirements to avoid 
construction delays. 

 
B. Deliver products in manufacturer's original, unopened, undamaged containers with 

identification labels intact. 
 
C. Store products protected from weather, temperature, and other harmful conditions as 

recommended by supplier. 
 
D. Handle products in accordance with manufacturer's instructions. 

1.8 WARRANTY  

A. Warranty:  Manufacturer and Installer agree to repair or replace signage that fails in 
materials or workmanship within specified warranty period. 

 
1. Warranty Period:  2 years from date of Substantial Completion.  

PART 2 - PRODUCTS 

2.1   PERFORMANCE REQUIREMENTS – EXTERIOR PLAQUE SIGNS 

A.   Sign finish shall comply with the following performance requirements: 

1.   Weatherability: When tested in accordance with ASTM G 53, after 500 hours in a 
Weatherometer (equivalent to approximately 3 years exterior exposure): 
a.   Gloss retention not less than 88.0 determined in accordance with ASTM D 523 

at a 60 degree angle. 
b.   Color shall not change more than 1.68 units determined in accordance with 

ASTM D 2244 and measured with a Hunter Colorimeter, Model D25. 

2.   Durability: Sign finish shall show no effect after repeated use of cleaners such as 
Graffiti. Remover #1120 manufactured by Fine Organics Corp., Lodi, NJ. 

2.2 SIGNAGE SYSTEMS  

A. Acceptable manufacturers or equal: 

ASI Signage Innovations; www.asisignage.com 
Accent Signage Systems; www.accentsignage.com  
Advance Corporation;  www.advancecorp.com  
Ellis & Ellis Sign Systems: www.ellissigns.com  
Mohawk Sign Systems, Inc.®; www.mohawksign.com  
Weidner Architectural Signage; www.weidnerca.com  
Substitutions: Section 01 25 13 “Product Options and Substitutions.”  

B. Interior Plaque Signs: Acceptable product or equal: 

Basis-of-Design Product: ASI Signage Innovations; www.asisignage.com; Model: 
InForm Plaque Signs. 
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1. Sign Types:  As shown on drawings. 

C. Exterior Plaque Signs:  Acceptable product or equal: 
 
Basis-of-Design Product: Advance Corporation, Braille-TacTM Division; 
www.advancecorp.com; Model: Braille-Tac™ Chemcast™ (etched magnesium) sign 
systems.  

1. Sign Types:  As shown on drawings. 

2.3 MATERIALS 

A. Aluminum Alloy Products: 

1. Sheet or Plate, ASTM B209, alloy selected to meet the structural requirements of the 
specific application.  Surface finish shall be smooth, free of extrusion marks or 
imperfections. 

2. Extrusions:  ASTM B221, alloy 6063-T5, or other alloy of equivalent durability and 
strength properties.  Extrusions shall have a wall thickness of not less than 0.125-
inch except 0.093-inch when reinforcing bosses are provided. 

3. Aluminum Castings:  ASTM B26 or ASTM B108, alloy and temper recommended by 
aluminum producer or finisher for casting process used and for use and finish 
indicated. 

B. Zinc and Magnesium Alloy Plates: Metal alloys specifically formulated for photo chemical 
etching. 

C. Acrylic Sheet:  ASTM D4802, Category A-1, finish 1.  Acceptable products, or equal: 

  Atohaas North America, Inc.; Plexiglas G 
  Cyro Industries; Acrylite GP 

D. Photosensitive Polymer Sheet: Polyamid resin material specifically formulated for photo 
chemical etching. 

2.4 TEXT AND GRAPHICS APPLICATION METHODS 

A. Silkscreened Graphics:  Execute silkscreened images with photo screens prepared from 
original art.  No handcut screens will be accepted.  Original art shall be defined as artwork 
that is a first generation reproduction of the specified art.  All edges and corners shall be 
clean cut.  Rounded corners, cut or ragged edges, edge build-up, bleeding, or surface 
pinholes will not be accepted. 

B. Die Cut Graphics:  Ensure that all edges and corners of finished letterforms and graphics 
are true and clean.  Do not use letterforms and graphics with rounded positive or negative 
corners, nicked, cut, or ragged edges. 

C. Engraved Graphics:  Machine-engrave letters, numbers, symbols, and other graphic 
devices into sign panel on the face indicated to produce precisely formed copy, incised to 
uniform depth.  Use high-speed cutters mechanically linked to master templates in a 
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pantographic system or equivalent process capable of producing characters of the style 
indicated with sharply formed edges. 

D. Photetched Graphics: Photographically generate text, graphics, and braille and chemically 
etch the polymer or metal to produce 1/32-inch raised text, graphics, and braille. 

2.5 SIGN MATERIALS – INTERIOR PLAQUE SIGNS 

A. Sign Face:  High impact Acrylic/PVC thermoplastic alloy, pressure molded using Unibond 
co-molding process. 

B. Tactile Graphics and Text:  Provide tactile copy and grade 2 Braille raised 1/32 inch 
minimum from plaque surface using manufacturer’s co-molding process.  Glued-on letters 
are unacceptable. 

1. Provide lettering and graphics precisely formed, uniformly opaque to comply with 
relevant CBC and ADA regulations and requirements indicated for size, style, 
spacing, content, position, and colors. 

C. Colors:  High contrast semi-matte integral colors for graphics.  All integral resins shall be 
U.V. stabilized resins utilizing automotive grade pigments. 

D. Standard Colors:  As selected by Architect from manufacturer’s standard colors. 

2.6 SIGN MATERIALS – EXTERIOR PLAQUE SIGNS 

 

A.   Braille-Tac™ one-piece construction sign system utilizing Chemcast™ chemical etch 
process to produce raised numbers and letters with corresponding dome shaped, California 
Grade II Braille (complying with Specification #800), and pictograms, on magnesium alloy 
sign, all complying with ADA and CABO/A117.1 requirement.  All signage will provide 70% 
contrast between text and background.   

2.7 INTERIOR DIRECTIONAL, INFORMATIONAL, AND SAFETY SIGNS 

A. Provide unframed plaque signs. 

B. Panels:  Fabricate panels from 1/16-inch thick clear, matte finished, optically corrected, 
acrylic plastic sheet laminated to 1/8-inch opaque acrylic plastic sheet.  Apply non-tactile 
text and graphics to the backside of the clear acrylic sheet using reverse silkscreen process 
prior to laminating to the opaque plastic sheet. 

C. Message:  As indicated on the Drawings. 

D. Type Face:  As indicated on the Drawings. 

E. Colors:  Custom color(s) as selected by the Architect. 
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2.8 ACCESSORIES 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of 
signage, noncorrosive and compatible with each material joined, and complying with the 
following: 

1. Use concealed fasteners and anchors unless indicated to be exposed. 
2. For exterior exposure, furnish stainless-steel devices unless otherwise indicated. 
3. Sign Mounting Fasteners: 

a. Concealed Studs: Concealed (blind), threaded studs welded or brazed to back 
of sign material, screwed into back of sign assembly, or screwed into tapped 
lugs cast integrally into back of cast sign material, unless otherwise indicated. 

B. Adhesives:  Type recommended by the manufacturer of the material specified to be 
laminated or adhered.  No adhesives that will fade, discolor or delaminate as a result of 
proximity to sunlight or heat there from shall be used.  Adhesives shall not change the color 
or otherwise deteriorate the materials to which they are to be applied.  The adhesives shall 
be of non-staining, nonyellowing quality. 

C. Use material in "Two-Face Tape" Paragraph below for small signs only; it is suitable for 
smooth, nonporous surfaces. Two-face tape is generally 3M brand's "VHB Heavy Duty 
Mounting Tape." 

D. Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch thick, with 
adhesive on both sides. 

E. Magnetic Tape: Manufacturer's standard magnetic tape with adhesive on one side. 

F. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.9 FABRICATION, GENERAL 

A. General: Provide manufacturer's standard sign assemblies according to requirements 
indicated. 

 
1. Preassemble signs and assemblies in the shop to greatest extent possible. 

Disassemble signs and assemblies only as necessary for shipping and handling 
limitations. Clearly mark units for reassembly and installation; apply markings in 
locations concealed from view after final assembly. 

2. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to 
resist water penetration and retention. 

3. Conceal connections if possible; otherwise, locate connections where they are 
inconspicuous. 

4. 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. 



 
2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 10 14 00 
 San Rafael City Schools Signage - 7 

2.10 FABRICATION – INTERIOR PLAQUE SIGNS 

A. Panel Depth:  0.125” thickness for all plaques except Toilet Room Door Signs which shall 
have 0.250” thick components. 

B. Panel Appearance: 

1. Semi-matte clear with color showing through back. 

2. Color: As selected by Architect from manufacturer’s standard selection. 

C. Surface Texture:  Matte. 

D. Letter Style, Size, and Layout Position: 

1. Fonts: As shown on drawings. 
2. Size: As shown on drawings. 
3. Layout Position: As shown on drawings.  

E. Braille Style and Size and Layout Position:  Grade 2 California Braille, raised (integral) and 
translucent same as face of sign. 

F. Text Schedule:  As shown on Drawings. 

G. Sign Size:  Refer to Sign Type Drawings. 

H. Plaque Edge Detail:  Straight. 

I. Installation Method:  MH, mounting holes for tamper proof mechanical fasteners and SA, 
silicone adhesive. 

J. General:   Comply with requirements indicated for materials, thicknesses, finishes, colors, 
designs, shapes, sizes, and details of construction. 

K. Preassemble signs in the shop to the greatest extent possible to minimize field assembly.  
Disassemble signs only as necessary for shipping and handling limitations.  Clearly mark 
units for reassembly and installation, in a location not exposed to view after final assembly. 

L. Form panels to required size and shape.  Comply with requirements indicated for design, 
dimensions, finish, color, and details of construction. 

M. Coordinate dimensions and attachment methods to produce message panels with closely 
fitting joints.  Align edges and surfaces with one another in the relationship indicated. 

2.11 FABRICATION – EXTERIOR PLAQUE SIGNS 

A. Panels: Fabricate panels from 1/8-inch thick photo sensitized magnesium or zinc alloy.  
Chemically etch the background to provide borders, text, graphics, and Braille that extend 
not less than 1/32-inch above the background.  

B. Message: As indicated on the Drawings and determined by the Architect before fabrication. 

C. Type Face: 
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1. Letters: Upper case letters, font and height as shown on drawings.  
 

2. Numbers: Font and height as shown on drawings. 

D. Sign Finish: Factory applied baked-on-acrylic polyurethane enamel, UV inhibited. 

E. Colors: Sign shall consist of minimum of two colors (text color and 70% contrasting 
background color).  Final colors as selected by Architect from manufacturer’s standard 
colors. 

2.12 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 
 

3.1 EXAMINATION 

A. Site Verification of Conditions:  Verify installation conditions previously established under 
other sections are acceptable for product installation in accordance with manufacturer's 
instructions. 

B. Scheduling of Installation:  Start of installation implies that substrate and conditions are 
prepared and ready for product installation.  Proceeding with installation implies installer’s 
acceptance of substrate and conditions. 

3.2 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, CBC 11B-307. 
3. Before installation, verify that sign surfaces are clean and free of materials or debris 

that would impair installation. 

B. Accessibility: Install product at heights to conform to 2010 ADA Standards for Accessible 
Design, and applicable local amendments and regulations. 

C. Mounting Methods:  Install product in locations indicated using mounting methods 
recommended by sign manufacturer and free from distortion, warp, or defect adversely 
affecting appearance.  Do not install signs on doors or other surfaces until finishes on such 
surfaces have been applied. 
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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. 

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. 

5. Magnetic 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. 

6. Adhere signs to glass with adhesive or two-face tape. 

D. Install signs within the following tolerances and in accordance with manufacturer's 
recommendations: 

1. Interior Signs:  Within 1/4 inch vertically and horizontally of intended location. 
2. Exterior Signs:  Within 1 inch vertically and horizontally of intended location. 

E. Signs Mounted on Glass: Provide opaque sheet matching sign material and finish onto 
opposite of glass to conceal back of sign. 

3.3 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with 
specified requirements. Replace signs with damaged or deteriorated finishes or 
components that cannot be successfully repaired by finish touchup or similar minor repair 
procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to manufacturer's 
written instructions, and touch up minor nicks and abrasions in finish. Maintain signs in a 
clean condition during construction and protect from damage until acceptance by Owner. 

3.4 SIGN SCHEDULE 
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A. Schedule: Refer to signage schedule as shown on Drawings for sizes, locations, and layout 
of signage types, sign text copy, and graphics. 

END OF SECTION 
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SECTION 10 21 13 

SOLID-COLOR REINFORCED COMPOSITE TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1   SUMMARY 

A.   Section Includes:  Floor-anchored, overhead-braced, solid color reinforced composite 
substrate toilet compartments. 

B.   Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C.   Related Requirements: 
1. Section 09 22 16 - Non-Structural Metal Framing: Coordination with blocking in walls 

to secure panels, wall posts, and stiles. 
2. Section 09 29 00 - Gypsum Board, coordination with blocking. 
3. Section 09 30 13 - Ceramic Tiling, coordination with layout and installation. 
4. Section 10 28 13 - Toilet Accessories.  

1.2   ACTION SUBMITTALS 

A.   Product Data:  Submit manufacturer's technical data for materials, fabrication, finishes, 
fastenings, hardware, and installation details. 

B.   Shop Drawings:  Submit shop drawings indicating elevations of partitions, thickness of 
plastic, fastenings, proposed method of anchoring, size and spacing of anchors, details of 
construction, hardware, fittings, mountings and other related items and installation details. 

C.  Samples:  Submit full range of color and pattern samples.  After color and pattern selection 
has been made, submit samples of each color and pattern for verification. 

D.   Submittal procedures and quantities are specified in Section 01 33 00. 

1.3   CLOSEOUT SUBMITTALS   

A.   Maintenance Data: For toilet compartments to include in maintenance manuals. 

1.4   QUALITY ASSURANCE 

A.   Manufacturer Qualifications: Minimum 10 years experience manufacturing similar products. 

B.   Installer Qualifications: Minimum 2 years experience installing similar products. 

C.   Field Measurements:  Secure field measurements before preparation of shop drawings and 
fabrication where possible, for proper and adequate fabrication and installation of the work. 
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D.   Coordination:  Furnish inserts and anchorages that must be built into other construction for 
installation of toilet compartments.   

E.   Regulatory Requirements:  Provide toilet compartments meeting the requirements for the 
physically disabled of the 2016 California Building Code (CBC) Title 24 Part 2, and 2010 
ADA Standards for Accessible Design. 

1.5   DELIVERY, STORAGE, AND HANDLING 

A.   Deliver and store materials in the manufacturer's original protective packaging except that 
should packaging become wet, remove it immediately to avoid wet storage stains.   

B.   Store materials in an enclosed shelter providing protection from damage and exposure to 
the elements. 

1.6   PROJECT CONDITIONS 

A.   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 recommended limits. 

1.7   WARRANTY 

A.   Submit manufacturer’s extended warranty under the provisions of Section 01 78 36.  

B. Submit Manufacturer’s standard 25 year limited warranty for panels, doors, and stiles 
against breakage, corrosion, delamination, and defects in factory workmanship.   

C. Submit Manufacturer’s standard 1 year guarantee against defects in material and 
workmanship for stainless steel door hardware and mounting brackets. 

PART 2 - PRODUCTS 

2.1  MANUFACTURER 
 

A. Basis-of-Design Products: Based on the quality and performance requirements of the 
project, specifications are based solely on the products of Bobrick Washroom Equipment, 
Inc..  www.bobrick.com; as represented by R.E. Edwards & Assoc 925-829-2942.  Location 
of manufacturing shall be the United States. 

 
B. Substitutions: Section 01 213 – Product Options and Substitutions.     

2.2  SOLID COLOR REINFORCED COMPOSITE (SCRC) SUBSTRATE (SierraSeries) 
 

A.   Solid Color Reinforced Composite (SCRC) Partitions:  Bobrick SierraSeries. 
1. Color(s):  As selected by Architect from manufacturer’s standard SierraSeries range. 

 
B.   Toilet Partitions: 
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1. Configuration:  Floor-mounted, overhead-braced partitions; with satin finish, extruded 
anodized aluminum headrails, 0.065 inch (1.65 mm) thick with anti-grip profile. 
a. Basis-of-Design:  Bobrick 1092.67 SierraSeries Toilet Partitions, vandal 

resistant. 
1) Design Type:  Standard height. 

a.   Door/Panel Height: 58 inches. 
b.   Floor Clearance: 12 inches. 

 
2) Hardware:  Vandal resistant full-height stainless steel hardware. 

 
C.  Materials:  Solid color reinforced composite (SCRC) material for stiles, panels, doors, and 

screens with Bobrick GraffitiOff® coating, thermoset and integrally fused into homogenous 
piece; high density polyethylene (HDPE), high density polypropylene not acceptable. 
1. Composition:  Dyes, organic fibrous material, and polycarbonate/phenolic resins. 
2. Surface Treatment:  Non-ghosting, graffiti resistant surface integrally bonded to core 

through a series of manufacturing steps requiring thermal and mechanical pressure. 
3. Edges:  Same color as the surface. 
4. Provide material not less than 3/4-inch thick, with edges eased and free from saw 

marks. 
 a) Color(s): As selected by Architect from manufacturer’s standard colors. 

 
D.   Performance Requirements: 

1. Graffiti Resistance (ASTM D 6578): Passed cleanability test; 5 staining agents. 
2. Scratch Resistance (ASTM D 2197):  Maximum load value exceeds 10 kilograms. 
3. Impact Resistance (ASTM D 2794): Maximum impact force exceeds 30 inch-pounds. 
4. Smoke Developed Index (ASTM E 84):  Less than 450. 
5. Flame Spread Index (ASTM E 84):  Less than 75. 
6.  National Fire Protection Association/International Building Code Interior Wall and 

Ceiling Finish: Class B. 
 
E.   Finished Thickness: 

1. Stiles and Doors:  3/4 inch. 
2. Panels and Screens:  1/2 inch. 

 
F.   Stiles:  Floor-anchored stiles furnished with expansion shields and threaded rods. 

1. Leveling Devices:  7 gauge, 3/16 inches thick, corrosion-resistant, chromate-treated, 
double zinc-plated steel angle leveling bar bolted to stile; furnished with 3/8 inch 
diameter threaded rods, hex nuts, lock washers, flat washers, spacer sleeves, 
expansion anchors, and shoe retainers.  

2. Stile Shoes:  One-piece, 22 gauge, 18-8 S, Type 304 stainless steel, 4 inch height; 
tops with 90 degree return to stile.  One-piece shoe capable of adapting to 3/4 inch or 
1 inch stile thickness and capable of being fastened (by clip) to stiles starting at wall 
line. 

 
G.   Wall Posts:  Pre-drilled for door hardware, 18-8 S, Type 304, 16 gauge stainless steel with 

satin finish; 1 inch x 1-1/2 inches x 58 inches high.  
 
H.   Anchors:  Expansion shields and threaded rods at floor connections as applicable.   
 
I.   Hardware:   Stainless steel.  Chrome-plated “Zamak”, aluminum, extruded plastic hardware 

not acceptable. 
1. Compliance:  Operating force of less than 5 lb. 
2. Emergency Access:  Hinges, latch allow door to be lifted over keeper from outside 

compartment on in-swing doors. 
3. Materials:  18-8 S, Type 304, heavy-gauge stainless steel with satin finish.  
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4. Doorstops:  Prevents in-swinging doors from swinging out beyond stile; on out-swing 
doors, doorstop prevents door from swinging in beyond stile. 

5. Fastening:  Hardware secured to door and stile by through-bolted, theft-resistant, pin-
in-head Torx stainless steel machine screws into factory-installed, threaded brass 
inserts.  Fasteners secured directly into core not acceptable. 
a. Threaded Brass Inserts:  Factory-installed; withstand direct pull force 

exceeding 1500 lb per insert. 
6. Coat Hooks:  Combination hook and rubber-tipped bumper, sized to prevent door 

from hitting mounted accessories, projecting no more than 1-1/8 inch from face of 
door. Mount hook at 48-inches above finish floor.  

7. Hardware Type:  Institutional Hardware (.67). 
a. Latch and Keeper for Doors:  14 gauge sliding door latch, 11 gauge keeper; 

latch slides on a shock-resistant nylon track. Sliding latch shall require less 
than 5 pounds of force to operate. Twisting latch to operate will not be 
acceptable. Latch track shall be attached to the door by machine scews into 
factory-installed threaded brass inserts.  Latch track shall be attached to the 
door by machine scews into factory-installed threaded brass inserts. 

b. Hinges: 16 gauge stainless steel continuous piano hinge, self-closing.  
Continuous hinge shall be attached to the door and stile by theft-resistant, pin-
in-head Torx stainless steel machine screw into factory installed threaded 
brass inserts. Fasteners secured directly to the core are not acceptable. 

c. Slide-Bolt Latch:  Surface mounted stainless steel latch unit mounted 40-
inches above finished floor. Slide door latch shall be 14 gauge and shall slide 
on nylon track. Sliding latch shall require less than 5 pounds of force to 
operate. Twisting latch to operate will not be acceptable. Latch track shall be 
attached to door by machine screws into factory installed threaded brass 
inserts. 

d. Door Bumper: Manufacturer's standard rubber-tipped bumpers at out-swinging 
doors. 

e. Door Pull:  Manufacturer's standard “U” shaped for out-swinging doors and 
both sides of accessible compartment doors, mounted 40-inches above 
finished floor.  Mount pull directly below the latch in accordance with CBC 11B-
604.8.1.2. 

f. Mounting Brackets:  18 gauge stainless steel and extend full height of panel. 
1) U-Channels:  Secure panels to stiles. 
2) Angle Brackets:  Secure stiles-to-walls and panels-to-walls. 

2.3  FABRICATION 

A.   Panels and Doors:   

1. Door Dimensions:  Unless otherwise indicated, furnish 24-inch wide in-swinging 
doors for standard toilet compartments and 36-inch wide in-swinging doors for 
compartments equipped for use by physically disabled. 

2. Aluminum edging strip to be fastened to the bottom edge of all doors and panels. 

B.    Pilasters: 

1. Anchorage and Leveling Devices:  Leveling device shall be 7 gauge, hot rolled steel 
bar, chromate-treated and zinc-plated, thru-bolted to base to solid color reinforced 
composite stile.  Furnish 4-inch high pilaster shoes held in place by concealed clips. 

PART 3 - EXECUTION 
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3.1   EXAMINATION 

A.   Before covering wall framing with finish materials, examine framing to ensure that backing 
plates have been installed behind wall mounting brackets in such position as to receive all 
attachment screws. 

 
 

3.2   PREPARATION 
 
A.   Prepare substrates including but not limited to blocking and supports in walls and ceilings at 

points of attachment using methods recommended by the manufacturer for achieving the 
best result for the substrates under the project conditions. 
1.   Inspect areas scheduled to receive compartments for correct dimensions, plumbness 

of walls, and soundness of surfaces that would affect installation of mounting 
brackets. 

2.  Verify spacing of plumbing fixtures to assure compatibility with installation of 
compartments. 

 
B.   If preparation is the responsibility of another installer, notify Architect in writing of deviations 

from manufacturer’s recommended installation tolerances and conditions. 
 
C.   Do not proceed with installation until substrates have been properly prepared with blocking 

and supports in walls and ceilings at points of attachment and deviations from 
manufacturer’s recommended tolerances are corrected.  Commencement of installation 
constitutes acceptance of conditions. 

3.3  INSTALLATION 

A.   General:  Install toilet compartments as shown on the shop drawings and in accordance 
with the manufacturer's specifications and printed installation instructions.  Install toilet 
compartments and doors in a rigid and substantial manner, straight and plumb, with 
horizontal lines level. 

B.   Pilasters:   Secure pilasters to floor and level, plumb, and tighten installation with devices 
furnished.  Secure overhead bracing to each pilaster with not less than two fasteners. 

C.   Panels:  Provide clearances of not more than 1/2 inch between pilasters and panels and 1 
inch between panels and walls. 

1. Secure panels and screens to walls with continuous brackets. 

2. At light gage steel framed walls fasten brackets with toggle or molly bolts into metal 
studs or backing plates fastened directly to the studs.   

3.4   ADJUSTING AND CLEANING 

A.   Hardware Adjustment:  After installation, carefully adjust hardware for proper operation.  
Except for accessible stalls, set hinges on in-swinging doors to hold open approximately 30 
degrees from the closed position when unlatched.  Set hinges on out swinging doors to 
return to the fully closed position.  Adjust doors so that bottoms of doors are level with the 
bottoms of the pilasters when the doors are in the closed position.  Accessible stall doors 
shall be self-closing. 
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B.   Cleaning:  Clean compartments and doors upon completion of work and leave free from 
imperfections. 

END OF SECTION 
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SECTION 10 28 00 

TOILET ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   
 

1. Public-use washroom accessories. 
2. Warm-air dryers. 
3. Childcare accessories. 
4. Underlavatory guards. 
5. Custodial accessories. 

B. Products Installed But Not Furnished or Supplied Under This Section: 

1. Designated toilet tissue dispensers, paper towel dispensers, and trash receptacles 
are Owner-Furnished, Contractor Installed.   

C. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

D. Related Sections:  

1. Section 26 05 13 - Conductors and Cables:  Electrical supply, conduit, wiring, boxes, 
and wiring devices for hand dryers. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

  ASTM International (ASTM) 
  General Services Administration Federal Specifications (Fed. Spec.) 

1.3  COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with clearances 
required for access by people with disabilities, and for proper installation, adjustment, 
operation, cleaning, and servicing of accessories. 

1.4   ACTION SUBMITTALS 

A. Product Data: For each type of product indicated.  Include the following:  

1. Construction details and dimensions. 
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2. Anchoring and mounting requirements, including requirements for cutouts in other 
work and substrate preparation. 

3. Material and finish descriptions. 
4. Features that will be included for project. 
5. Include electrical characteristics. 

B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of 
each accessory required.   

 
1. Identify locations using room designations indicated. 
2. Identify products using designations indicated.    

C. Submittal procedures and quantities are specified in Section 01 33 00. 

1.5    INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For manufacturer's special warranty. 

1.6  CLOSEOUT SUBMITTALS 

A. Maintenance Data: For accessories to include in maintenance manuals. 

1.7   QUALITY ASSURANCE 

A. Source Limitations: For products listed together in the same Part 2 articles, obtain products 
from single source from single manufacturer. 

B. Regulatory Requirements:  Provide toilet accessories meeting the requirements for the 
physically disabled of the 2016 California Building Code (CBC), and 2010 ADA Standards 
for Accessible Design.   

C. Products:  All products (other than warm-air dryers) shall be supplied by a single 
manufacturer.  All toilet room accessories shall be keyed alike using manufacturers 
standard key to avoid Owner’s maintenance department from having to handle multiple 
manufacturers keys, for ease of replenishing and maintenance. 

 
D. Baby Changing Stations:  Provide products which comply with the following standards and 

requirements. 
 

1. Antimicrobial Treatment:  Changing surfaces embedded with Microban®, with 
antibacterial claim substantiated by Kirby-Bauer test or other manufacturer approved 
equivalent standard industry test methodology. 

2. Americans with Disabilities Act (ADA).  
3. ANSI  A117.1 - Accessible and Usable Building and Facilities. 
4. ANSI  Z535.4 - Product Safety Signs and Labels.  
5. ASTM F 2285 - Standard Consumer Safety Performance Specification for Diaper 

Changing Tables for Commercial Use.  
6. ASTM G 21 - Standard Practice for Determining Resistance of Synthetic Polymeric 

Materials to Fungi. 
7. European Standards:  EN 12221 Changing units for domestic use. 
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8. CPSIA: Conformity with the U.S. Product Safety Commission product safety rules, 
bans, standards and regulations that include applicable chemical compliance 
requirements. 

1.8   DELIVERY, STORAGE, AND HANDLING 

A. Deliver toilet accessories to the site in unopened containers labeled with the manufacturer's 
name and model numbers as they occur on the submittals.  Store accessories in their 
containers in a dry location. 

1.9   WARRANTY 

A. Provide an extended warranty under the provisions of Section 01 78 36. 

B. Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to repair or replace 
mirrors that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, visible silver spoilage defects. 
2. Warranty Period: 10 years from date of Substantial Completion. 

C. Manufacturer’s standard warranty period for Electric Hand Dryers: 5 years from date of 
Substantial Completion. 

D. Baby Changing Stations: Units shall be backed by manufacturer’s 5-year limited warranty 
on materials and workmanship and include a provision for replacement caused by 
vandalism. 

PART 2 - PRODUCTS 

2.1 OWNER-FURNISHED MATERIALS 

A. Owner-Furnished, Contractor Installed Products:  
 

1. Toilet tissue dispensers.  
2. Paper towel dispensers. 

2.2 PERFORMANCE REQUIREMENTS 

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. 

2.3 MATERIALS 

A. Stainless Steel:  ASTM A666, Type 304, with No. 4 finish (satin), minimum nominal 
thickness of 0.0312-inch unless otherwise specified. 
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B. Steel Sheet:  ASTM A1008, Designation CS (cold rolled, commercial steel), 0.036-inch 
minimum nominal thickness; surface preparation and metal pretreatment as required for 
applied finish. 

C. Galvanized Steel Sheet:  ASTM A653, with G60 hot-dip galvanized coating. 

D. Galvanized-Steel Mounting Devices: ASTM A153, hot-dip galvanized after fabrication. 

E. Chrome Plating:  ASTM B456, Service Condition Number SC 2 (moderate service), nickel 
plus chromium electro-deposited on base metal. 

F. Mirror Glass:  Mirror quality plate or float glass in accordance with ASTM C1036 with silver 
coating, copper protective coating and nonmetallic paint coating complying with Fed. Spec. 
DD-M-411B. 

G. Fasteners:  Stainless steel except fully concealed fasteners may be galvanized steel. 

2.4 PUBLIC-USE WASHROOM ACCESSORIES SCHEDULE 

A. Manufacturer:  Bobrick Washroom Equipment Company.    
 

B.   Stainless Steel Grab Bars: With snap flange covers. 
 
1.   Satin Finish with Peened Grip: 

a.   Basis of Design: Bobrick Model B-6806.99X42. Drawing Designation: EQ-04 
1)   Length: 42 inches. 

b.   Basis of Design: Bobrick Model B-6806.99X36. Drawing Designation: EQ-05                                         
1)   Length: 36 inches. 

2.   Compliance: Accessibility guidelines (including ADAAG) for structural strength. 
a.   Capacity: Designed to support 900 lbs. in compliant installations. 

3.   Description: Clearance between grab bar and finished wall is 1-1/2 inches. 
4.   Grab Bar Materials: 18-8, Type 304, stainless steel tubing with satin finish. 
5.   Grab Bar Construction: 18 gauge (1.2 mm), ends heliarc welded to flanges. 
6.   Outside Diameter: 1-1/2 inch (38 mm). 
7.   Mounting Flanges: Concealed, 18-8, Type 304, 1/8 inch thick, stainless steel plate. 

a.   End Flanges: 2 inches x 3-1/8 inches with two holes for attachment to wall. 
b.   Intermediate Flanges: 2-5/8 inches x 3-1/8 inches wide x 3-1/8 inch diameter. 

8.   Snap Flange Covers: 18-8, Type 304, 22 gauge drawn stainless steel with satin 
finish, 3-1/4 inch diameter x 1/2 inches deep; snap over mounting flange to conceal 
mounting screws. 

9.   Mounting Accessories: Provide the following optional mounting accessories as 
scheduled and indicated on the Drawings and as required for complete installation. 
a.   Mounting Kits: Provide optional Bobrick Part No. 252-30 Mounting Kit; Three 

Type 304 stainless steel, Phillips round-head, sheet-metal screws for each 
flange. 

b.   Anchor Devices: Provide optional Bobrick Part No. 2583 Optional Mounting Kit; 
for 3/4 inch to 1 inch panels. 

c.   Anchor Devices: Provide optional Bobrick Part No. 2586 Optional Mounting Kit; 
for 1/2 inch panels. 

 
C. Recessed Multi-Roll Toilet Tissue Dispensers: Drawing Designation: EQ-06 

 
1. Basis of Design:  Bobrick ClassicSeries Model B-3888. 
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2. Cabinet:  18-8, Type 304, 22 gauge stainless steel.  All-welded construction with 
satin finish on exposed surfaces. 

3. Flange:  Drawn, one-piece, seamless, 18-8, Type 304, 22 gauge stainless steel with 
satin finish. 

4. Door:  Front of door is drawn, one-piece, seamless, 18-8, Type 304, 22 gauge  
stainless steel. 18 gauge stainless steel door frame, secured to cabinet with two 
rivets; with satin finish on exposed surfaces and equipped with a tumbler lock keyed 
like other washroom accessories. 

5. Dispensing Mechanism, Inner Housing and Cam:  18-8, Type 304, 18 gauge 
stainless steel. 

6. Spindles:  Heavy-duty, one-piece, molded ABS plastic; theft-resistant, spindles 
retained in dispensing mechanism when door is locked. 

7. Toilet Tissue Dispensing:  Unit holds two standard-core toilet tissue rolls up to 5-1/4 
inches in diameter (1800 sheets).  Roll held in reserve automatically drops into place 
after bottom roll is depleted, depleted rolls can only be removed after unlocking door. 

 
D. Surface-Mounted Toilet Seat Cover Dispensers: Drawing Designation: EQ-07.                                                                                                                          

 
1. Basis of Design:  Bobrick ClassicSeries Model B-221. 
2. Materials:  18-8 Type 304 stainless steel with satin finish. 
3. Construction:  All-welded, 22 gauge; with beveled opening. 
4. Filling:  Concealed opening in bottom for filling. 
5. Dispensing:  Single- or half-fold paper toilet seat covers. 
6. Capacity:  500 paper toilet seat covers.  

 
E.   Robe Hooks:  Drawing Designation: EQ-08. 

 
1.   Basis of Design: Bobrick Classic Model B-6717. 

a.   Finish: Satin. 
b.   Configuration: Single hook. 

2.   Projection from Wall: 2 inch. 
3.   Flange and Support Arm: All-welded, 18-8, Type 304, 22 gauge stainless steel. 
4.   Mounting: Concealed bracket, 18-8, Type 304, 16 gauge stainless steel; secured to 

wall plate with a stainless steel setscrew. 
5.   Wall Plates: Concealed, 18-8, Type 304, 16 gauge stainless steel. 
6.   Caps: 18-8, Type 304, 10 gauge stainless steel; welded to support arm. 
 

F. Stainless Steel, Welded, Angle Frame Mirrors: Drawing Designation: EQ-09. 
 

1. Basis of Design:  Bobrick Model B-290 1836. 
a. Overall Size:  24 inches W x 36 inches H. 

2. Angle Frame:   
a. Materials:  Type 304 stainless steel angle 3/4 inch x 3/4 inch, with satin finish 

with vertical grain on exposed surfaces. 
b. Construction:  One-piece, roll-formed construction with continuous integral 

stiffener. 
c. Design:  Beveled design on front of angle to hold mirror tightly against frame; 

prevents exposure to sharp edges.   
d. Corners:  Heliarc welded, ground, and polished smooth.  

3. Mirror:   
a. No. 1 quality, 1/4 inch (6mm) float/plate glass. 
b. Edges:  Protected with plastic filler strips.   
c. Back of Mirror:  Protected by full-size, shock-absorbing, water-resistant, non-

abrasive 3/16 inch (5mm) thick polyethylene padding.  
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4. Mounting:  Removable, galvanized steel back with integral horizontal hanging 
brackets located at top and bottom for mounting on Concealed one-piece rectangular 
wall hanger(s); galvanized steel back fastened to frame with Concealed screws to 
permit glass replacement; attachment by rivets or tabs is not acceptable; Concealed 
Phillips head locking setscrews secure mirror to wall hanger in bottom of frame. 

 
G. Surface-Mounted Sanitary Napkin Disposal Units:  Drawing Designation EQ-10. 

 
1.   Basis of Design: Bobrick ConturaSeries Model B-270. 
2.   Container: All-welded, 18-8, Type 304, 22 gauge (0.8mm) stainless steel with satin 

finish on exposed surfaces. Front of container shall have same degree of arc, radius 
on corners and edges as other Bobrick ConturaSeries washroom accessories. 

3.   Cover: Drawn, one-piece, seamless, 18-8, Type 304, 22 gauge (0.8mm) stainless 
steel with satin finish. construction. Front of cover has same degree of arc, radius on 
corners and edges as other Bobrick ConturaSeries washroom accessories. 

4.   Hinge: Full-length stainless steel piano-hinge. 
 

H.   Surface-Mounted Vertical Soap Dispensers:  Drawing Designation: EQ-13. 
 
1.   Basis of Design: Bobrick Classic Model B-2111. 
2.   Compliance: Valve is operable with one hand, without tight grasping, pinching or 

twisting of the wrist and with less than 5 pounds of force (22.2 N) to comply with 
barrier-free accessibility guidelines (including ADAAG). 

3.   Container: 
a.   Materials: 18-8, Type 304, 22 gauge (0.8mm) stainless steel with satin finish. 
b.   Construction: Body is drawn, one-piece, seamless construction. 

4.   Valve: Corrosion-resistant, black molded plastic push button and spout, antibacterial-
soap-resistant plastic cylinder; soap head-holding mushroom valve, stainless steel 
spring, U-packing seal and duckbill. 

5.   Mounting: Vandal-resistant, concealed wall plate; back plate with mounting bracket. 
6.   Filling: Locked, hinged stainless steel lid for top filling opens with key provided. To 

prevent corrosion of tank, use only chloride-free pH-neutral liquid soaps. 
7.   Refill Indication: Clear acrylic refill-indicator window. 
8.   Capacity: 40 fl oz. 

2.5  WARM AIR DRYERS   Drawing Designation: EQ-17. 

A. Basis-of-Design Manufacturer: Subject to compliance with requirements, provide products 
from Excel Dryer Corporation, www.exceldryer.com.  
 

B. High-Speed Warm-Air Dryer: 
 

1. High Efficiency Heated Air Hand Dryer: XLERATOR, EPD Certified, Rapid-drying, 
energy efficient, rapid drying, automatic sensor, adjustable speed and sound control, 
adjustable heat control, electric hand dryer; surface mounted or semi-recessed; 
entire dryer internally grounded. Made in the USA Certified.  

2. Basis-of-Design Product: Model XLERATOR XL-W. 
3. Description: High-speed, warm-air hand dryer for rapid hand drying. 
4. Mounting: Recessed.  ADA compliant recess kit is fabricated of 22 GA 18‐8 type 304 

stainless steel with #4 satin finish with 16 GA 18‐8 type 304 stainless steel dryer 

mounting plate. All welded construction. 16‐3/8 inches wide by 26 inches high by 

3‐3/8 inches deep. 
5. Controls: Automatic, activated by infrared optical sensor located next to the air outlet. 

Dryer will operate as long as hands are under the air outlet and has a 35‐second 
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lockout feature if hands are not removed. Control includes adjustable sound and 
speed control mechanism, adjustable heat control with High, Medium, Low and Off 
settings and a filter sensor which is activated should the filter become clogged. 
Sensor equipped with externally visible Red LED light that flashes error codes to 
assist in troubleshooting. Control assembly sealed for protection against moisture, 
lint, dust and vandalism. 

6. Cover Material and Finish:  
a. Material: Zinc die cast. 
b. Finish: White, painted. 

6.    Air Intake: Inlet openings on bottom of cover. 
7.   Air Outlet: Delivers focused air stream of 19,000 LFM at nozzle and 16,000 LFM at 

average hand position of 4 inches below air outlet. 
a. Provide Noise Reduction Nozzle: Reduces air deflection noise level by 9 dB 

and increases the dry time by 2-3 seconds.  
8.   Pre Filter: Extends the lifespan and improves reliability. Reduces lint, dust and other 

airborne debris from entering the internal motor chamber. Filter sensor is activated if 
filter becomes clogged. 

9.   Nominal Size: 11‐3/4 inches wide by 12‐11/16 inches high by 6‐11/16 inches deep. 
10.   Weight: 

a.   17 pounds die cast cover. 
11. Power Source: 

a.   110 ‐ 120 Volts, 11.3 ‐ 12.2 Amps, 50/60 Hz, 1240 ‐ 1450 Watts. 

12.   Combination Motor and Blower: Series commutated, through‐flow discharge, vacuum 
type; 5/8 HP, 20,000 RPM. Airflow rate: 19,000 linear feet per minute at air outlet, 
16,000 linear feet per minute at average hand position of 4 inches below air outlet. 

13.   Heater: Nichrome wire element, mounted inside blower housing to be vandal 
resistant. Heater Safeguard: Automatic resetting thermostat to open when airflow is 
restricted and close when airflow is resumed. 

14.   Air Temperature: 135 degrees F measured at average hand position of 4 inches 
below air outlet. Air Heater Output: 970 watts. 

15.   All metal parts coated according to Underwriters Laboratories, Inc. requirements. 

2.6  CHILDCARE ACCESSORIES 
 

A. Recessed-Mounted, Horizontal Design, Stainless Steel, Changing Stations:   
 

1. Basis of Design:  Model KB110-SSRE as manufactured by Koala Kare Products, a 
Division of Bobrick. 

2. Materials:  FDA approved blow molded high-density polyethylene (HDPE) clad in 18 
gauge Type 304 stainless steel, brushed finish. Includes flange in same material and 
finish.  

3. Operation:  Concealed pneumatic cylinder providing controlled, slow opening and 
closing of the changing station bed. 

4. Stainless Steel Liquid Diversion Channel: Prevents liquids that may be present on the 
changing surface from draining into the wall. 

5. Hinge Mechanism:  Reinforced full-length steel-on-steel hinge with integrated steel 
hook plate. 

6. Changing Surface:  Contoured, concave and smooth, 442 sq. in. 
7. Safety Straps:  Replaceable, snap-lock, nylon protective holding straps. 
8. Performance:  Units exceed static load requirements called out by ASTM Standard    

F 2285, Standard Consumer Safety Performance Specification for Diaper Changing 
Stations for Commercial Use. 

9. Mounting:  Factory-drilled mounting holes and mounting hardware included. 
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10. Features: No hinge structure exposed on interior or exterior surfaces; two bag hooks; 
built-in liner dispenser with 25 liner capacity. 

11. Instruction Graphics:  Universal molded instruction graphics and safety messages in 
multiple languages. 

2.7 UNDERLAVATORY GUARDS 

A. Underlavatory Insulating Piping Coverings:  White, antimicrobial, molded-vinyl covering for 
supply and drain piping assemblies intended for use at accessible lavatories to prevent 
direct contact with and burns from piping.  Provide components as required for applications 
indicated with flip tops at valves that allow service access without removing coverings.  
Acceptable products or equal: 

  Brocar Products, Inc.; Trap Wrap 
  Truebro, Inc.; Lav-Shield 

2.8  CUSTODIAL ACCESSORIES 
 

A.   Mop and Broom Holders: 
 

1. Basis of Design:  Bobrick Model B-223 x 24. 
a. Length:  24 inches with 3 mop/broom holders. 

2. Mounting Base:  18-8, Type 304, 22 gauge stainless steel with satin finish.  
3. Mop and Broom Holders:  Replaceable, spring-loaded rubber cams with anti-slip 

coating; accommodates handles from 7/8 inch to 1-1/4 inch in diameter; with powder 
coated steel retainers. 

2.9  FABRICATION 

A. Surface-Mounted Toilet Accessories:  Unless otherwise indicated, fabricate units with tight 
seams and joints, and exposed edges rolled.  Hang doors and access panels with 
continuous stainless-steel hinge.  Provide concealed anchorage where possible. 

B. Recessed Toilet Accessories:  Unless otherwise indicated, fabricate units of all-welded 
construction, without mitered corners.  Hang doors and access panels with full-length, 
stainless steel hinge.  Provide anchorage that is fully concealed when unit is closed. 

C. Framed Glass-Mirror Units:  Fabricate frames for glass-mirror units to accommodate glass 
edge protection material.  Provide mirror backing and support system that permits rigid, 
tamper-resistant glass installation and prevents moisture accumulation. 

1. Provide galvanized steel backing sheet, not less than 0.034-inch and full mirror size, 
with nonabsorptive filler material.  Corrugated cardboard is not an acceptable filler 
material. 

D. Mirror-Unit Hangers:  Provide one of the following mirror-unit mounting system that permits 
rigid, tamper- and theft-resistant installation, as follows: 

1. One-piece, galvanized steel, wall-hanger device with spring-action locking 
mechanism to hold mirror unit in position with no exposed screws or bolts. 
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2. Heavy-duty wall brackets of galvanized steel, equipped with concealed locking 
devices requiring a special tool to remove. 

E. Keys:  Provide universal keys for internal access to accessories for servicing and 
resupplying.  Provide minimum of 6 keys to Owner as specified in Section 01 78 23. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Before covering wall framing with gypsum board, examine framing to ensure that backing 
plates and grab bar mounting kits have been installed behind surface mounted accessories 
in such positions as to receive all attachment screws. 

B. Verify that pipes, vents, conduits and other construction features do not protrude into rough 
wall opening space required for recessed accessories. 

C. Do not proceed with the work until unsatisfactory conditions have been resolved. 

3.2 INSTALLATION 
 

A. Install products in strict compliance with manufacturer’s written instructions and 
recommendations, including the following: 

 
1. Verify blocking has been installed properly. 
2. Verify location does not interfere with door swings or use of fixtures. 
3. Comply with manufacturer’s recommendations for backing and proper support. 
4. Use fasteners and anchors suitable for substrate and project conditions.  
5. Install units rigid, straight, plumb, and level, in accordance with manufacturer’s 

installation instructions and approved shop drawings. 
6. Conceal evidence of drilling, cutting, and fitting to room finish. 
7. Test for proper operation. 

B. Grab Bars: Install to withstand a downward load of at least 250 lbf, when tested according 
to ASTM F446. 

C. Secure mirrors to walls in concealed, tamperproof manner with special hangers, toggle 
bolts, or screws.  Set units plumb, level, and square. 

D. Baby-Changing Stations: Install products in strict compliance with manufacturer’s written 
instructions and recommendations, including the following: 

 
1. Verify blocking has been installed properly. 
2. Verify location does not interfere with door swings or use of fixtures. 
3. Use fasteners and anchors suitable for substrate and project conditions. 
4. Install units at location and height indicated on the Drawings. 
5. Install units level, plumb and in proper relationship with adjacent construction. 
6. Adjust for proper operation. 

3.3 ADJUSTING AND CLEANING 
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A. Adjust toilet accessories for proper operation and verify that mechanisms function smoothly.  
Replace damaged or defective items. 

B. Remove temporary labels and protective coatings. 

C. Clean and polish exposed surfaces according to manufacturer's written instructions. 

END OF SECTION 
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SECTION 10 44 00 

FIRE PROTECTION SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Fire extinguishers and fire extinguisher cabinets. 

B. Related Documents:  The Conditions of the Contract and Division 1 apply to this section as fully 
as if repeated herein. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the following 
organizations, apply to the work only to the extent specified by the reference.  Refer to Section 
01 42 19 for information concerning availability and use of references. 

 
  ASTM International (ASTM) 
  National Association of Architectural Metal Manufacturer's (NAAMM) 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 
 
1. Cabinets:  Materials description for fire extinguisher cabinets include roughing-in 

dimensions, details showing mounting methods, relationships to surrounding 
construction, door hardware, cabinet type and materials, trim style and door construction, 
door style and materials.  

2. Extinguishers:  Materials description for fire extinguishers; include ratings and 
classifications. 

3. Installation instructions for each product specified. 
 

B. Shop Drawings:    
 

1. Small-scale plans showing locations of fire extinguisher cabinets and individual fire 
extinguishers. 

2. Product Schedules showing each type of cabinet and extinguisher to ensure proper fit 
and function. 

3. Indicate installation procedures and accessories required for a complete installation. 

C. Submittal procedures and quantities are specified in Section 01 33 00. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For fire extinguishers and fire-protection cabinets to include in maintenance 
manuals. 
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1.5 REGULATORY REQUIREMENTS 

A. Fire extinguishers shall be labeled by Underwriters' Laboratories, Inc (UL) for the specified 
ratings and classifications, as acceptable to the State Fire Marshal.  

B. Fire extinguisher cabinet doors to open with 5 pounds maximum force. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver extinguishers and cabinets to the site in unopened containers, labeled plainly with the 
manufacturer's names and brands.  Deliver cabinets and extinguisher to the site ready for 
installation. 

B. Store cabinets and extinguisher in safe, dry locations and do not unpack until needed for 
installation.  Handle and install materials in a manner that will protect them from damage. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 
Fire Extinguishers." 

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent 
testing agency acceptable to authorities having jurisdiction. 

C. Fire-Rated Fire-Protection Cabinets: Listed and labeled to comply with requirements in 
ASTM E 814 for fire-resistance rating of walls where they are installed. 

2.2 FIRE EXTINGUISHERS 

A. Multi-Purpose Dry Chemical Type:  UL rated 2A-10B:C; and 3A-40B:C (Food Service) in 
nominal 5 pound capacity.   
 
1. Construction:  Heavy duty steel cylinder with metal valve and siphon tube, O-ring seal, 

replaceable valve stem seal, visual pressure gage, pull pin and upright squeeze grip. 
2. Finish:  Factory powder-coated; Red. 
3. Effectiveness (Rating):  Class A, B, and C fires. 
4. Acceptable products or equal: 

J. L. Industries, Inc., a division of Activar Construction Products Group; 
www.activarcpg.com; Cosmic 5E. 

  Larsen's Manufacturing Co.; Model No. MP5. 
  Potter-Roemer Div.;  No. 3005. 

2.3 FIRE EXTINGUISHER CABINETS 

A. General:  Provide fire extinguisher cabinets where indicated, of suitable size for housing fire 
extinguishers of types and capacities indicated or specified. 



 
 
2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 10 44 00 

 San Rafael City Schools Fire Protection Specialties - 3 

B. Acceptable products or equal: 

JL Industries; Cosmopolitan Series. (Basis-of-Design product). 
Larsen's Manufacturing Co.; (SS). 

  Potter-Roemer Div.; Alta (stainless).   
 
C. Cabinet with Stainless Steel Trim and Door:  Cosmopolitan Series.   

 
1. Cabinet Style:  Semi-recessed. 
 
2. Components: 

a. Tub (Semi-recessed Cabinets):  Cold-rolled steel. 
1) Finish:  Factory-applied powder coat paint finish. 

a) Standard Color:  White. 
b. Door and Trim Construction:  Stainless steel; flush doors with 5/8 inch door stop 

attached by continuous hinge and equipped with black ABS recessed pull with 
roller catch. 
1) Finish:  Factory-applied ground and polished finish. 

a) Standard Finish:  #4 directional satin finish. 
c. Trim Style and Depth: 

1) Semi-Recessed Cabinet: 
b) Rolled Edge:  2-1/2 inch. 

2) Trim Dimensions:  1-3/4 inch face trim on frame and 1-1/4 inch face trim on 
door. 

 
3. Fire-Rating:  Nonfire-rated; and Fire-Rated for 1-hour combustible and noncombustible 

wall systems. 
 
 
2.4  CABINET DOOR STYLE 
 

A. Door Style: Style V:  Vertical Duo Panel; narrow vertical glazing full height of door; with ADAC 
Flush Pull Handle.   Plastic recessed cup-type handle.  

 
B. Door Glazing: Clear tempered glass. 

2.5 MOUNTING BRACKETS 

A. Mounting Brackets: Manufacturer’s standard steel, designed to secure fire extinguishers to wall 
or structure, of sizes required for types and capacities of fire extinguishers indicated, with plated 
or baked-enamel finish (red or black in color). 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

 
J. L. Industries, Inc., a division of Activar Construction Products Group; 
www.activarcpg.com;  
Larsen's Manufacturing Co.  
Potter-Roemer Div. 
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2.6 FABRICATION 

A. Fire-Extinguisher Cabinets: Provide manufacturer's standard box (tub) with trim, frame, door, 
and hardware to suit cabinet type, trim style, and door style indicated. 

1. Weld joints and grind smooth. 
2. Provide factory-drilled mounting holes. 
3. Prepare doors and frames to receive locks. 
4. Install door locks at factory. 

B. Cabinet Doors: Fabricate doors according to manufacturer's standards, from materials indicated 
and coordinated with cabinet types and trim styles. 

1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 1/2 
inch thick. 

2. Fabricate door frames of one-piece construction with edges flanged. 
3. Miter and weld perimeter door frames. 

C. Cabinet Trim: Fabricate cabinet trim in one piece with corners mitered, welded, and ground 
smooth. 

2.7 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's AMP 500, "Metal Finishes Manual for Architectural and Metal Products," 
for recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces of fire-protection cabinets from damage by 
applying a strippable, temporary protective covering before shipping. 

C. Finish fire-protection cabinets after assembly. 

D. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

 

 

2.8  SOURCE QUALITY CONTROL 
 

A. Ship extinguishers to the Project site fully charged, EXCEPT those which contain water as an 
extinguishing agent, if any. 
 

B. Obtain Fire Extinguishers and Fire Extinguisher Brackets from same manufacturer to ensure 
compatibility.   

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls and partitions for suitable framing depth and blocking where semi-recessed 
cabinets will be installed. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 



 
 
2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 10 44 00 

 San Rafael City Schools Fire Protection Specialties - 5 

3.2 PREPARATION 

A. Prepare recesses in walls for semi-recessed fire extinguisher cabinets as required by type and 
size of cabinet and style of trim and to comply with manufacturer's instructions. 

3.3 INSTALLATION 

A. Mount items specified herein in locations indicated and at mounting height of +48-inches to fire 
extinguisher handle above finished floor, or at heights to comply with applicable regulations of 
State Fire Marshal.  Coordinate the cabinet manufacturer's mounting details with other trades 
as their work progresses. 

B. Securely fasten fire extinguisher cabinets to structure, square and plumb, to comply with 
manufacturer's instructions.  Use oval head fasteners with exposed surfaces of same finish as 
cabinet.  Fasten cabinets to wood studs with full threaded wood screws or with sheet metal 
screws.   

C. Maintain fire ratings where cabinets are recessed into fire-rated wall systems. 

D. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations 
indicated. 

E. Wall Signs: 

1. Location:  Where shown or directed. 
2. Apply on walls after field painting is completed and has been accepted. 

3.4 FIELD QUALITY CONTROL 

A. Ensure that each extinguisher is fully charged, and that inspection of each extinguisher has 
been performed, as evidenced by the National Association of Fire Equipment Distributors 
certification tag, just prior to turnover. 

3.5 ADJUSTING AND CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as fire-extinguisher 
cabinets are installed unless otherwise indicated in manufacturer's written installation 
instructions. 

B. Adjust fire-extinguisher cabinet doors to operate easily without binding. Verify that integral 
locking devices operate properly. 

C. On completion of fire-extinguisher cabinet installation, clean interior and exterior surfaces as 
recommended by manufacturer. 

D. Touch up marred finishes, or replace fire-extinguisher cabinets that cannot be restored to 
factory-finished appearance. Use only materials and procedures recommended or furnished by 
fire-extinguisher cabinet and mounting bracket manufacturers. 

E. Replace fire-extinguisher cabinets that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 
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END OF SECTION 
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These paragraphs not used: 

3.4 SUMMARY 

A. Section Includes:  Fire extinguishers and fire extinguisher and blanket cabinets. 
 

3.5 SUBMITTALS 

A. Product Data:  Submit manufacturer's catalog data of extinguishers and extinguisher and fire 
blanket cabinets.  For fire extinguisher cabinets include rough-in dimensions, details showing 
mounting methods, relationships of box and trim to surrounding construction, door hardware, 
cabinet type and materials, trim style, door construction and materials. 

 

3.6 FIRE EXTINGUISHERS 

A. Multi-Purpose Dry Chemical Type:  UL rated 2A-10B:C; and 3A-40B:C (Food Service) in 
nominal 5 pound capacity.   
 
1. Construction:  Heavy duty steel cylinder with metal valve and siphon tube, O-ring seal, 

replaceable valve stem seal, visual pressure gage, pull pin and upright squeeze grip. 
2. Finish:  Factory powder-coated; Red. 
3. Effectiveness (Rating):  Class A, B, and C fires. 
1. Acceptable products or equal: 

J. L. Industries, Inc., a division of Activar Construction Products Group; 
www.activarcpg.com; Cosmic 5E. 

  Larsen's Manufacturing Co.; Model No. MP5. 
  Potter-Roemer Div.;  No. 3005. 

B. Multi-Purpose Dry Chemical Type:  UL rated 2A-10B:C, in nominal 5 pound capacity.   
 
1. Construction:  Heavy duty steel cylinder with metal valve and siphon tube, O-ring seal, 

replaceable valve stem seal, visual pressure gage, pull pin and upright squeeze grip. 
2. Finish:  Factory powder-coated; Red. 
3. Effectiveness (Rating):  Class A, B, and C fires. 
1. Acceptable products or equal: 

J. L. Industries, Inc., a division of Activar Construction Products Group; 
www.activarcpg.com; Cosmic 5E. 

  Larsen's Manufacturing Co.; Model No. MP5. 
  Potter-Roemer Div.;  No. 3005. 

 

3.7 FIRE BLANKET CABINETS 

A. General:  Provide fire blanket cabinets where indicate. 
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B. Acceptable product or equal: 

Larsen's Manufacturing Co.; FB3612-RT 
  

3.8 FIRE EXTINGUISHER CABINETS 

A. General:  Provide fire extinguisher cabinets where indicated, of suitable size for housing fire 
extinguishers of types and capacities indicated or specified. 

B. Acceptable products or equal: 

JL Industries;  Cosmopolitan Series. (Basis-of-Design product). 
Larsen's Manufacturing Co.; Architectural Series, Model 2409R1 and Model FS 2409-R1. 

  Potter-Roemer Div.;  7000 Alta Series.   
 

3.9 FIRE EXTINGUISHERS 

A. Multi-Purpose Dry Chemical Type:  UL rated 2A-10B:C; 2A-20B:C (shop), and 3A-40B:C in 
nominal 5 pound capacity.  Acceptable products or equal: 

J. L. Industries, Inc., a division of Activar Construction Products Group; 
www.activarcpg.com; Cosmic 5E. 

  Larsen's Manufacturing Co.; Model No. MP5. 
  Potter-Roemer Div.;  No. 3005. 
 

B. Multi-Purpose Dry Chemical Type:  UL rated 3A-40B:C in nominal 5 pound capacity.  
Acceptable products or equal: 

J. L. Industries, Inc., a division of Activar Construction Products Group; 
www.activarcpg.com; Cosmic 5E. 

  Larsen's Manufacturing Co.; Model No. MP5. 
  Potter-Roemer Div.;  No. 3005. 
 

B. Class K Wet-Chemical Type: UL-rated 2-A:K, 2.5-gal. nominal capacity, with potassium acetate-
based chemical in stainless-steel container; with pressure-indicating gage.   

  Larsen's Manufacturing Co.; Model No. WC-2-1/2. 
  JL Industries;  Saturn 25 
  Potter-Roemer Div.;  No. 3262 
 

3.10 FIRE EXTINGUISHER CABINETS 

A. General:  Provide fire extinguisher cabinets where indicated, of suitable size for housing fire 
extinguishers of types and capacities indicated or specified. 

B. Acceptable products or equal: 
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Larsen's Manufacturing Co.; Architectural Series, Model 2409R1 and Model FS 2409-R1. 
JL Industries;  Ambassador Series. 

  Potter-Roemer Div.;  7000 Alta Series.   
 

C. Construction:  Provide cabinets of trimless type. 

1. Box:  Fabricate box of not lighter than 22-gage cold rolled steel with manufacturers 
standard prime coat. 

2. Doors:  Tubular construction not less than 1/2-inch thick from not lighter than 20-gage 
cold rolled steel with manufacturers standard prime coat.  Provide doors full glazed style 
with 1/8-inch thick tempered, clear float glass.  Furnish doors with full length steel piano 
hinge, satin finish aluminum pull handle and self adjusting roller catch. 

3. Shelf:  Locate shelf 9-inches from top of cabinet. 
 
 

4. Doors:  Tubular construction not less than 1/2-inch thick from not lighter than 20-gage 
stainless steel with a No. 4 finish. Provide doors full glazed style with tempered break 
glass 1/8” thick.  Furnish doors with full length stainless steel piano hinge, satin finish 
aluminum pull handle and self adjusting roller catch and cylinder lock.   

5. Break-Glass Strike:  Manufacturer's standard metal strike, complete with chain and 
mounting clip, secured to cabinet. 

 

3. Identification: Lettering complying with authorities having jurisdiction for letter style, size, 
spacing, and location. Locate as directed by Architect. 

a. Identify fire extinguisher in fire-protection cabinet with the words "FIRE 
EXTINGUISHER.  

1) Location: Applied to [cabinet door] [cabinet glazing] [location indicated on 
Drawings]. 

2) Application Process: [Silk-screened] [Engraved] [Etched] [Decals] [Pressure-
sensitive vinyl letters]. 

3) Lettering Color: [Red] [Black] [White]. 
4) Orientation: [Vertical] [Horizontal] [As indicated on Drawings]. 

 
 

4. Door Locking System: Larsen-Loc® Door Locking System.    Provides the protection of a 
locked cabinet without requiring the breaking of glass to gain access to the fire 
extinguisher.  During an emergency, it permits opening of the cabinet door by pulling 
sharply on the handle. 

D. Cabinet Construction: Nonrated and 1-hour fire rated as indicated on drawings. 

1. Fire-Rated Cabinets: Construct fire-rated cabinets with double walls fabricated from 
0.043-inch thick cold-rolled steel sheet lined with minimum 5/8-inch thick fire-barrier 
material. Provide factory-drilled mounting holes. 

E. Cabinet Material: Cold-rolled steel sheet. 

F. Semi-recessed Cabinet: One-piece combination trim and perimeter door frame overlapping 
surrounding wall surface with exposed trim face and wall return at outer edge (backbend). 
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1. Rolled-Edge Trim:   2-1/2-inch backbend depth.   

G. Cabinet Trim Material:  Same material and finish as door.  

H. Door Material: Aluminum sheet. 

I. Door Style: Horizontal duo panel with frame. 
 

I. Door Glazing: Tempered float glass, clear. 

J. Door Hardware:  Manufacturer’s standard door-operating hardware of proper type for cabinet 
type, trim style, and door material and style indicated.   

 
1. Provide projecting satin finish aluminum lever handle with cam-action latch.    

 
2. Provide continuous stainless steel piano hinge. 

K. Accessories: 

1. Mounting Bracket: Manufacturer’s standard steel, designed to secure fire extinguisher to 
fire-protection cabinet, of sizes required for types and capacities of fire extinguishers 
indicated, with plated or baked-enamel finish.  

2. Door Lock: Cam lock that allows door to be opened during emergency by pulling sharply 
on door handle. 

L. Materials: 
 

1. Cold-Rolled Steel: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B. 

a. Finish: Baked enamel or powder coat. 
b. Color:  Selected by Architect from manufacturer’s standard.  

2. Aluminum: ASTM B 221 (ASTM B 221M), with strength and durability characteristics of 
not less than Alloy 6063-T5 for aluminum sheet. ASTM B 221 (ASTM B 221M) for 
extruded shapes. 

a. Finish: Clear anodic. 

3. Stainless Steel: ASTM A 666, Type 304. 

a. Finish: No. 4 directional satin finish.   
 

4. Tempered Float Glass: ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 3 mm 
thick, Class 1 (clear). 

 
 

M. Cabinet Construction: Nonrated and 1-hour fire rated as indicated on drawings. 

1. Fire-Rated Cabinets: Construct fire-rated cabinets with double walls fabricated from 
0.043-inch thick cold-rolled steel sheet lined with minimum 5/8-inch thick fire-barrier 
material. Provide factory-drilled mounting holes. 

N. Cabinet Material: Cold-rolled steel sheet. 
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O. Semi-recessed Cabinet: One-piece combination trim and perimeter door frame overlapping 
surrounding wall surface with exposed trim face and wall return at outer edge (backbend). 

1. Rolled-Edge Trim:   2-1/2-inch backbend depth.   

P. Cabinet Trim Material:  Same material and finish as door.  

Q. Door Material: Aluminum sheet. 

R. Door Style: Horizontal duo panel with frame. 
 

I. Door Glazing: Tempered float glass, clear. 

J. Door Hardware:  Manufacturer’s standard door-operating hardware of proper type for cabinet 
type, trim style, and door material and style indicated.   

 
3. Provide projecting satin finish aluminum lever handle with cam-action latch.    

 
4. Provide continuous stainless steel piano hinge. 

S. Accessories: 

1. Mounting Bracket: Manufacturer’s standard steel, designed to secure fire extinguisher to 
fire-protection cabinet, of sizes required for types and capacities of fire extinguishers 
indicated, with plated or baked-enamel finish.  

2. Door Lock: Cam lock that allows door to be opened during emergency by pulling sharply 
on door handle. 

T. Materials: 
 

1. Cold-Rolled Steel: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B. 

a. Finish: Baked enamel or powder coat. 
b. Color:  Selected by Architect from manufacturer’s standard.  

2. Aluminum: ASTM B 221 (ASTM B 221M), with strength and durability characteristics of 
not less than Alloy 6063-T5 for aluminum sheet. ASTM B 221 (ASTM B 221M) for 
extruded shapes. 

a. Finish: Clear anodic. 

3. Stainless Steel: ASTM A 666, Type 304. 

a. Finish: No. 4 directional satin finish.   
 

4. Tempered Float Glass: ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 3 mm 
thick, Class 1 (clear). 
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SECTION 12 24 13  

ROLLER WINDOW SHADES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   

1. Manually operated roller shades with single rollers.   

B. Related Documents: The Conditions of the Contract and Division 1 apply to this section as 
fully as if repeated herein. 

C. Related Sections: 
 
1. Section 05 40 00 “Cold-Formed Metal Framing” for blocking and backing for 

attachment of shades to metal substrate. 
2. Section 07 92 00 “Joint Sealants” for sealing the perimeters of installation 

accessories for light-blocking shades with a sealant. 
3. Section 09 22 16 “Non-Structural Metal Framing” for blocking and backing for 

attachment of shades to metal substrate. 

1.2 REFERENCES 

A. The editions of the specifications and standards referenced herein, published by the 
following organizations, apply to the work only to the extent specified by the reference.  
Refer to Section 01 42 19 for information concerning availability and use of references. 

 
B. American Type Culture Collection (ATCC): 

1. 9642, 9644, 9645 - Fungi, Yeast and Yeast Genetic Stock 
 
C. ASTM International: 

1. ASTM G 21 - Determining Resistance of Synthetic Polymeric Materials to Fungi. 
 
D. Federal Specifications: 

1. FS CCC-T-1Slb: Flame Retardancy of Textiles. 
 
E. Glass Association of North America:   

1. GANA - Glazing Manual.  
 
F. National Fire Protection Association (NFPA): 

1. NFPA 70 - National Electrical Code. 
2. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and 

Film. 
 
G. State of California Code of Regulations: 

1.  Title 19 - Public Safety, State Fire Marshal. 
 
H. Underwriters' Laboratories, Inc. (UL) 
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1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 
 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, features, finishes, and operating instructions for roller 
shades. 

B. Shop Drawings:  Submit drawings, including actual measurements taken at the project 
where practical. Drawings shall include head, jamb and sill details as necessary to 
coordinate work with surrounding conditions and construction. 
 
1. Provide elevations, sections, and details.  Show tube and bracket sizes for each 

condition.  
 
2. Show size and location of blocking and backing required for installation of shades. 

Show mounting details and method of attachment of shades to backing. 

C. Selection Samples:  For each finish product specified, two complete sets of shade cloth 
options and aluminum finish color samples representing manufacturer's full range of 
available colors and patterns. 

D. Verification Samples: Submit one fully operational window shade sample, not less than 16 
inches wide by 36 inches long for each type of roller shade indicated, complete with 
selected aluminum trim showing color and shade cloth including sample of seam/batten 
when applicable. 

1. Valance/Fascia:  Submit 3" samples of specified finish. 

E. Product Schedule:  Provide schedule of chain operated clutch roller shades.  Use the same 
designations as indicated on drawings.  If necessary, indicate tube diameter for each 
shade. 

F. Submittal procedures and quantities are specified in Section 01 33 00. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer.   Submit a letter indicating that installer is authorized by the 
manufacturer to install specified product. 

B. Product Certificates: For each type of shadeband material, signed by product manufacturer. 

C. Installation Instructions:  Submit complete manufacturer's installation instructions.   

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:   For roller shades to include in maintenance manuals.  
Include maintenance procedures, recommended maintenance materials, parts diagrams, 
and suggested schedule for cleaning.  Include precautions about cleaning materials that 
could damage or discolor the shade fabric. 
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1.6 QUALITY ASSURANCE 
 
A. Manufacturer Qualifications: Firm specializing in manufacturing manual roller shades with at 

least 7 years experience. 

B. Installer Qualifications:  Approved by roller shade manufacturer.  Installers shall be specially 
trained in the installation of chain operated clutch roller shades.  Installers shall have 
completed at least 5 commercial installations of chain operated clutch roller shades similar 
to those specified in this Section. 

C. Fire-Performance Characteristics:  Fabrics shall be inherently flame retardant material or 
shall be flame retardant treated to comply with the small scale and large-scale test 
requirements of NFPA 701 and 2013 California Code of Regulations, (CCR) Title 19, 
Section 1273.3.  If treated, fabric shall pass the small and large scale test after being 
subjected to the accelerated dry cleaning or laundering cycles specified in NFPA 701.  
Material requiring flame retardant treatment shall be treated by an applicator holding a valid 
"Flameproofers Certificate" from the State Fire Marshal. 

D. Mockups: Build mockups to verify selections made under Sample submittals, to 
demonstrate aesthetic effects, and to set quality standards for materials and execution. 

1. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such 
deviations in writing. 
 

2. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Delivery: Do not deliver shades to the project until all concrete, masonry, plaster and other 
wet work has been completed and is dry. Deliver prefabricated shades to site in labeled 
protective packages, uniquely identified for each intended location. Schedule delivery to 
prevent delays but minimize on-site storage. 

B. Storage:  Store materials in manner recommended by shade manufacturer, inside, under 
cover, and in manner to keep shades dry, protected from weather, direct sunlight, surface 
contamination, corrosion and damage from construction traffic and other causes. 

1.8 FIELD MEASUREMENTS 

A. Field Measurements: Where roller shades are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication and indicate 
measurements on Shop Drawings. Allow clearances for operating hardware of operable 
glazed units through entire operating range. Notify Architect of installation conditions that 
vary from Drawings. Coordinate fabrication schedule with construction progress to avoid 
delaying the Work. 

 
 

1.9 PROJECT CONDITIONS 
 
A. Environmental Limitations:  Do not install roller shades until construction and finish work in 

spaces, including painting, is complete and dry.  Air conditioning system shall be operating, 
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and ambient temperature shall be between 60 degrees F. and 85 degrees F.  Relative 
humidity shall be between 45 percent and 65 percent. 

 
B. Before Installation Begins: 
 

1. Roof shall be tight, windows and frames installed and glazed, and interior doors 
hung. 

 
2. Wet work including concrete, masonry, plaster, stucco, and terrazzo, shall be 

complete and dry. 
 
3. Application of gypsum wallboard, joint treatment, taping and sanding shall be 

complete and dry. 
 
4. Ceilings, window pockets, electrical, and mechanical work above the product shall be 

complete. 
 
5. Flooring materials such as carpet, tile, etc. must be completed. 

 
C. Electrical power (110 volt AC) shall be available for installer's tools within 500 feet of 

product installation areas.  

1.10 WARRANTY 

A. Provide an extended warranty under the provisions of Section 01 78 36.  

B. General Warranty:  The warranties specified in this Article shall not deprive the Owner of 
other rights the Owner may have under other provisions of the Contract Documents and 
shall be in addition to, and run concurrent with, other warranties made by the Contractor 
under requirements of the Contract Documents. 

C. Special Warranty:  Submit a written warranty signed by roller shade manufacturer and 
Contractor agreeing to repair or replace roller shade components that do not remain fully 
operational for the warranty periods specified below after date of “Substantial Completion.  
Warranty does not include failure of the bead chain. 

1. Shade cloth:  25 years. 
2. Operating hardware:  25 years. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Acceptable manufacturer or equal: 
 
1.  Mariak Contract; www.mariak.com   
2. Mecho-Shade Systems, Inc.; www.mechoshade.com  
3. Draper, Inc.; www.draperinc.com  
4. Substitutions: Section 01 25 13 – Product Options and Substitutions.   

B. Source Limitations: Obtain roller shades from single source from single manufacturer. 
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2.2 SYSTEM DESCRIPTION 
 

A. Chain operated clutch roller shade system shall consist of a roller, brackets to support the 
roller, a flexible fabric carried by the roller, a means of attaching the material to the roller, a 
bottom bar, and a chain operator to lift and lower the shade. 

 
 
2.3 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS  

 
A. Shadecloth Material:  
 

1. Provide sufficient length of material to allow two complete wraps around roller when 
shade is fully extended.  Roller-in-hem construction prevents fabric from being pulled 
off roller.  Fabric is to be attached by double wide staples.  No adhesive attachment 
is allowed.   

 
2. Subject to compliance with requirements, provide products by one of the following for 

general shading:  
a. Phifer SheerWeave Performance Plus Interior Sun Control Fabric Style 2410. 

1) Composition: 35% fiberglass, 65% vinyl on fiberglass. 

2) Mesh Weight: 14.1 oz./yd2  
3) Openness Factor: Approximately 3%. 
4) UV Blockage: Approximately 97%. 
5) Greenguard Certified.  

b. Verosol “EnviroScreen” metallised fabric.  Fabric is woven in a new screen-
like construction 805 (G2) which combines a limited openness factor with an 
excellent view through.  The fabric guarantees visual and thermal comfort 
while preserving a textile appearance. 
1) Fabric Density: Semi-transparent. 
2) Composition: Inherent FR Polyester.  
3) Weight per m2: 250 gm/ m2. 
4) Thickness: 0.50 mm. 
5) Width: 75”/94”. 
6) Color Fastness:  ≤ 5. 
7) Formaldehyde Free: Yes. 
8) Anti-Static: Yes. 
9) PVC-free: Yes. 
10) Anti-microbial Properties:  Yes, per ASTM E2149-01. 
11) Flame Retardancy:  

a)   DIN 4102 B1. 
b)   BS 5867 Part 2 Type B. 
c)    NFPA 701. 

12)  Certification: Oko-Tex Standard 100; ISO 140001, ISO 9001; 
Greenguard.   

13) Technical Performance: 
a) Fabric Color Code: (000); To be selected by Architect.  
b) Solar Transmission:  4%. 
c) Solar Reflection: 68%. 
d) Light Transmission: 4%. 
e) Light Reflection: 67%. 
f) UV Transmission: 2%. 
g) Openness Factor (nominal): 2%. 
h) Ra (Color rendering index): 98. 

c.  Mermet Silver Screen™.  
1) Composition: 36% fiberglass, 64% vinyl, Ultra-fine layer of aluminum. 
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2) Mesh Weight: 11.8 oz./yd2  
3) Fabric Thickness: 0.017 inch 
4) Openness Factor: Approximately 4%. 
5) UV Blockage: Approximately 96%. 
7) Greenguard Certified.  

d. Substitutions: Section 01 25 13 – Product Options and Substitutions.   
 
3. Fire-Test-Response Characteristics:  Material shall pass the following:   

a. Small scale vertical burn: NFPA 701-1999, Test Method No. 1, and California 
Title 19. 

b. Large scale vertical burn: NFPA 701-1999, Test Method No. 2. 
c. Fire rating:  NFPA Class A. 
 

4. Anti-Microbial Characteristics:  Shade cloth shall conform to requirements for 'No 
Growth' in accordance with ASTM G 21 results for fungi, using fungus samples 
ATCC 9642, 9644, and 9645. 

 
5. Color and Pattern: As selected by Architect from manufacturer’s standard colors and 

patterns. 
 
C.  Rollers: 
 

1. Clutch Mechanism: Corrosion resistant PA-6 plastic with glass fiber and internal 
mechanism of Nylon 6 construction.  Provide a heavy-duty single spring that creates 
a positive mechanical relationship between the roller shade tube unit and the 
universal installation bracket to ensure stationary positioning in the static state.  
When activated the wrap spring shall release and permit the clutch to turn while 
reducing friction on the clutch.  Clutch mechanisms with multiple springs are not 
acceptable. 

 
a. Clutch End Locking System:  The clutch shall have a locking system, which 

prevents the shade from coming out of its brackets if the shade is operated 
incorrectly. 

 
2. Clutch Bracket: The clutch shall be fixed to the installation bracket with tech screws.  

It must be removable without having to remove the installation brackets from the wall.  
Clutch mechanism shall be fastened with screws and not riveted to the brackets. 

 
3. Spring Loaded Idle End Cap: The idle end of clutch shall be spring loaded to provide 

secure anchorage into end bracket and to provide for simple and easy installation. 
 
4. Spring roller diameter length and material as needed to support shade length, width, 

and material weight 1-1/4” diameter minimum x width needed to cover window. 
 
5. Use steel rollers for all shades exceeding 45 in width; heavy-duty springs and 

positive locking mechanisms. 
 
C. Tube Mechanism:  Extruded T6 aluminum with a wall thickness not less than 0.062 inch.  

Each tube shall have at least one Secure Grip Spline fabric-fixing slot to increase the rigidity 
of the tube and eliminate sagging when the shade is operated.  T5 aluminum is not 
acceptable.     

 
1. Tube sizes shall be as proposed by manufacturer for each condition, and as 

indicated on approved submittals. 
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2. Spline Mounting System:  Secure Grip Spline Method, consisting of flexible PVC 
extrusion RF (radio frequency) or impulse welded to the shade fabric.  The spline 
shall be inserted into a slot on the extruded aluminum tube. The spline shall provide 
a positive mechanical attachment of the shade band to the tube.  The spline shall be 
designed to allow fabric to be easily removed and re-installed on the roller shade 
tube without having to remove the roller tube from the brackets.  Splines that slide in 
the tube mechanism from the edge are not acceptable.  Double-sided tape or glue 
methods of fabric attachment are not acceptable. 

 
D. Hembar: 
 

1. Three Sided Welded Pocket (Bottom Weight):  Aluminum extrusion one inch in height 
held inside a fabric bottom pocket.  The bottom pocket shall be created by folding a 
1-1/4 inch section of fabric behind the bottom of the shade and RF or impulse 
welding the fabric to itself.  After the aluminum weight is inserted into the bottom 
pocket the edges shall be sealed by again RF or impulse welding the fabric edges to 
itself.   

 
E.   Tube Mounting Brackets:  Universal type, capable of attachment at top, face, and with left 

hand or right hand controls.  Brackets shall accept end cap locking system.  If selected 
without Valance/Fascia, bracket color shall be white or black, painted finish as selected.  
Zinc plated or mill finish brackets are not acceptable.  Size shall be as required for each 
condition, and as indicated on approved submittals. 

 
F. Chain: 

 
1. Chain:  Qualified No. 10 stainless steel ball chain.  Nickel plated steel chain not 

acceptable.  Include cord clasp to be mounted at appropriate height above window 
sill side wall. 

 
2. Braided fabric cord is not acceptable. 
 
3. Chain shall be rated for 90 lbs. breaking strength. 

 
G. Valance/Fascia:  Provide an aluminum fascia in square profile to conceal the roller shade 

tube mechanism.  Valance/fascia shall have a wall thickness of 5/16", with paint finish in 
color as selected by Architect from manufacturer’s standard colors.   The fascia shall be 
attached to the tube mounting brackets by snapping it into place on a hinge rib clip.  Size 
shall be as required to conceal the roller tube and rolled-up shade fabric.    

 
1. Where ends of fascia are exposed, provide end caps.  

2.4   ROLLER SHADE FABRICATION 

A. Product Safety Standard: Fabricate roller shades to comply with WCMA A 100.1, including 
requirements for flexible, chain-loop devices; lead content of components; and warning 
labels. 

B. Unit Sizes: Fabricate units in sizes to fill window and other openings as follows, measured 
at 74 deg F: 

 
1. Between [Inside] Jambs Installation:  Fabricate units to completely fill existing 

openings from head to sill and jamb-to-jamb, unless specifically indicated otherwise.  
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Comply with manufacturer's edge clearance standards and recommendations. 
Length equal to head-to-sill dimension of opening in which each shade is installed. 

2. Outside of Jamb Installation:  Width and length as indicated, with terminations 
between shades of end-to-end installations at centerlines of mullion or other defined 
vertical separations between openings. 

C. Fabricate shades square, and free of sharp edges, burrs or other defects. 

D. Shadeband Fabrication: Fabricate shade cloth to hang flat without buckling or distortion.  
Fabricate with heat-sealed trimmed edges to hang straight without curling or raveling.  
Fabricate unguided shade cloth to roll true and straight without shifting sideways more than 
1/8-inch in either direction per 8 feet of shade height due to warp distortion or weave 
design. 

E. Multi-banded Shades: Provide for operation of multiple shade bands by a single chain 
operator subject to manufacturer’s design criteria.  Multi-banded manually operated shades 
shall be capable of smooth operation when offset a maximum of 6 degrees on each side of 
the plane perpendicular to the radial line of the curve (12 degree total offset). 

2.5   FINISHES 

A. Aluminum Components:  Architect shall select from manufacturer's standard silicone 
polyester based baked enamel. 

B. Steel Components:  Cadmium-plated, satin-finished, or bonderized prior to painting with 
Manufacturer’s standard baked-enamel finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances, and other conditions 
affecting performance of the Work.  Do not commence installation until conditions are 
satisfactory.  Commencement of installation indicates acceptance of site conditions by 
Contractor.  Notify the Architect upon inspection when the project conditions are 
unacceptable for shade installation.  Beginning of installation means acceptance of 
substrate and project conditions. 

B. Verify that room temperature is a minimum of 65 degrees F. and that painting and other 
dust-producing operations are complete. 

3.2 ROLLER SHADE INSTALLATION 
 
A. Install roller shades level, plumb, square, and true according to manufacturer's written 

instructions, and located so shade band is not closer than 2 inches to interior face of glass.  
Allow proper clearances for window operation hardware and accessories to provide smooth 
operation without binding. 

B. Install units within the following tolerances: 
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1. Maximum variation of gap at window opening perimeter:  1/4-inch, per 8-feet 
(+/-1/8 inch) of shade height. 

2. Maximum offset from level:  1/16-inch per 5-feet of shade width. 

C. Mounting brackets for shades shall not be installed on window stops. 

D. Roller shade Locations: As indicated on Drawings. 

3.3 ADJUSTING 

A. Adjust drive / brake mechanism of units for smooth operation.  Adjust shade and shade 
cloth to hang flat without buckling or distortion.  Replace any units or components that do 
not hang properly or operate smoothly. 

3.4 CLEANING AND PROTECTION 

A. Clean roller-shade surfaces after installation, according to manufacturer's written 
instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 
and Installer, that ensure that roller shades are without damage or deterioration at time of 
Substantial Completion. 

C. Replace damaged roller shades that cannot be repaired, in a manner approved by 
Architect, before time of Substantial Completion. 

END OF SECTION 
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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 Contract, including General Supplementary Conditions 
and Division 1 Specification Sections, apply to work of this section.  

1.2 DESCRIPTION OF WORK  

A. The Contractor shall furnish all labor, tools, equipment, services, and transportation 
necessary for, or reasonably incidental to, the construction and completion order of the fire 
protection work, including, but not limited to, the following:  

1. The installation of an automatic fire sprinkler system, complete and ready for operation, 
for the entire building including but not limited to the mechanical equipment connection 
to the water main for a fully functional system. 

2. Prepare shop drawings, product submittals based on DSA approved design 
documents and obtain all necessary approvals. Any major changes Contractor to verify 
existing site conditions and coordinate with other trade before construction work. 

3. The sprinkler system shall be monitored by a central alarm monitoring company. This 
monitoring shall include water flow indicators and tamper switches on all control valves. 

4. Provide complete as-built drawings of the fire sprinkler and standpipe system in 
AutoCAD 2022 version (or higher) using architectural backgrounds. Drawings shall 
include exact locations of all piping, sprinkler heads, sprinkler control valve assemblies, 
pipe supports, bracing, etc. 

5. Pay for all necessary fees. 
6. Painting of exposed piping and supports. 
7. Testing and adjusting of completed work, inspections, and instructions. All inspections, 

testing and maintenance work required by NFPA 25, California 2013 Edition, and 
recommended by the equipment manufacturer shall be provided. Work shall include 
operation of sprinkler system alarm and supervisory devices.  

8. Repair of all damage done to premises because of this installation and removal of all 
debris left by those engaged in this installation.  

9. Excavation, trenching and backfill required in this section of work.  

1.3 RELATED WORK  

A. Division 07, “Penetration Fire Stopping”.  

B. Division 07, “Joint Sealants”.  

C. Division 08, “Access Doors and Frames”.  

D. Division 09, “Interior Painting”.  

E. Division 22, “Plumbing”. 

F. Division 23, “Heating, Ventilating, and Air Conditioning” (HVAC) 

G. Division 28, “Fire Alarm System”.  

H. Division 26, “Electrical”.  
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I. Division 33, “Utilities”.  

1.4  REFERENCES AND STANDARDS  

A. Regulatory compliance: All work performed under this Division shall comply with the latest 
currently adopted editions of all codes and regulations. The following references and 
standards are hereby made a part of this Section and work shall conform to applicable 
requirements herein except as otherwise specified herein or shown on the Drawings.  

B. Codes and Standards: Conform to all applicable codes and standards as stated herein and 
as described in Division 1, including the following:  

1. California Building Code, 2022 Edition.  
2. California Fire Code, 2022 Edition.  
3. State of California Administrative Code (CAC) Titles 8, 17, 21, 22 and 24.  
4. California Electrical Code (CEC), 2022 Edition.  
5. Comply with all ADA and California Title 24 requirements for disabled access.  
6. Division of State Architect, State of California (DSA).  
7. Local Fire Prevention Bureau requirements.  
8. Comply with the latest edition of all applicable standards, including ANSI, ASTM, and 

OSHA.  
9. NFPA - National Fire Association Compliance: Install fire protection systems in 

conformity with the requirements of the currently adopted editions of the following:  
a. NFPA 13, 2022 Edition - Standard for the Installation of Sprinkler Systems 
b. NFPA 24, 2022 Edition - Standard for the Installation of Private Fire Service 

Mains and Their Appurtenances.  
c. NFPA 25, California Edition, - Standard for the Inspection, Testing and 

Maintenance of Water Based Fire Protection Systems.  
d. NFPA 70 - National Electrical Code. 
e. NFPA 72 - National Fire Alarm and Signaling Code. 

C. Minimum requirements: The requirements of these Specifications are the minimum that will 
be allowed, unless such requirements are exceeded by applicable codes or regulations, in 
which the local regulatory code or regulation requirement shall govern.   

D. Nothing in the specifications or drawings shall be construed to permit deviation from the 
requirements of governing codes unless approval for said deviation has been obtained from 
the legally constituted Authorities Having Jurisdiction and from the Owner's Representative.   

1.5 WORK RESPONSIBILITIES  

A. Site Conditions:  

1. Examine the drawings and the specifications, survey the existing site conditions, and 
include necessary allowances in bid proposal.  

2. Resolve conflicts with code requirements, site conditions, the work of other trades, or 
other mechanical contractors. 

3. Verify the location of all existing utilities prior to construction and protect from damage. 
4. Pay all costs incurred due to damage of existing utilities or other facilities.  

B. Responsibility:  

1. Provide complete functioning systems and include all labor, material, associated tools, 
and transportation required for the system to operate safely and satisfactorily. 

2. Provide all work necessary for a complete wet fire protection system regardless of 
whether specifically mentioned in the specifications.  

3. Coordinate the installation of fire protection items with the schedules for work of other 
trades and other contractors to prevent delays in total work. Assume responsibility for 
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any cooperative work which must be altered due to lack of proper coordination or failure 
to make proper provisions in time.  

4. Be specifically responsible for ensuring that coordination between the fire sprinkler 
system work and the fire detection and alarm system work takes place to ensure full 
awareness of the location of all fire sprinkler system components (including, but not 
limited to, control valves, flow switches, supervisory switches, and alarm bells) 
requiring connection to the fire detection and alarm system.  

1.6 PERMITS, LICENSES, AND INSPECTIONS  

A. Obtain and pay for all permits, fees and inspections required by work under this Section.  

B. Inspections: A pre-test for the EOR and IOR shall be carried out prior to the inspection by the 
Authority Having Jurisdiction from the start to the finish without any repairs or the test restarts 
from the beginning. All work shall be regularly inspected by the Authority Having Jurisdiction. 
Certificates of approval shall be delivered to the Owner's Representative. Be responsible for 
notifying the authority having jurisdiction when work is ready for inspection.  

1.7 DRAWINGS  

A. Drawings indicate general arrangement of piping and equipment.  Should it be necessary to 
deviate from arrangement or location indicated to meet architectural conditions or site 
conditions, or due to interference with work in other divisions, such deviations as offsets, 
rises, or drops in piping that may be necessary, whether shown or not, shall be made at 
contractor's expense. 

1.8 COOPERATION WITH OTHER TRADES  

A. Schedule work and cooperate with other divisions to avoid delays, interferences, and 
unnecessary work, conforming to construction schedule, making installation when and where 
required.  A special effort shall be made to coordinate with the mechanical contractor so as 
not to block installation of the mechanical systems.  The clearances above ceilings on this 
project are limited and the ductwork is to have the highest priority.  All fire sprinkler work is to 
be coordinated with the mechanical contractor such that the ductwork can be installed in the 
locations shown on the mechanical drawings.  If installed work is later found to interfere with 
work of other divisions, make all necessary changes at contractor's expense.  

1.9 QUALIFICATIONS OF INSTALLERS 

A. Qualifications:  

1. Effective July 1, 2018, a certification card issued by the California State Fire Marshal 
is required for all fire sprinkler system pipe fitters responsible for installing, altering or 
repairing water-based fire protection system. There must be at least one certified fitter 
per job site.  

2. For the actual installation, and testing of work under this section, use only thoroughly 
trained and experienced work personnel completely familiar with the items required 
and the manufacturer's current recommended methods of installation.  

3. In acceptance or rejection of the finished installation, no allowance will be made for 
lack of skill.  

4. The execution of the work shall be in strict accordance with the best practice of the 
trades, the intent of this specification, and all codes and ordinances.  

B. Contractor's Qualifications: A firm with at least five (5) years of successful installation 
experience on projects with fire protection systems work similar and of comparable size and 
scope to that required for this project. The installer shall have performed at least five (5) 
similar projects in the San Francisco Bay Area. Contractor shall be prepared to submit written 
evidence of the installer's experience. Installation of all sprinkler piping, and appurtenances 
shall be done only by a licensed, fire-protection engineering contractor with at least five (5) 
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years’ experience in designing and installing sprinkler and standpipe systems. The Contractor 
shall possess a valid and current State of California C-16 contractor's license and shall have 
held this license under the currently-licensed business name, for a period of not less than five 
(5) years as of the date of bidding the project and regardless of whether any other license 
classification is also held. Contractor shall be capable of providing on-site emergency service 
within four hours of notification. The contractor shall be capable of providing drawings in 
AutoCAD 2013 version (or higher) format. 

C. Manufacturer's Qualifications: Firms regularly engaged in manufacture of fire protection 
products, of types, materials, and sizes required, whose products have been in satisfactory 
use in similar service for not less than five (5) years. 

D. Products and Product Listing: All materials and equipment installed as part of this work shall 
be new and free of defects. All piping components, equipment, valves, and other devices 
shall be UL listed and/or FM approved for fire sprinkler use.  

E. Welded Joints: Weld in accordance with procedures established and qualified per ANSI 
B31.2. Each welder and welding operator shall be qualified per the ANSI procedures as 
evidenced by a copy of a certified ANSI B31.2 qualification test report. Contractor shall 
conduct the ANSI qualification test. Permits for on-site welding/brazing/soldering shall be 
obtained from DSA and/or the Authorities Having Jurisdiction. 

1.10 QUALITY ASSURANCE 

A. Bring to the Owner Representative's attention prior to installation, any conflicts with other 
trades which will result in unavoidable contact to the equipment, piping, described herein, 
due-to inadequate space, etc.  

B. Bring to the Owner Representative's attention any discrepancies between the specifications 
and field conditions, changes required due to specific equipment selection, etc., prior to 
installation.  

C. Provide written notification to Owner's Representative a minimum of fourteen (14) days prior 
to a utility shut down.  

D. Obtain inspection and approval from the Owner's Representative of any installation to be 
covered or enclosed prior to such closure.  

E. Restoration of Damage: Repair or replace, as directed by Owner's Representative, materials 
and parts of premises which become damaged as result of installation of work of this Division. 
Remove replaced parts from premises.  

1.11 PRODUCT HANDLING 

A. Protection: Use all means necessary to protect the materials of this section before, during 
and after installation and to protect the installed work and materials of all other trades.  

B. Replacements: In the event of damage, immediately make all repairs and replacements 
necessary to the approval of the Owner's Representative.  

C. Protection of Materials:  

1. Protect materials, equipment and apparatus provided under this Division from damage, 
water, dust, or similar impairment, both in storage and installation until Notice of 
Completion has been filed. Materials, equipment or apparatus damaged because of 
improper storage or protection will be rejected and must be removed from site.  

2. Cap openings in pipes with manufactured caps or fittings. Do not use taped caps.  
3. Protect premises and work of other Divisions from damage arising out of installation of 

work of this Division.  
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1.12 REVIEW OF CONSTRUCTION 

A. The Owner's Representative may review work at any time.  

B. Advise Owner's Representative fourteen (14) calendar days in advance that work is ready for 
review at following times:  

1. Prior to buried work.  
2. Prior to concealment of contract items those have been completed.  
3. When requirements of Contract have been completed.  
4. Prior to installation of suspended dry wall and ceiling.  

C. Do not backfill or conceal work without Owner Representative's consent.  

D. Maintain on job a set of specifications and drawings for use by the Owner's Representative.  

E. Noncompliance: Should any of the work be covered up or enclosed prior to all required 
inspections and approvals, uncover the work as required and, after it has been completely 
inspected and approved, make all repairs and replacements with such materials as are 
necessary to the approval of the Owner's Representative and at no additional cost to the 
Owner.  

1.13 SYSTEM ACCEPTANCE 

A. Acceptance shall be contingent on:  

1. Completion of the installation of all systems required for a complete and functional wet 
sprinkler system.  

2. Submission and acceptance of operating and maintenance data. 
3. Completion of pipe and valve identification.  
4. Completion of cleaning.  
5. Satisfactory operation of all systems for a period of one (1) week.  
6. Satisfactory completion of the acceptance tests which shall demonstrate compliance 

with all performance and technical requirements of the Contract Documents.  
7. Submission of as-built drawings.  
8. Final inspection and acceptance by DSA (Division of State Architect), Local Fire 

Prevention Bureau, and Authorities Having Jurisdiction.  

1.14 DAMAGE BY LEAKS 

A. Be responsible for damage to any part of the premises caused by leaks in the pipe or 
equipment installed under applicable section for a period of twelve (12) months from the date 
of acceptance of the work by the Owner.  

1.15 SUBMITTALS 

A. Submit product data in accordance with Division 1 and as follows:  

B. Submittal Requirements:  

1. Submit manufacturer's product brochures for all products. Written descriptions of 
products are not acceptable. Furnish, all at one time, prior to any installation, valid 
submittal data on material, equipment, and devices. Each submitted item shall be 
indexed and referenced to these specifications and to identification numbers on 
equipment schedules. Product submittals shall be bound in a three (3) ring binder, with 
table of contents and tab set for each system.  “Product Submittals" shall match 
"Operations and Maintenance Manuals". 

2. Manufacturers' submittal literature and shop drawings are required on all items to 
ensure the latest and most complete manufacturer's data is available for review. 
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Requirements of the submittals and Engineer's submittal notes are a part of the work 
of this Division except that Engineer's notes may not be used as a means of increasing 
the scope of work of this Division.  

3. Submittals will be checked for general conformance with the design concept of the 
project, but the review does not guarantee quantities shown and does not supersede 
requirements of this Division to properly design and install work.  

4. To be valid, all product submittals must:  
a. Identify project name and location, Contractor's, Subcontractor's, suppliers or 

manufacturer’s name, address, and telephone number.  
b. Identify manufacturer's name and model numbers. 
c. Clearly indicate and label as such any items proposed as substitution for that 

specified or shown on plans. 
d. Include all pertinent construction, installation, performance, and technical data.  
e. Have all product data sheets clearly labeled to indicate the individual item being 

submitted. In addition, all required options and accessories shall be clearly 
marked.  
1) Product data sheets corresponding to items indicated on plans shall be 

clearly labeled with the corresponding equipment tag number.   
2) Product data sheets corresponding to items indicated in specifications 

shall be clearly labeled with the specification section, and item numbers.  

C. Shop Drawings:  

1. General: Prepare and submit plans, sections, details, and diagrams to required scales 
for specified areas. Drawings shall be prepared using AutoCAD 2018 (or higher), 
format. Drawings shall be coordinated, dimensioned, and indicate equipment, pipe, 
duct, plumbing, and electrical in relation to architectural and structural features. Include 
minor piping, drains, etc. Indicate exact locations and elevations of valves, piping 
specialties, access doors, etc.  

2. Complete and detailed shop drawings of a scale no smaller than that of the design 
documents shall be maintained throughout the coordination and construction phase 
indicating the work of all trades clearly. All equipment including piping, etc. shall clearly 
identify both top and bottom elevations as well as distances from equipment to 
established building lines. Coordinate with other trades and field conditions and show 
dimensions and details including building construction and access for servicing.  

3. Use of contract documents for shop drawings is not acceptable. Any changes to the 
contract documents will be coordinated with the Architect and submitted to the AHJ for 
approval.  

4. Required Drawings: Prepare and submit drawings for all areas and all fire protection 
work. Scale shall be minimum 1/4” =1’0” in mechanical rooms, and a minimum 
1/8”=1’0” elsewhere. 

5. Drawings shall be detailed in accordance with NFPA 13, 14 and 20. Shop drawings 
shall indicate accurate locations of all piping (with all exposed piping clearly 
designated), sprinkler heads, seismic braces, pipe anchors and hangers, drain 
locations, inspector test connections, and other apparatus associated with these 
systems in respect to architectural conditions, structural conditions, lighting layouts, 
diffuser layouts, plumbing, mechanical, and electrical layouts. Plans shall include 
necessary engineering features, including hydraulic reference nodes, pipe lengths and 
pipe diameters as required by the above-named code and standards. Complete, 
accurate legends for all symbols and abbreviations shall be provided on plans.  
Drawings shall have the same scale and same sheet size used by the other trades to 
facilitate coordination. Sprinkler shop drawings shall be coordinated with architectural 
drawings for head locations. Any wall and ceiling changes occurring prior to the 
submittal of contractor's shop drawings shall be incorporated into the contractor's 
detailed design at no additional contract cost.  

6. Center of tile installation is mandatory.  
7. Hydraulic calculations shall be executed on standard 8-1/2 x 11-inch sheets, 

conforming to the requirements of NFPA 13, and shall indicate pipe numbers, 
beginning and end node points, all referenced Shop Drawings, and system demand 
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curves. Calculations shall be accomplished using an approved computer program and 
shall be bound and indexed in a three-ring binder matching "Product Submittals" and 
"Operating and Maintenance Manuals”.    

D. Product Data:  

1. General: Manufacturer's specifications, data sheets, certified drawings, and installation 
instructions. Include physical and performance data such as weights, sizes, capacities, 
required clearances, performance curves, acoustical characteristics, finishes, color 
selection, and accessories. Include certified drawings on major equipment such as fire 
pumps.  

E. Submit product data and brochures for, but not limited to the following: 

1. Pipe Material and Fittings.  
2. Pipe supports including seismic pipe supports. 
3. Fire stopping, including listing system numbers and details.  
4. Sprinkler heads, each type and model.  
5. Spare sprinkler head cabinets.  
6. Valves (all types).  
7. Water measuring devices.  
8. Valve cabinets.  
9. Inspector's test alarm modules.  
10. Pressure gauges.  
11. Water flow switches.  
12. Valve supervisory switches.  
13. Alarm Bells.  
14. Fire department connections.  
15. Test header.  
16. Pipe, valve and Identification signs, etc.  

1.16 RECORD DRAWINGS 

A. Record of Job Progress: Keep an accurate dimensional record of the "As-built" locations of 
all work as required. This record shall be kept up to date on prints as the job progresses and 
shall be always available for inspection. In addition, record drawings are to be used by the 
Owner's Representative for job review and field inspections.  

B. "As-Built" documentation shall be transmitted to the Owner within ten days after Owner 
Representative's acceptance of the completed installation. As-built documentation shall 
include the following (Unless noted elsewhere, furnish number of copies indicated):  

1. Two (2) copies shall be provided for each drawing. One (1) copy of final AutoCAD 
drawing files shall also be provided on CD disk, for each drawing.  

2. Four (4) sets of manufacturer's literature and data updated to include submittal review 
comments and any equipment substitutions.  

3. Four (4) sets of hydraulic calculations and seismic bracing calculations for each 
sprinkler system updated to include any changes to the installations which affect the 
calculations.  

4. Four (4) sets of hydrostatic report and NFPA 13 material test certificate for each 
sprinkler system. 

5. Four (4) sets of operation and maintenance data updated to include submittal review 
comments and any equipment substitutions.  

6. Manufacturer’s literature, reports and operation and maintenance data shall be in a 
labeled three (3) ring binder.  

1.17 OPERATION AND MAINTENANCE DATA 

A. The installing contractor shall provide:  
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1. All literature and instructions provided by the manufacturer describing proper operation 
and maintenance of any equipment and devices installed.  

2. Publication titled NFPA 25, California 2013 Edition, Standard for the Inspection, 
Testing, and Maintenance of Water-Based Fire Protection Systems.  

B. Include, but not limited to the following: List of all equipment with Manufacturer’s name, model 
number, and local representative, service facilities and normal channel of supply for each 
item.  O&M manuals shall be bound in a three (3) ring binder, with table of contents and tab 
set for each system.  “Operation and Maintenance Manuals” to match “Product Submittals”, 

1. System Description: Description of start-up and operating procedures.  
2. Controls: Diagrams and description of operating sequence of each system.  
3. Equipment: Manufacturer's brochures, ratings, certified shop drawings, lubrication 

charts and data, parts list with parts numbers. Mark each sheet with equipment 
identification number and actual installed condition.  

4. Materials and Accessories: Manufacturer's brochures parts list with part numbers and 
lubrication data where applicable. Mark each sheet with equipment identification 
number or system and location of installation; and to specifically identify which options 
are provided (in case where data sheet shows multiple options).  

5. Certificate of factory tests and code compliance as specified.  
6. Recommend preventive maintenance schedule and procedures.  

1.18 GUARANTEES 

A. At completion, provide the Owner's Representative a written guarantee, in triplicate, that work 
has been performed in accordance with Specifications and that Contractor shall replace or 
repair, to the satisfaction of the Owner's Representative any portion of the work that fails 
within the guarantee period after final acceptance provided such failure is due to defects in 
materials Also agree to replace or repair, with like workmanship and any part of the building 
or equipment installed by other trades but damaged by them in installing their work.  

B. During the guarantee period, make four (4) inspections of the work at three (3) month intervals 
after final acceptance to check the performance of systems and correct any guaranteed items. 
Inspections to be made in the presence of the Owner's Representative.  

C. Guarantee in writing all fire protection work for a period of twelve (12) months following date 
of certificate of final acceptance.  

D. All apparatus shall be built and installed to deliver its full rated capacity at the efficiency for 
which it was designed.  

E. All fire protection and electrical apparatus shall operate at full capacity without objectionable 
noise or vibration.  

F. The fire protection systems shall provide the performance required at standard operating 
conditions.  

G. Where a manufacturer’s guarantee/warranty exceeds one (1) year, the longer shall govern. 

PART 2 - PRODUCTS  

2.1 PIPE AND FITTINGS  

A. General:  All pipe and fitting shall be new, acceptable to all Authorities Having Jurisdiction.  

B. Plastic piping is NOT ALLOWED. 
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C. Whenever changes in sizes occur, make the change with reducing fittings as the use of 
bushing is NOT ALLOWED. 

D. Pipe 

1. 2” and smaller: Schedule 40 black steel pipe conforming to ASTM A135 and A53 
2. 2.5” and larger: Schedule 10 black steel pipe conforming to ASTM A 135. 

E. Fittings 

1. Grooved coupling and mechanical fittings shall be UL listed or FM approved for fire 
protection service.  

2. Plain-end type pipe fittings and couplings are NOT ALLOWED. 
3. Snap-On and Strapless Outlet fittings shall not be permitted. 
4. Fittings for Schedule 40 black steel pipe: 

a. Screwed joints conforming to ANSI/ASME B2.1 
b. Welded joints conforming to ANSI/ASME B31.1 
c. UL listed mechanical grooved couplings. Grooves may be rolled or cut, and they 

shall be dimensionally compatible with the couplings.  

5. Fittings for Schedule 10 black steel pipe: 
a. Welded joints conforming to ANSI/ ASME B31.1 
b. UL listed mechanical grooved couplings. Grooves shall be rolled and shall be 

dimensionally compatible with the couplings. 

2.2 VALVES 

A. Gate valves (Valves 2" and Smaller): MSS SP-80; UL listed and approved, 175 psi Non-shock 
cold water, bronze body, screw-over bonnet, threaded ends, outside screw and yoke, solid 
wedge, bronze trim, replaceable seat rings. Provide each valve with supervisory switch.  

B. Gate valves (Valves 2-1/2” and Larger): MSS SP-70; UL listed, and FM approved, 175 psi 
non-shock cold water, iron body, bolted bonnet, flanged ends, outside screw and yoke, solid 
wedge, pre-grooved stem for supervisory switch mounting, bronze trim, replaceable seat 
rings. Provide each valve with supervisory switch.  

C. Butterfly valves (Valves 2" and Larger): MSS SP-67; UL listed and approved, California State 
Fire Marshal Listed, indicating type, gear operated, ductile iron lug type body, stainless steel 
stem, nickel plated ductile iron disc, Buena-N seat, 250 psi shock cold water. Provide each 
valve with a supervisory switch.  

D. Ball valves (Inspector's test and drain only-up to 2" max.): MSS SP-110; UL listed and FM 
Approved, full or standard port, two-piece bronze body construction, chrome plated solid 
bronze ball, blowout proof stem, and vinyl covered steel handle, 300 psi Non-shock cold 
water. Provide locking type handle.  

E. Check Valves (Valves 2" and Smaller): MSS SP-80; swing type check valve, screwed bonnet, 
horizontal swing, renewable disc, bronze body, threaded ends, 200 psi non-shock cold water.  

F. Check Valves (Valves 2-1/2” and Larger): MSS SP-71; UL listed and FM Approved, swing 
type check valve, bolted bonnet, horizontal swing, renewable seat and disc, iron body, flanged 
ends, 175 psi non-shock cold water.  

G. Check Valves: MSS SP-71; UL listed and FM Approved, swing type or wafer style silent check 
valve with double center guided conical spring type, 175 lb. WOG.  

H. Drain Valves and Inspector's Test Valves: UL listed, globe, straightway or angle type, ball or 
butterfly, bronze body, renewable disc, threaded, 150 lb. WOG, equipped with reducer and 
hose connection with cap or connected to a drain line.  
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I. Valves install higher than 7'-0" shall be equipped with chain operators, or equivalent. 

2.3 SPRINKLER HEADS  

A. The acceptable fire sprinkler head manufacturers are Tyco, Victaulic, Viking and Reliable. 

B. Exposed Structure Ceiling: UL listed, quick response pendent or upright type with brass finish, 
1/2” orifice, quick response sprinkler, or equal. Chrome finish in Public Areas.  

C. In Finished Ceilings and Soffits: UL listed, quick response type, 1/2” orifice, with concealed 
type cover plate assembly, white finish, quick response concealed sprinkler, or equal. 

D. Temperature ratings shall be 155°F. Exception, sprinklers at skylights and electrical room 
shall be 200°F.  

E. Sprinkler heads as shown in some spaces, may be located closer together than required by 
code, but are required to maintain an orderly pattern.  

F. Provide spare heads of each temperature rating and type used in a suitable metal cabinet 
with red enamel finish, cabinet to be located at the direction of Owner's Representative. 
Number of spare heads in accordance with NFPA 13.  

G. Provide sprinkler head guards, UL listed, and FM approved for sprinkler heads subject to 
mechanical damage or for any sprinkler head lower than seven feet (7') above the floor, for 
all heads in all mechanical, electrical and elevator machine rooms. Head guards shall be 
factory painted red enamel.  

H. For sprinkler heads in exposed areas: Provide sprinkler heads with Teflon coating for 
corrosion resistance.  All sprinkler heads exposed to the outside of the building shall be dry 
pendent type. 

I. Provide standard coverage heads, extended coverage sprinkler heads are not acceptable.  

J. Escutcheons shall be factory treated to receive paint. 

2.4 HANGERS AND SUPPORTS 

A. Hangers and seismic sway bracing shall be designed and installed as required by NFPA 13 
and NFPA 14 (including all appendices), and by the California Building Code. Provide steel 
bracing as to resist earthquake loads, as required for Seismic Zone IV. Specifically, these 
codes shall be interpreted such that all system components and supports shall be capable of 
resisting five times the weight of the water filled pipe plus 250 lb. downward; and 0.75 times 
the weight of the water filled pipe in all other directions. Flexibility, internal pressure, and 
differential movement between the piping and building shall be allowed for, so that no 
allowable stress is exceeded in any member.  

B. Hangers and components shall be U.L. listed and/or FM approved. All hanger and support 
components including seismic sway bracing components shall be of the same manufacturer.  

C. Hanger Rods: Hanger rod size shall be no less than the standard rod sizes listed on the MSS 
SP-69. Rods shall be steel rods, threaded at ends only with a minimum safety factor of 5 over 
the imposed load. All thread rods are not acceptable. Where rod stiffeners are required.  

D. Where beam clamps are used, provide beam clamp retaining strap.  

E. Powder-driven and explosive type fasteners are not allowed.   

F. The end sprinkler on a branch line shall be restrained against excessive vertical and lateral 
movement by use of a wrap-around hook or by other approved means per NFPA 13.  
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G. When static pressure exceeds 100 psi, arm over and drops 12 inches and over requires a 
hanger.  

H. Where beam or joist thickness will not accommodate a fastener of a required length, through 
bolt with the required diameter of the bolt and washer will be acceptable.  All thread rods are 
not acceptable for the required bolt.  

2.5 PRESSURE GAUGES 

A. U.L. listed and labeled for fire protection sprinkler service, three-inch (3”) dial, 0-300 psi scale 
with 5 psi increments, dual range twice the system working pressure, moisture, and weather 
resistant, ¼” bottom connection, shut-off valve, and brass socket.  

2.6 WATER FLOW SWITCHES 

A. U.L. listed, California State Fire Marshal listed, and FM Approved, vane type flow switch with 
retard mechanism or manual adjustment to prevent false alarm, listed for indoor/outdoor use 
and have tamperproof cover. Provide each with two sets of SPDT contacts and conduit 
connection for wiring to remote alarm system, Potter Electric Signal Co., VSR, Notifier WFD, 
or equal. Coordinate installation with Division 28.  

2.7 SUPERVISORY (TAMPER) SWITCHES 

A. U.L. listed, California State Fire Marshal listed, and FM Approved. Switches shall be listed for 
indoor/outdoor use, have tamperproof cover, each with two sets of SPDT contacts and 
conduit connection for wiring to remote alarm system.  Switches shall be Potter Electric Signal 
Co., OSYSU-2 or equal, for OS&Y gate valves, and PIVS-U, or equal for butterfly valves and 
post indicator valves. Coordinate installation with Division 28 and locate as required by 
Authorities Having Jurisdiction and as acceptable to the Architect. 

2.8 EXTERIOR FIRE ALARM BELLS 

A. U.L. listed, California State Fire Marshal listed, and FM approved. Bells shall be listed for 
indoor/outdoor use, have under dome strikers and operating mechanisms and gongs on bells 
shall be no smaller than ten-inch (10") diameter with an operating voltage of 120 VAC and 
shall be suitable for surface or semi-flush mounting. Outdoor surface mounted installations 
shall be weatherproof using a weatherproof electrical box. Otherwise, bells shall mount to a 
standard four-inch (4") square electrical box having a maximum projection of two and one-
half inches (2-1/2”).  Bells shall be Grinnell Model A with A3 trim, or equal.  Coordinate 
installation with Division 28.  

2.9 PIPING IDENTIFICATION 

A. All piping is to be identified as follows: Brady Perma-Code, MSI Marking Services Inc., or 
equal, pressure sensitive self-sticking pipe markers consisting of pipe content wording and 
arrow indicating directions of flow on ANSI color background. Arrow and wording are two 
separate markers which shall be placed immediately adjacent to each other. Provide at each 
end of each marker, two and one-fourth inch (2-1/4") wide self-sticking clear tape around 
periphery of pipe or insulation to further secure marker. All markers shall be applied to clean 
surfaces free of dust, grease, oil or any other material which will prevent adhesion. Install 
after cleaning, painting and insulation is complete. Pipe identification shall comply with ANSI 
A13.1 "Scheme for the Identification of Piping Systems".  

B. Location and visibility for pipe identification:  

1. On all horizontal runs spaced twenty feet (20') maximum but not less than once in each 
room at entrance and exit of each concealed space.  

2. At each riser takeoff.  
3. Within one foot (1') of each valve and control device.  
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4. At every change in directional flow.  
5. At every pipe passage through wall, floor and ceiling construction.  
6. Where capped piping is provided for future connections, provide legible and durable 

metal tags indicating symbol identification.  
7. At all wall and ceiling access panel/doors. 
8. Near major equipment items and other points of origination and termination.  
9. Pipe identification of sprinkler branch piping is not required.  
10. Attention shall be given to visibility with reference to pipe markings. Where pipe lines 

are located above or below the normal line of vision, the lettering shall be placed below 
or above the horizontal of the pipe.  

C. Color Coding of Piping:  

ANSI Color Color 

Color of of 

Service Color Field Text 

Fire Protection Water Red White 

Fire Sprinkler Water Red White 

D. Size of Legend Letters: 

Outside  Minimum  Minimum 

Diameter of  Length of  Size of 

Pipe or Covering  Color Field  Text 

     

3/4" to 1-1/4"  8"  1/2" 

1-1/2" to 2"  8"  3/4" 

2-1/2" to 6"  12"  1-1/4" 

8" to 10"  24"  2-1/2" 

Over 10"  32"  3-1/2" 

2.10 BURIED UTILITY WARNING AND TAPE 

A. All underground piping shall be identified with underground warning pipe markers as follows: 
Brady Perma-Code, Marking Services Inc., or equal, non-adhesive four (4) mil polyethylene 
plastic tape manufactured specifically for and identification of buried utility lines. Tape shall 
be of the type provided in rolls, six inches (6") width, color coded for the utility involved, with 
warning and identification imprinted in bold black letters continuously and repeatedly over 
entire tape length. Warning identification for lines shall be "CAUTION WATER LINE BURIED 
BELOW". Code and letter coloring shall be permanent, unaffected by moisture and other 
substances contained in trench backfill material.  

B. During backfilling of fire line systems, install continuous underground type plastic line 
markers. Run detector tape continuously along pipe and terminate in adjacent valve boxes or 
other suitable facilities. No splices will be allowed. Protect tape from damage during 
installation and backfilling. Tape that is broken, cut or crumpled shall be completely replaced. 
Install twelve inches (12") above the top of the respective pipe twelve inches (12") below the 
surface during backfill. Provide detectable type for buried non-metallic pipes.  

C. Color Code of underground tape shall be as follows:  
 

ANSI  Color  Color 

Color  of  of 

Service  Color Field  Text 

Fire Protection  Blue  Black 



 
2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 21 13 13 
 San Rafael City Schools Wet-Pipe Sprinkler System - 13 

2.11 VALVE TAGS 

A. All valves shall have brass identification tag as follows: Brady Perma-Code, MSI Marking 
Services Inc., or equal, Brass valve identification tag secured with brass chain and “S” hook. 
Tags shall bear the service identification and numerical identification of the valve.  

B. Engrave identification tags with "normally open" (green) or "normally closed" (red).  

C. Tags:  

1. Minimum two inches (2") triangle for fire protection.  
2. No. 18 BS gauge brass with stamped numbers and letters filled in with black enamel 

paint. Engraving ink, dye and vinyl fill are not acceptable.  
3. Identifying number and system letter. Top line shall be 1/4” characters and should 

abbreviate the service.  The second line shall be characters and should list the valve 
number. Example: 1st floor shall begin 101, second floor shall begin 201.  

4. Attach 6"-12" of brass jack chain around bonnet or stem of the valve in a way that it 
cannot accidentally come off. Attach appropriate size brass “S” hook to the chain in the 
most conspicuous location. Hang valve tag from the "S" hook. Valve tag should not be 
attached to the wheel causing interference with valve operation.  

5. Provide on: All valves and controls.  

2.12 IDENTIFICATION 

A. Provide engraved plastic nameplates on all equipment, including but not limited to the 
following: Pumps (all types). Provide nameplates on each piece of equipment at disconnect 
and also at the breaker. Nameplates shall conform to the following, provided the equipment 
can accommodate the minimum sizes outlined:  

1. Black background with white lettering.  
2. Sizes: Equipment 2”x4”, disconnect 1” x 2-1/2”, breaker 1” x 3”. 
3. Lettering shall be 3/4” (1/4” minimum or sized for the maximum per nameplate. 
4. Nameplate shall be provided with both adhesive backing and screw holes to insure 

permanent application.  
5. Material shall be 2 ply 1/16" thick with beveled edges.  

B. Properly identify each piece of equipment and controls pertaining thereto by nameplates 
mounted on equipment and controls using round head brass machine screws, pop rivets or 
contact cement. Cardholders in any form not acceptable. Install with corrosion resistant 
mechanical fasteners and adhesive and seal with clear lacquer.  

C. Place warning signs on machines driven by electric motors which are controlled by fully 
automatic starters, in accordance with Article 3281, General Industry Safety Orders.  

D. Small devices, such as inline pumps, may be identified with tags.  

E. Identify control panels and major control components outside panels with plastic nameplates.  

F. Identify equipment out of view behind access doors, in unfinished rooms on the face of the 
access door.  

2.13 VALVE AND EQUIPMENT CHARTS 

A. Provide five typewritten schedules giving numbers, service and locations, and notations of 
open or closed, of all tagged valves. Enclose each schedule in separate transparent plastic 
binder. List piping systems with symbol and color coding on pipe identification chart. List valve 
model numbers and symbol for service corresponding to piping symbol on valve identification 
chart. Provide small "key plan" identifying valves as related to column lines. Schematic flow 
diagrams of each piping system indicating:  
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1. Location and function of each tagged valve.  
2. Type, size, and essential features of each system.  

B. Submit drafts of valve schedule for review before preparing final sets.  

2.14 IDENTIFICATION SIGNS 

A. Provide systems with identification signs as specified and as required by NFPA 13, NFPA 14 
and any other code requirements.  

B. Fire sprinkler signs shall be made of 18-gauge minimum baked enamel aluminum and meet 
NFPA 13. Signs shall be printed red on white background or white on red background. Each 
sign shall have holes or slots to facilitate field attachment. All signs shall be secured using of 
tamper-resistant screws.  

C. Provide identification signs in accordance with referenced standards, to include, but not be 
limited to: the fire department connection(s), each control valve, each main or auxiliary drain 
valve, each inspector's test valve, and, for hydraulically-designed systems, a hydraulic 
system calculation nameplate. In addition, provide signs identifying all access panels 
concealing sprinkler control or test valves. Provide a sign on or directly below the local water 
flow alarm.  

D. A permanently installed, metal calculation plate shall be attached at the sprinkler riser 
indicating sprinkler specifications as required by NFPA 13. Use of plastic tape shall not be 
permitted on the calculation plate.  

E. Approved identification signs shall be provided for outside alarm devices such as bells, etc. 
The sign shall be located near the device in a conspicuous position and shall be worded as 
follows: "SPRINKLER FIRE ALARM - WHEN BELL SOUNDS CALL 911".  

2.15 SLEEVES AND ESCUTCHEONS 

A. Sleeves: Provide sleeves for all pipes passing through slabs, concrete walls, lath and plaster 
ceilings (except drop nipples for sprinklers) and partitions. Sleeves shall extend three inches 
(3") above floors and be flush with walls, ceilings, and partitions. In concrete construction, 
sleeves shall be set in forms prior to pour. Clearance between sleeves and pipes shall be one 
inch for pipes up to three and one-half inches two inches (2") for pipe sizes four inches (4") 
and greater, and three inches (3") for seismic joints. 

B. Sleeve Materials:  

1. In concrete slabs and walls: Schedule 40 black steel pipe. 
2. Sleeves through waterproof membranes: Sleeves set in walls and slabs may be either 

cast iron or steel and shall be provided with a flashing clamp device and corrosion 
resistant clamping bolts.   

C. Escutcheons: Primer-coated steel set-screw type.  

2.16 IDENTIFICATION SIGNS 

A. Seals shall be modular type consisting of interlocking synthetic rubber links shaped to 
continuously fill the space between the pipe and the opening, zinc galvanized plated bolt and 
nut, Thunderline Corporation "Link-Seal", Calpico Model CSL Pipe Linx, or with "Link-Seal" 
WS series steel wall sleeve. 

2.17 ACCESS PANELS AND DOORS   

A. Furnish under this Division where shown, and required by Regulatory Agencies and for 
access of all concealed valves, etc. Doors in this Division shall be from same manufacturer 
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as those specified under Section 08 31 13 for identical appearance and keying. Sizes: 24" x 
24" inches minimum for ceilings and 12" x 12" minimum for walls. Furnish fire rated doors 
when located in rated walls and ceilings. Deliver doors for installation under Section 08 31 
13. Mark each door to accurately establish its location.   

2.18 FLEXIBLE, SPRINKLER HOSE FITTINGS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Victaulic 
Company; Vic-Flex 

B. Standard:  UL 2443 and FM 1637. 

C. Type:  Fully stainless steel AH2 flexible hose for connection to sprinkler, and with one-piece 
open gate "Series AB1" bracket for connection to ceiling grid. 

1. The bracket shall allow installation before the ceiling tile is in place.   

D. Bend radius to manufacturer’s requirements per hose clearance chart for proper installation 
in confined spaces. 

E. The hose shall be listed for (4) bends at 31” length. Union joints shall be provided for ease of 
installation.   

F. Pressure Rating:  175 psig minimum. 

G. Size:  Same as connected piping, for sprinkler. 

2.19 FLEXIBLE HOSE CONNECTORS 

A. Provide flexible hose expansion loop(s) as indicated on the contract drawings or as required 
to accommodate any thermal expansion, contraction, or seismic movement of the piping 
system. 

B. Flexible hose expansion loops shall be manufactured complete with two parallel sections of 
corrugated metal house, compatible braid, 180 deg return bend, with inlet and outlet 
connections.  Field fabricated loops shall not be acceptable.  

C. Flexible loops shall be capable of movement in the ±X, ±Y, and ±Z planes. 

D. Flexible hose expansion loops shall impart no thrust loads to system support, anchors or 
building structure. 

E. All flexible hose expansion loops shall be manufactured in accordance with the documented 
manufacturers weld procedure specifications.  The procedure qualification record shall be 
used to document the execution of this procedure and shall follow the general “guidelines” of 
ASME Section IX.  Each individual welder shall conform to the in-house procedure 
qualification record and be qualified prior to each production lot.  The testing of each individual 
welder shall be documented in a welding procedure qualification record.   

F. Flexible hose expansion loops to be "Metraloop®” as manufactured by The Metraflex 
Company®, Chicago, IL or approved equal 

G. Corrugated Hose: 

1. Stainless Steel 
a. Type 304 
b. Type 321 
c. Type 316 
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2. 304 Stainless Steel braid shall be used for any series 300 stainless steel hose. 

H. Fittings Materials of construction and end fitting type shall be consistent with pipe material 
and equipment/ pipe connection fittings.  Copper fittings shall not be attached to stainless 
steel hose. 

I. Flexible hose expansion loops shall have a factory supplied hanger / support lug located at 
the bottom of the 180deg return. 

J. Flexible hose expansion loop(s) shall be furnished with a plugged FPT to be used for a drain 
or air release vent. 

Loop Size  FPT Size 
1” – 6”   3/8” 
8” and Larger ½” 

K. Flexible hose expansion loop(s) shall be rated with an operating pressure in accordance with 
the table below.  The operating pressure shall be based on burst pressure with a 4 to 1 safety 
factor.    

 
Flexible Expansion Loop with Stainless Steel Hose 

 
   Working    Working 
   Pressure at 70° F.   Pressure at 70° F. 
 Size  Single Braid   Double Braid 
 
 2”   500   750 
 2 ½”   387   600 
 3”   288   431 
 4”   232   371 

PART 3 - EXECUTION 

3.1 PREPARATION  

A. Sprinkler heads in all finished areas shall be installed on a true axis line in both directions 
with a maximum deviation from the axis line of plus or minus 1/2 inch. At the completion of 
the installation, if any heads are found to exceed the above-mentioned tolerance, such heads 
shall be removed and satisfactorily reinstalled. In areas with ceiling tiles, sprinklers shall be 
installed in center of tiles.  

B. Locate pipe and sprinkler heads fully coordinated with the engineered diffusers, reflected 
ceiling plans, ducts, conduits, light fixtures, curtain tracks and all other ceiling elements. 
Maintain proper code clearances from all ceiling obstructions.  

3.2 GENERAL INSTALLATION  

A. Light fixtures and other potential obstructions shall not interfere with the engineered spray 
patterns of sprinkler heads.  

B. Supervisory Switches: For each indicating valve, sprinkler system riser, sprinkler zone, 
standpipe system riser, main service entrance, and control valve provide a supervisory switch 
that is connected to the fire alarm system. Standpipe hose valves and test and drain valves 
shall not be provided with supervisory switches.  

C. Water flow Switches: For each sprinkler zone, each standpipe riser and where indicated on 
drawings, provide a water flow switch. Install water flow switch and adjacent valves in easily 
accessible locations.  
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D. System valves and gauges shall be accessible for operation, inspection, tests, and 
maintenance.  

E. No valve and no piece of equipment or trim shall support the weight of any pipe.  

F. Provide a pressure gauge on the system side of all control valves, at the top of each sprinkler 
or standpipe riser.  

G. No cutting, drilling, or taping of structural members shall be done without prior written approval 
of the Owner Representative.  

H. Powder actuated fastening will not be allowed. Embeds, beam clamps, or drilled fasteners 
will be required, unless otherwise noted.  

I. Provide hydraulic design information signage as required by NFPA 13 and 14.  

J. Install access doors in ceilings of rooms where above ceiling access is required.  

K. Prepare all piping having welds for Fire Marshal inspection prior to installation.  

3.3 PIPING INSTALLATION  

A. Carry all exposed and concealed horizontal lines of pipe on specified hangers properly 
spaced and set to allow the pipe to adjust for expansion and contraction.  

B. Check all piping runs beforehand with all other trades. Run piping to maintain proper 
clearance for maintenance and to clear opening in exposed area. Run piping in strict 
coordination with mechanical piping, ducts, and equipment, plumbing work, all electrical 
conduit and equipment, structural, and architectural conditions.  All piping shall be installed 
within designated finished ceiling height as noted on the architectural drawings.  

C. Install all exposed piping to or at right angles with building walls and tight to walls or ceilings 
wherever possible. Piping shall be arranged to form a symmetrical pattern. Horizontal piping 
shall be supported at intervals not to exceed spacing permitted by NFPA 13 & 14. Vertical 
risers shall be supported at the base and at each floor level with clamps and hangers.  

D. Provide sleeves wherever pipes are run through walls, footings, and slabs, to allow large 
enough openings for the passage of the pipe. Set sleeves in forms before concrete is poured. 
Sleeve size shall be not less than a nominal diameter two inches (2") larger than the nominal 
diameter of piping three and one-half inch (3-1/2”) and smaller, and a nominal diameter four 
inches (4") larger than the nominal diameter of piping four inches (4") and larger. The space 
between each pipe and sleeve shall be completely closed by packing with code approved 
mineral fiber materials with a suitable binder or other approved packing material. Piping 
through rated walls and floors shall be sealed with UL fire rated fireproof material, all in 
accordance with Fire Marshal’s requirements. Pipes through underground exterior walls shall 
be sealed watertight. Provide link seal protection at sleeves in underground exterior walls and 
as noted on the drawings.  

E. Firestop all pipes penetrating fire rated construction in with specification Section 07 84 13, 
Penetration Firestopping.   

F. Where exposed pipes pass through walls, ceilings, or floors, provide escutcheon plates in all 
finished rooms and conspicuous locations. Escutcheon plates must be securely held in 
position allowing enough clearance to allow for expansion and shall be sufficient size to cover 
the opening around the pipe.  

G. Support all pipe from the building structure so that there is no apparent deflection in pipe runs. 
Fit piping with steel sway braces and anchors to prevent vibration and/or horizontal 
displacement under load when required. Do not support pipe from or brace to ducts, other 
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pipes, conduit, or any materials shown on the Drawings. Piping or equipment shall be 
immobile and shall not be supported or hung by wire, rope, plumber's tape or blocking of any 
kind.  

H. Arrange riser and piping to maintain minimum clear width at stairways of forty-four inches 
(44") and minimum headroom of seven feet six inches (7'-6") for all piping.  

I. Do not run piping through elevator hoist way, machine rooms, machinery spaces and 
enclosures unless piping is serving these spaces. Branch sprinkler piping serving these 
spaces shall be provided with a supervised branch shut-off valve and flow switch located at 
an accessible location outside these spaces. Provide supervisory switch on the branch shut-
off valve.  

J. Do not run piping through stairways, vaults, electrical rooms and other electrical or electronic 
equipment spaces and enclosures unless piping is serving these spaces.  

K. Sprinkler piping shall not be installed within the vertical space above electrical switchboards, 
panel boards, distribution boards, or battery charging panels (refer to California Electrical 
Code).  

L. Clean pipe and fittings and keep interiors clean throughout installation. Provide caps on ends 
of cleaned piping.  

M. Use full pipe lengths; random lengths joined by couplings will not be accepted.  

N. Provide allowance for expansion and contraction of all pipes and for seismic movement.  

O. Provide reducing fittings for all changes in pipe size; provide fittings for all changes in pipe 
direction. Riser piping shall be installed plumb with offset fittings used where alignment 
adjustment is necessary.  

P. Provide unions for pipe sizes smaller than two inches (2") and flanged or grooved fittings for 
sizes two inches (2") and larger to permit. 

Q. Provide dielectric fittings where dissimilar piping materials are joined.  

R. Piping arrangement shall avoid beams, columns, ducts, lighting fixtures, doors, windows, and 
similar obstructions and openings.  

S. Drains, Test Pipes and Accessories: Provide a drain at the base of risers, drain connection 
on valved sections, and drains at other locations for complete drainage of the system. Provide 
valve in drain lines and connect to central drain riser. Discharge riser outside over splash 
block, indirectly over an approved indirect waste receptor as furnished by plumbing section, 
or as indicated. The main drain shall be capable of discharge test without allowing water to 
flow onto the floor. If over an indirect waste receptor, verify that receptor is adequately sized 
to handle flow discharge rate. 

T. Install auxiliary drain valves for lines in accordance with NFPA 13.  

U. The inspector test valve and piping shall be installed in accordance with NFPA 13 and 
provided at conveniently accessible locations and shall be supplied from the hydraulically 
remote point. A sight glass with built-in orifice of the appropriate size shall be installed 
adjacent to each valve. Discharge shall be to the main or to the outside. Location will permit 
the valve to be opened wide for sufficient time for testing without causing water damage.  

V. The discharge area for the main drain and inspector's test valve shall be protected with a 
concrete splash pad to prevent damage to landscaping during periodic testing.  

3.4 INSTALLATION OF EXTERIOR FIRE ALARM BELLS  
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A. The bell shall be located on the face of the protected building adjacent to the fire department 
connection with a mounting height of eight feet (8') to ten feet (10') above finish grade. The 
bell shall be connected to one of the two sets of contacts on the building flow switch, with 
power supplied from a dedicated 120 VAC circuit other than that supplying power to the 
building fire alarm control panel, served by emergency or standby power source (if the 
building is so equipped). All wiring shall be in conduit, concealed in interior locations.  

3.5 FLUSHING, TESTING, AND ADJUSTING  

A. Test automatic sprinkler system in accordance with NFPA 13.  

B. Perform tests in the presence of authorities having jurisdiction. Provide required labor, 
materials, equipment and connections and submit results for review. Repair or replace 
defective work and pay for restoring or replacing damaged work, due to tests, as directed.  

C. All equipment required for testing, including fittings for additional operating shall be provided 
by the Contractor.  

D. System Piping Flushing: Underground mains and lead-in connections to system risers shall 
be completely flushed before connection is made to sprinkler piping. The flushing operation 
shall be continued for a sufficient time to ensure thorough, cleaning. The minimum flow rate 
shall be not less than the hydraulically calculated water demand rate of the system including: 
hose requirements, or a flow necessary to provide a velocity of not less than ten (10) feet per 
second, or the maximum flow rate available to the system under fire conditions. After fire 
sprinkler piping installation has been completed and before piping is placed in service, flush 
entire sprinkler system, as required to remove foreign substances, under pressure as 
specified in NFPA 13 and NFPA 24. Continue flushing until water is clear and check to ensure 
that debris has not clogged sprinklers. While conducting the flushing operation, the contractor 
shall exercise care that the water does not create any damage. The contractor shall be 
responsible for any damage caused by this operation.  

E. Hydrostatic Testing: After flushing system, test fire sprinkler piping hydrostatically as required 
by NFPA 13 but not less than for period of two (2) hours at two hundred (200) PSIG, or at fifty 
(50) PSI above maximum static pressure if it is greater than one hundred-fifty (150) PSI. 
Check system for leakage of joints. Measure hydrostatic pressure at low point of each system 
or zone being tested.  

F. Repair or replace piping system components as required to eliminate leakage.  

G. Water remaining in normally dry piping shall be evacuated at completion of testing.  

H. All water level sensors, alarm and supervisory signals, tanks and automatic valves shall be 
performance tested.  

I. The inspection, hydrostatic test and flushing of the sprinkler system shall be witnessed by the 
Authority Having Jurisdiction, and Owner Representative. 

J. Provisions shall be made for the proper disposal of water used for, flushing or testing.  

K. Provide complete adjustment of sensitivity of water flow and supervisory (tamper) switches. 
Coordinate with Division 28 Contractor.  

L. After the inspection has been approved, the Contractor shall certify in writing the time, date, 
name and title of the person reviewing the test. This shall also include the description and 
what portion of the system has been approved.  

M. A complete record shall be maintained of all testing that has been approved and shall be 
made available at the job site.  
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N. Upon completion of the work, all records and certifications approving testing requirements 
shall be submitted to the Owner Representative and before final payment is made.  

O. Defective work or material shall be replaced or repaired, as necessary, and the inspection 
and test repeated, all at Contractor's cost. Repairs shall be made with new materials.  

P. No part of any work shall be covered until after it is inspected, tested, and approved.  

3.6 INSPECTION  

A. After completion of the fire protection installation and at the start of the guarantee period, 
execute the National Automatic Sprinkler and Fire Control Association, Inc. standard of 
Inspection Agreement, at no increase in Contract Sum, calling for four (4) inspections of the 
sprinkler system during the guaranteed year (see “Guarantees”), plus the following 
maintenance to be performed during the course of the fourth inspection:  

1. Operating of all control valves.  
2. Lubrication of operating stems of all control valves.  
3. Operating of electrical alms.  
4. Cleaning of alarm valves.  
5. Lubrication of Fire Department hose connection inlets.  
6. Main drain test. 

B. Fill out Inspection Agreement in triplicate after each inspection and send copies to the Owner 
Representative. 

3.7 PROTECTION, CARE, AND CLEANING 

A. Provide adequate means for, and fully protect, all finished parts of the materials and 
equipment against physical damage from whatever cause during the progress of this work 
and until completion.  

B. During construction, properly cap all lines and equipment nozzles to prevent entrance of sand, 
dirt, etc. Protect equipment against moisture, plaster, cement, paint or other work of other 
trades by covering it with polyethylene sheets.  

C. Thoroughly clean exterior and interior of piping, equipment, and materials before systems are 
put into operation. All systems of any nature shall be thoroughly cleaned and flushed of all 
pipe contaminates such as cuttings, filings, lubricant, rust, scale, grease, solder, flux, welding 
residue, debris, etc. Any piece of equipment or part of any system which malfunctions or is 
damaged due to failure or neglect on the part of this Division to observe this paragraph shall 
be repaired or replaced to the satisfaction of the Owner's Representative by and at the total 
expense of this Contract.  

D. After installation has been completed, clean all systems. 

1. Piping and Equipment: Clean exterior thoroughly to remove rust, plaster, cement, and 
dirt before insulation is applied. 

2. Piping and Equipment to Be Painted: Clean exterior of piping, and equipment, exposed 
in completed structure, removing rust, plaster, cement and dirt by wire brushing. 
Remove grease, oil, and similar materials by wiping with clean rags and suitable non-
toxic solvents. Touch up primer coat as required.  

3. Motors, Pumps and Other Items with Factory Finish: Remove grease and oil and leave 
surfaces clean and polished.  

4. Chrome or Nickel-Plated Work: Thoroughly polish.  
5. Factory Finished Items: Remove grease and oil and leave surfaces clean and polished.  
6. All code stamps and nameplates shall be protected from damage and must be and 

legible before final inspection.  
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3.8 PAINTING AND IDENTIFICATION  

A. After completion of hydrostatic tests, all system piping exposed to view in or on the building 
shall be painted in accordance with Section 09 91 00 - Painting.  

B. All valve hand wheels shall be painted red enamel.  

C. Provide pipe, valve, and equipment identification, and signage in accordance with referenced 
codes and specifications.  

3.9 ACCESSIBILITY 

A. The installation of valves, gages, control devices or other specialties requiring reading, 
adjustment, inspection, repairs, removal or replacement shall be conveniently and accessibly 
located with reference to the finished building. 

3.10 CLOSING IN OF WORK  

A. Do not allow or cause any work to be covered up or enclosed until inspected, tested and 
approved.  

3.11 EMERGENCY REPAIRS  

A. The Owner reserves the right to make temporary repairs as necessary to keep equipment in 
operating condition without either voiding the guarantee bond nor relieving the Contractor of 
their responsibility during the bonding period. 

3.12 CLEANING UP AND REMOVAL OF SCRAP  

A. All trash and scrap shall be cleaned up and removed from the site as the work progresses.  

3.13 PRELIMINARY OPERATIONS  

A. The Owner reserves the right to operate portions of the mechanical system on a preliminary 
basis without voiding the guarantee.  

3.14 TRAINING  

A. Provide instruction to the Owner regarding proper use and operation of the system. Training 
shall include both classroom and "hands-on" sessions and shall occur after final inspection 
and testing. Location and timing of the training session is to be arranged with the Owner's 
Representative.  

B. Two weeks prior to scheduled training dates, furnish the Owner's Representative with six (6) 
bound copies of complete instructions, including catalog cuts, diagrams, drawings, and other 
descriptive data covering the proper testing, operation, and maintenance of each type of 
system installed, and the necessary information for ordering replacement parts. In addition, 
post one (1) copy of complete instructions at the control panel location.  

C. Session shall include detailed training and instructions covering the necessary and 
recommended testing, operating, and maintenance procedures for each type of system. 
Session shall include training and instructions covering the emergency operation procedures 
for each type of system.  

END OF SECTION 
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PLUMBING 
SECTION 22 00 00

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to work of this section. 

1.2 ANCILLARY GENERAL CONDITIONS

A. The following shall be ancillary to the General and Supplementary Conditions and Division 
1 Specification Sections:  

1. Prior to bidding the project, thoroughly examine all construction documents and 
specifications, survey the existing site conditions, and include all necessary 
allowances in bid proposal. 

2. In case of a discrepancy in the specifications, between the specifications and the 
drawings, within the drawings, or between work under this section and other 
sections, the Contractor shall figure the most stringent and most expensive 
alternate and, after award of contract, secure direction from the Owner's 
Representative. 

1.3 DESCRIPTION OF WORK 

A. The Contractor shall furnish all labor, materials, testing, tools, equipment, services, and 
transportation necessary for the completion of all plumbing work as indicated on the 
drawings and specifications herein. Work materials and equipment not indicated or 
specified which is necessary for the complete and proper operation of the work of this 
Section in accordance with the true intent and meaning of the contract documents shall be 
provided and incorporated at no additional cost to the Owner. Work includes, but not limited 
to the following: 

1. Plumbing Fixtures.

2. Laboratory air and laboratory vacuum piping systems including air 
compressors and vacuum connections to equipment in another section of 
work, stub-outs, and rough-ins. 

3. Deionized water piping systems including pipe sterilization, insulation, 
preventers, and connections to equipment in another section of work, stub-
outs, and rough-ins. 

4. Soil, waste, and vent piping system including [sewage ejectors, sump pumps, 
sand traps,] connections to equipment furnished in another section of work, stub-
outs [and rough-ins for future], and connections to exterior stub-outs. 

5. Storm drainage piping system including roof drains, overflow drains, area drains, 
[sump pumps,] insulation of horizontal lines and connections to stub-outs. 

6. Indirect waste piping including insulation and connections to equipment furnished 
in another section of work. 

7. Condensate drain piping system including insulation and connections to 
equipment furnished in another section of work. 
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8. Domestic hot and cold-water piping systems including water heaters, mixing 
valves, [booster pumps,] circulating pumps, [water softeners,] pipe insulation, 
[backflow preventers,] [storage tanks,] [water meters,] connections to 
equipment furnished in another section of work, [stub-outs and rough-ins for 
future,] and connections to exterior stub-outs. 

9. Natural gas piping system including regulators, connections to equipment 
furnished in another section of work, [stub-outs and rough-ins for future,] and 
service connections. 

10. Hangers, anchors, sleeves, metal supports, and channels as required for work 
under this section including sound isolators where indicated. 

11. Piping and valve identification. 

12. Furnishing and installation of plumbing fixtures and trim. 

13. Final piping connections to all fixtures, equipment, including equipment furnished 
under other sections. 

14. Miscellaneous steel work including floor sleeves, slots, inserts, plates, supports, 
hangers, etc.

15. Demolition work as required for this section of work.
16. Testing, adjusting of completed work, inspections, and instructions.

17. Repair of damage done to premises because of this installation and removal of all 
debris left by those engaged in this installation.

18. Shop drawing, submittals, as-built drawings and operation and maintenance 
manuals.

19. Permits and connection fees.

20. Flashing and counter flashing.

21. All rigging hoisting, transportation, and associated work necessary for placement 
of all equipment in the final location shown. 

22. Concrete coring, cutting, and patching as it relates to this work. 

23. Trenching, and compacting for work under this section. 

24. Painting of exposed piping and supports in accordance with Division 09, Painting.

1.4 RELATED WORK ELSEWHERE 

A. Division 07, Fire Stopping.

B. Division 07, Sealants.

C. Division 08, Access Panels/Doors.

D. Division 09, Painting.

E. Division 21, Wet-Pipe Sprinkler System.

F. Division 26, Electrical.

1.5 REFERENCE AND STANDARDS 

A. Regulatory compliance: All work performed under this Division shall comply with the latest 
currently adopted editions of all codes and regulations and all requirements of all 
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Authorities Having Jurisdiction. The following references and standards are hereby made 
a part of this Section and work shall conform to applicable requirements herein except as 
otherwise specified herein or shown on the Drawings. 

B. Codes and Standards: Conform to all applicable codes and standards as stated herein and 
as described in Division 1 of the Specifications, including the following: 

1. American Gas Association (AGA)

2. American National Standards Institute (ANSI)

3. Adhesive and Sealant Council (ASC)

4. American Society of Mechanical Engineers (ASME)

5. American Society for Testing and Materials (ASTM)

6. American Society of Civil Engineers (ASCE)

7. California Building Code (CBC) 

8. California Plumbing Code (CPC)

9. California Fire Code (CFC)

10. California Energy Conservation Code, Title 24

11. State of California Administrative Code (CAC) Titles 8, 17, and 24 

12. California Electric Code (CEC) 

13. National Electrical Manufacturers Association (NEMA)

14. National Fire Protection Agency (NFPA)

15. Underwriters’ Laboratories (UL)

16. Comply with all ADA and California Title 24 requirements for disabled access. 

17. Division of State Architect, State of California (DSA)

18. City Fire Marshal requirements

19. Comply with the latest edition of all applicable standards, including AWWA, PDI, 
and OSHA 

20. California Department of Health Care Access and Information (HCAI)
C. Minimum requirements: The requirements of these are the minimum that will be allowed 

unless such requirements are exceeded by applicable codes or regulations, in which the 
regulatory codes or regulation requirements shall govern. 

D. Nothing in the specifications or drawings shall be construed to permit deviation from the 
requirements of governing codes unless approval for said deviation has been obtained 
from the legally constituted Authorities Having Jurisdiction and from the Owner's 
Representative. 

1.6 WORK RESPONSIBILITIES 

A. Site Conditions: 

1. Examine all the drawings and the specifications and survey the existing site 
conditions. 

2. Resolve all conflicts with code requirements, site conditions, the work of other 
trades, or other mechanical contractors. 
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3. Verify the location of all existing utilities prior to construction and protect from 
damage. 

4. Pay all costs incurred due to damage of existing utilities or other facilities.  

B. Drawings: 

1. Because of the small-scale drawings, it is not possible to indicate all offsets, fittings 
and accessories which may be required. The Contractor shall carefully investigate 
the conditions surrounding installation of their work, furnishing the necessary 
piping, fittings, valves, traps, and other devices which may be required to complete 
the installation. 

2. The general intent of the design indicated on the drawings shall be followed as 
closely as possible. Coordinate with architectural, structural, mechanical, and 
electrical drawings and the work of other trades prior to of piping and equipment 
to verify adequate space available for installation of the work shown. In the event 
a field condition arises which makes it impossible to install the work as indicated, 
submit, in writing, the proposed departures to the Owner's Representative for 
approval. Only when Owner Representative's approval is given, in writing, shall 
Contractor proceed with installation of the work. 

3. Should the Contractor make changes in the installation differing from what is 
indicated on the contract drawings and not necessitated due to field conditions as 
indicated hereinabove, the Contractor shall be required to re-install the work to 
comply with what has been indicated on the contract drawings. Should it be 
impossible to re-install the work and the installation is in accordance with all 
governing authorities, the Owner's Representative may permit the installation to 
remain. However, all costs incurred to revise the contract drawings by the Engineer 
for resubmittal to the building department indicating the as-installed condition shall 
become the responsibility of the Contractor. 

4. Bring discrepancies between different drawings, between drawings and actual field 
conditions or between drawings and specifications, promptly to the attention of the 
Owner's Representative for decision. 

5. Install pipe with all necessary offsets and to conform to the structure. The locations 
of apparatus, piping and equipment indicated on the drawings are approximate. 
Piping equipment shall be installed in such a manner as to avoid all obstruction, 
preserve headroom, maintain required accessibility, keep openings and passages 
clear, and satisfy the requirements of the governing codes and standards of good 
practice. The locations of and mounting heights of all fixtures shall be coordinated 
with the architectural plans and room elevations. 

6. Clearances and Openings: Contractor shall cooperate and coordinate their work 
with all other trades to avoid conflict and permit for a neat and orderly appearance 
of the entire installation. The Contractor shall, in advance of the work, furnish 
instructions to the General Contractor as to their requirements for equipment and 
installation of any kind, regardless of specifically mentioned on drawings or in the 
specifications, and shall include recesses, chases in walls, and all required 
openings in the structure. Should furnishing this information be neglected, delayed 
or incorrect and additional cuttings are found to be required, the cost of the same 
shall be charged to this Contractor. 

7. Contractor shall and coordinate pipe routing with location of all electrical rooms, 
elevator equipment rooms, telecom/data rooms, and other rooms dedicated to the 
housing of switchgear, panels, or other electrical equipment. In no case shall piping 
be installed within or above the ceiling of such rooms. 
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8. The architectural drawings and specifications take precedence over the plumbing 
drawings for location of casework, equipment, lights, diffuser, plumbing fixtures, 
etc. Contractor shall refer to the drawings, specifications, and review shop 
drawings for all work, to coordinate their work with the other work of the project. 

9. All scaled and figured dimensions are approximate and are given for estimate 
purposes only. Before proceeding with any work, carefully check and verify all 
dimensions, sizes, etc. 

10. Drawings are diagrammatic and size and locations of equipment are generally 
shown to scale. Make use of data in all Contract Documents, and informational 
documents, and verify this information against field conditions. 

11. As far as possible, the work has been indicated on the drawings in such positions 
as to suit and accommodate the work of the other trades, but the work as indicated 
is largely diagrammatic and is shown primarily for clarity. Contractor is responsible 
for the correct placing of their work and the proper location and connection of their 
work in relation to the work of other trades. 

12. Where apparatus and equipment have been indicated on the drawings, 
dimensions have been from typical equipment of the class indicated. Carefully 
check the drawings to see that the equipment will fit into the spaces provided. 

13. Where equipment is furnished by another Division or others, verify dimensions and 
the correct locations of this equipment before proceeding with the rough-in of 
connections. 

C. Responsibility: 

1. Be responsible for any cooperative work must be altered due to lack of proper 
supervision or failure to make proper provision in time. Such changes shall be 
directly supervised by the Owner's Representative and shall be made to their 
satisfaction. 

2. Provide complete functioning systems and include all labor, materials and 
associated tools and transportation required for the system to operate safely and 
satisfactorily. 

3. Provide all work indicated on the drawings regardless of mentioned in the 
specifications. 

4. Coordinate the installation of plumbing items with the schedules for work of other 
trades and other contractors to prevent delays in total work. Assume responsibility 
for any cooperative work which must be altered due to lack of proper supervision 
or failure to make proper provisions in time. 

5. Notify the Authority Having Jurisdiction when work is ready for inspection.

D. Coordination of Installation:

1. Bring to the Owner Representative's attention prior to installation any conflicts with 
other trades which will result in unavoidable contact to the equipment, piping, etc., 
described herein due to inadequate space, etc. 

2. Bring to the Owner Representative's attention any discrepancies between the 
specifications and field conditions, changes required due to specific equipment 
selection, etc., prior to installation. 

3. Provide written notification to Owner's Representative a minimum of fourteen (14) 
days prior to a utility shut down. 

4. Obtain inspection and approval from the Owner's Representative of any installation 
to be covered or enclosed prior to such closure. 
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5. Restoration of Damage: Repair or replace, as directed by Owner's Representative, 
materials and parts of premises which become damaged as result of installation of 
work of this Division. Remove replaced parts from premises. 

6. Where new pipes are to be connected to an existing pipe or a stub provided under 
another section, verify location, size, elevation, and all other information necessary 
for connection.  This verification shall be done at the start of construction.  Should 
there be a problem, contact the IOR and/or Architect immediately to resolve the 
problem.

1.7 PERMITS, LICENSES, AND INSPECTIONS 

A. Obtain and pay for all permits, fees and inspections required by work under this Section. 

B. Inspections: All work shall be regularly inspected by the Authority Having Jurisdiction. 
Certificates of approval shall be delivered to the Owner's Representative. 

1.8 SERVICE CONNECTIONS 

A. Arrange and pay all costs for utilities required to complete work of this section. Connection 
to all on-site services, payment of service charges, and provision for the installation of 
temporary utilities are included. 

B. Certain site utilities are to be connected to and/or extended. Before laying of any pipe or 
digging of any trenches, Contractor shall determine by actual excavation and measurement 
exact location and depth of lines to which is to be connected. In event depth of lines is not 
sufficient to permit connection in manner indicated; Contractor shall obtain direction from 
the Owner's Representative before proceeding with this work. 

C. Verify that utility company’s size their services and meters to suit ultimate demand 
indicated on the drawings. 

D. Gas Service and Meter Assembly: The Contractor shall arrange with the serving 
utility company for the installation of new gas service with complete meter assembly 
of the capacity indicated in the location as shown on the drawings. All items served 
with gas shall be operated at full fire and adjusted by the Contractor. In cooperation 
with Gas Company, make all required adjustments to main gas pressure regulators. 
The Owner shall pay for all required fees. 

E. Sanitary Sewer: The Contractor shall be responsible for the soil and waste piping outside 
of the building to civil site stub [public sanitary sewer mains] and within the building itself. 

F. Domestic Water: The. Contractor shall be responsible for the domestic water service 
outside of the building to civil site stub [public domestic water mains] and within the 
building itself. 

G. Storm Drain: The Contractor shall be responsible for the storm drain service outside of the 
building to civil site stub [public storm sewer mains] and within the building itself. 

1.9 NOISE AND VIBRATION 

A. Cooperate in reducing objectionable noise or vibration. If noise or vibration, resulting from 
improper installation, occurs in the building, correct these conditions at no cost to the 
Owner. 

1.10 QUALITY ASSURANCE 
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A. Qualifications: 

1. For the actual installation and testing of work under this section use only thoroughly 
trained and experienced work personnel completely familiar with the items required 
and the manufacturer's current methods of installation. 

2. In acceptance or rejection of the finished installation, no allowance will be made 
for lack of skill. 

3. The execution of the work shall be in strict accordance with the best practice of the 
trades, the intent of this specification, and all codes and ordinances. 

B. Contractor's Qualifications: A firm with at least five (5) years of successful installation 
experience on projects with plumbing systems work similar and of comparable size and 
scope to that required for this project. The installer shall have performed at least five (5) 
similar projects in the San Francisco Bay Area. Contractor shall be prepared to submit 
written evidence of the installer's experience. 

C. Manufacturer's Qualifications: Firms regularly engaged in manufacture of plumbing 
products, of types, materials, and sizes required, whose products have been in satisfactory 
use in similar service for not less than five (5) years. 

D. All materials and equipment installed as part of this work shall be new and the 
manufacturer's current model. 

E. Soldering: Soldering of copper tubing shall be done in accordance with the Copper 
Development Association Copper Tube Handbook Instruction on Joining and Forming 
Copper Tube, Soldered Joints. Permits for on-site soldering shall be obtained from 
DSA/Fire Marshal.

F. Brazing: Brazing of copper tubing shall be done in accordance with the standards of the 
American Welding Society or the Copper Development Association. Copper Tube 
Handbook Instruction on Brazing. Permits for on-site brazing shall be obtained from 
DSA/Fire Marshal.

G. Welded Joints: Weld in accordance with procedures established and qualified per ANSI 
B31.2. Each welder and welding operator shall be qualified for the ANSI procedures as 
evidenced by a copy of a certified ANSI B31.2 qualification test.  Contractor shall conduct 
the ANSI qualification test. Permits for on-site welding shall be obtained from DSA/Fire 
Marshal.

1.11 PRODUCTS

A. Products shall be obtained from local suppliers or suppliers with local representation.  Items 
of the same type shall all be purchased from the same supplier.

B. Protection:  Use all means necessary to protect the materials of this section before, during 
and after installation and to protect the installed work and materials of all other trades. 

C. Replacements: In the event of damage, immediately make all repairs and replacements 
necessary to the approval of the Owner's Representative. 

D. Protection of Materials: 

1. Protect materials, equipment and apparatus provided under this Division from 
damage, water, dust, or similar impairment, both in storage and installation until 
Notice of Completion has been filed. Materials, equipment, or apparatus damaged 
because of improper storage or protection will be rejected and must be removed 
from site. 

2. Cap openings in pipes with manufactured caps or fittings. Do not use taped caps. 
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3. Protect premises and work of other Divisions from damage arising out of 
installation of work of this Division. 

E. Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.

2. Protect threads, flange faces, and soldered ends.

3. Set ball valves open to minimize exposure of functional surfaces.

F. Use the following precautions during storage:

1. Maintain valve end protection.

2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. 
If outdoor storage is necessary, store valves off the ground in watertight 
enclosures.

G. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use 
operating handles or stems as lifting or rigging points.

1.12 REVIEW OF CONSTRUCTION 

A. The Owner's Representative may review work at any time. 

B. Advise Owner's Representative fourteen (14) calendar days in advance that work is ready 
for review at following times: 

1. Prior to backfilling buried work. 

2. Prior to concealment of completed Contract items. 

3. When requirements of Contract have been completed. 

4. Prior to installation of suspended dry wall ceiling. 

C. Do not or conceal work without Owner Representative's consent. 

D. Maintain on job a set of specifications and drawings for use by the Owner's Representative. 

E. Noncompliance: Should any of the work be covered up or enclosed prior to all required 
inspections and approvals, uncover the work as required and, after it has been completely 
inspected and approved, make all repairs and replacements with such materials as are 
necessary to the approval of the Owner's Representative and at no additional cost to the 
Owner. 

1.13 SYSTEM ACCEPTANCE 

A. Final Review:  Request a final review prior to system acceptance after: 

1. Completion of the installation of all systems required under the Contract 
Documents. 

2. Submission and acceptance of operating and maintenance data. 

3. Completion of pipe, valve, and equipment identification. 

4. Completion of cleaning. 

5. Satisfactory operation of all systems for a period of one (1) week. 

B. Acceptance shall be contingent upon:

1. Completion of final review and correction of all deficiencies. 
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2. Satisfactory completion of the acceptance tests which shall demonstrate 
compliance with all performance and technical requirements of the Contract 
Documents. 

3. Submission of as-built drawings. 

1.14 DAMAGE BY LEAKS 

A. Contractor shall be responsible for damage to any part of the premises caused by leaks in 
the pipe or equipment installed under applicable sections for a period of twenty-four (24) 
months from the date of acceptance of the work by the Owner. 

1.15 SUBMITTALS

A. Submit shop drawings and product data in accordance with Division 01 and as follows: 

B. Submittal Requirements: 

1. Submit manufacturer's product brochures for all products. Written descriptions of 
products are not acceptable. Furnish, all at one time, prior to any installation, 
submittal data on all fixtures, material, equipment, and devices. Each submitted 
item shall be indexed and referenced to these specifications and to identification 
numbers on fixtures and equipment schedules. Product submittals shall be 
submitted in PDF format with table of contents. 

2. Manufacturers' submittal literature and shop drawings are required on all items to 
ensure the latest and most complete manufacturer's data is available for review. 
Requirements of the submittals and Engineer's submittal notes are a part of the 
work of this Division except that Engineer's notes may not be used as a means of 
increasing the scope of work of this Division. 

3. Submittals will be checked for general conformance with the design concept of the 
project, but the review does not guarantee quantities shown and does not 
supersede requirements of this Division to professionally install work. 

4. To be valid, all submittals must: 
a. Identify project name and location, Contractor's, Subcontractor's, 

supplier's and manufacturer's name, address, and telephone number. 
b. Include table of contents.
c. Identify manufacturer's name and model numbers. 
d. Clearly indicate and label as such any items proposed as substitution for 

that specified or shown on plans. 
e. Include all pertinent construction, installation, performance, and technical 

data. 
f. Have all product data sheets labeled to indicate the individual items being 

submitted. In addition, all required options and accessories shall be clearly 
marked. 

g. Product data sheets corresponding to items indicated on plans shall be 
clearly labeled with the corresponding fixture or equipment tag number. 

h. Product data sheets corresponding to items indicated in specifications 
shall be clearly labeled with the specification section, and item numbers. 

C. Product Data: 

1. General:  Manufacturer's specifications, data sheets, certified drawings, and 
installation instructions. Include physical and performance data, such as weights, 
sizes, capacities, required clearances, performance curves, acoustical 
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characteristics, finishes, color selection, and accessories. Include certified 
drawings on major equipment such as water heaters, pumps, and tanks. 

D. Submit product data and brochures for, but not limited to the following: 

1. Pipe Material, Fittings and All Piping Specialties. 

2. Pipe corrosion protection materials. 

3. Unions, Flanges and Dielectric Isolators. 

4. Pipe Supports and Seismic Bracing. 

5. Escutcheons, Flashing and Sleeves. 

6. Fire stopping, including UL listing system numbers and details. 

7. Pipe Isolation. 

8. Insulation. 

9. Valves (all types), including backflow preventers. 
10. Trap Primer Valves. 

11. Water Hammer Arrestors (Shock Absorbers). 

12. Thermometers and Pressure Gauges. 

13. Drains, Cleanouts and Vent Caps. 

14. Access Doors. 

15. Pipe and equipment markers, and valve tags. 

16. Flexible Connectors and Seismic Joints. 

17. Hose Bibbs. 

18. Plumbing Fixtures and Trim. 

19. Pumps (all types). 
20. Expansion Tanks and Storage Tanks. 

21. Water Heaters and Heat Exchangers. 

22. Mixing Valves. 

E. Shop Drawings: 

1. General: Prepare and submit plans, sections, details, and diagrams to required 
scales for specified areas. Drawings shall be prepared using AutoCAD 2020 or 
higher software. Drawings shall be coordinated, dimensioned, and indicate 
equipment, pipe, duct, fire protection, and electrical in relation to architectural and 
structural features. Include minor piping, drains, etc. Indicate exact locations and 
elevations of valves, piping specialties, access doors, etc. Complete and detailed 
shop drawings of a scale equal to or larger than the design documents shall be 
maintained throughout the coordination and construction phase indicating all 
equipment trades' work clearly. All equipment including piping, etc. shall clearly 
indicate both top and bottom elevations as well as distances from equipment to 
established building lines. Coordinate with other trades and field conditions and 
show dimensions and details including building construction and access for 
servicing. 

2. Use of contract documents for shop drawings is not acceptable. 
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3. Required Drawings: Prepare and submit drawings for all areas and all plumbing 
work. Scale shall be minimum 1/4”=1’-0” in mechanical rooms, toilet areas, and a 
minimum 1/8”=1’-0” elsewhere. 

1.16 SUBSTITUTIONS

A. Base manufacturer is indicated in the equipment schedules and specifications. In 
specification, additional acceptable manufacturers may be indicated. Other manufacturers, 
materials, or methods shall not be used unless approved in writing by the Owner's 
Representative. The burden of proof as to the equality of any proposed substitute 
manufacturer, material, or method shall be upon the contractor. Substitutions, shall be 
submitted as follows: 

1. Requests for substitution review and acceptance shall be accomplished by table 
of comparison listing pertinent features of both specified and proposed materials, 
such as material of construction, replacement or maintenance access, motor type, 
horsepower, voltage, phase, service factor. For each item proposed as substitution 
for that specified or shown on plans, copies of product data sheets for specified 
item shall be placed side by side with product data sheets for the corresponding 
proposed substitution item within the submittal. In addition to the Submittal 
Requirements for labeling listed above, product data sheets for the specified item 
shall be clearly labeled “ITEM, NOT SUBMITTED”. Product data sheets for the 
corresponding proposed substitution item shall be clearly labeled "PROPOSED 
SUBSTITUTION". Review of proposed substitutions will not be made until receipt 
of satisfactory comparison tabulation. 

2. Provide calculations and other detailed data justifying how items proposed as 
substitution were selected for proposal. Data must be complete enough to permit 
detailed comparison of every significant characteristic for which the specified item 
was analyzed during design. 

3. It shall be the responsibility of the Contractor to provide adequate information to 
allow the Engineer to analyze any proposed alternate. If inadequate information is 
provided, the proposal will not be reviewed, and re-submittal of same will not be 
allowed. 

4. The Contractor shall provide or perform tests required by Engineer for purpose of 
judging acceptability of proposed substitutions. 

5. The Contractor assumes full responsibility that alternate items and procedures will 
meet the job requirements and is responsible for cost of redesign and of 
modifications to this and other parts of work caused by alternate items furnished 
under work in this Section. In view of these responsibilities, it is the purpose of 
these specifications to establish procedures to ensure that the Contractor has 
considered all the proposed alternates before submitting them for review. 
Submittals which do not comply with the requirements of these specifications, or 
which indicate proposed alternates that were selected without proper regard to the 
requirements of the job will not be approved. No more than one proposed alternate 
will be considered for each item. 

6. Alternate items installed without Engineer's approval will be replaced with specified 
items at Contractor's expense. 

7. The Owner or their authorized representative shall be the sole judge as to the 
quality and suitability of proposed alternate equipment, fixtures, or materials. 
Decisions of the Owner or that of their representative shall be final and conclusive. 

8. Submittal of substitutions shall be limited to one proposal for each type or kind of 
item, unless otherwise permitted by the Owner's Representative. If first proposed 
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product submittal is rejected, Contractor shall submit the first-named or scheduled 
product.

9. Contractor shall be responsible for all costs and coordination due to the 
substitution, such as impacts on electrical requirements, weights, openings in 
slabs and roofs, structural framing, housekeeping pad size, etc. 

10. All costs incurred to revise the contract drawings by the Engineer for re-submittal 
to the building department or Authority Having Jurisdiction, indicating the as-
installed condition, shall become the responsibility of the Contractor. 

1.17 RECORD DRAWINGS (AS-BUILT DRAWINGS)

A. Record of Job Progress: Keep an accurate dimensional record of the "As-built” locations 
of all work as required. This record shall be kept up to date on prints as the job progresses 
and shall be always available for inspection. In addition, record drawings are to be used by 
the Owner's Representative for job review and field inspections. 

1. Where enlarged plans are provided in the construction set, contractor markups 
shall be kept on the enlarged plans.

B. Include on as-built drawings:

1. Main shut-off valves plainly marked and identified.

2. Position of all buried or concealed mains accurately dimensioned, both horizontally 
and vertically.

3. Changes in location of piping, duct, or equipment from construction documents.  
Bottom elevations of each duct and pipe.

4. Ceiling and duct access panel locations.

5. Location of temperature control devices including static pressure control probe, 
stats, selected zones, etc.

6. Location of all equipment.

7. Invert elevation of sewer and storm drainpipe below grade.

C. "As-Built" documentation shall be transmitted to the Owner within ten (10) days after Owner 
Representative's acceptance of the completed installation. As-built documentation shall 
include the following (Unless noted elsewhere, furnish number of copies indicated): 

1. PDF of as-built documents.  One (1) copy of final AutoCAD drawing files shall also 
be provided on CD disk. 

2. Four (4) sets of manufacturer's literature and data updated to include submittal 
review comments and any equipment substitutions. 

3. Four (4) sets of operation and maintenance data updated to include submittal 
review comments and any equipment substitutions. 

4. Manufacturer’s literature, reports and operation and maintenance data shall be in 
a labeled three (3) ring binder. 

D. Submit in accordance with Division 01 Project Record Drawings and Electronic 
Documentation of Project.

1.18 OPERATION AND MAINTENANCE DATA

A. The installing contractor shall provide: 
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1. All literature and instructions provided by the manufacturer describing proper 
operation and maintenance of any equipment and devices installed. 

B. Data shall include but is not limited to the following:  list of all equipment with manufacturer's 
name, model number, local representative, service facilities and normal channel of supply 
for each item. O&M manuals shall be bound in a three (3) ring binder, with table of contents 
and tab set for each system. "Operation and Maintenance to match “Product Submittals". 

1. System Description:  Description of start-up and operating procedures. 

2. Controls:  Diagrams and description of operating sequence of each system. 

3. Equipment: Manufacturer's brochures, ratings, certified shop drawings, lubrication 
charts and data, parts list with parts numbers. Mark each sheet with identification 
number and actual installed condition. 

4. Materials and Accessories: Manufacturer's brochures parts lists with part numbers 
and lubrication data where applicable. Mark each sheet with equipment 
identification number or system and location of installation; and to specifically 
identify which options are provided (in case where data sheet shows multiple 
options). 

5. Certificate of factory tests and code compliance as specified. 

6. Recommend preventive maintenance schedule and procedures. 

PART 2 - PRODUCTS 

2.1 PLUMBING FIXTURES AND TRIM

A. Refer to plumbing fixture schedule in construction documents for fixture specifications.

1. Fixtures and equipment shall be certified by the State Authorities and comply with 
the efficiency standards and water usage requirements of State and Local 
Authorities.

B. General: Provide factory fabricated fixtures of type, style and material indicated. 

1. Plumbing Fittings, trim and accessories: 
a. Water Outlets: At locations where water is supplied (by manual, automatic 

or remote control), provide commercial quality faucets, valves or 
dispensing devices of type and size indicated. Include manual shutoff 
valves and connecting stem pipes to permit outlet servicing without 
shutdown of water supply piping systems. Stop valves shall be provided 
at each fixture. 

b. Vacuum Breakers: provide with flush valves and water outlets equipped 
for hose attachment. 

2. Provide materials which have been selected for their surface flatness and 
smoothness. Exposed surfaces which exhibit pitting seam marks, roller marks, 
foundry sand holes, stains, discoloration, or other imperfections on finished units 
are not acceptable. 

3. Where piping, fittings, trim, and accessories are exposed or semi-exposed provide 
bright chrome plated or polished stainless-steel units. Provide copper or brass 
where not exposed. 

4. Escutcheons: Where fixture supplies and drains penetrate walls, provide chrome 
plated brass escutcheons. Provide box style escutcheons for p-trap penetrations. 
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5. Stainless steel fixtures conforming to ANSI A112.19.3M.  Type 302/304, hardest 
workable temper. Finish shall be No., 4, bright, directional polish on exposed 
surfaces, or as indicated. 

6. Vitreous China: White Vitreous China unless otherwise noted. Fixtures conforming 
to ANSI A1 High quality, from fire cracks, spots, blisters, pinholes, and specks; 
glaze exposed surfaces, and test for crazing resistance in accordance with ASTM 
C-554. 

7. Traps:  Lavatory and sink p-traps shall be commercial grade, chrome plated cast 
brass body with cleanout, with 17-gauge brass adjustable wall bend, cast brass 
nipple, 17-gauge tube, and cast brass slip nuts. No reducing washers allowed. 
Trap shall be provided with forged brass with brass box style escutcheon. Traps 
to have a 2" water seal and rough-in complete. Trap adapter extensions are not 
allowed. Trap shall be by CSA or other recognized testing authority and bear 
manufacturers name.  Brasscraft Commercial, McGuire, or Zurn Commercial.

8. (Residential) Lavatory and sink water supply shall include chrome plated all-brass 
stops with all-brass stems (no plastic stems allowed). Kits shall have flexible 
compression risers. Inlet shall be IPS with chrome plated nipple. Supply riser 
lengths to conform to fixture manufacturers recommended rough-in dimensions. 
Outlets shall be compression. Supply kit shall be certified by CSA or other 
recognized testing authority, bare manufacturers name and comply with the SDWA 
(Safe Water Act) "No Lead" restrictions AB1953. Supply kits shall be Brasscraft, 
McGuire, or Zurn. 

9. (Commercial) Lavatory and sink water supply shall be heavy duty commercial 
grade and include chrome plated all-brass stops with all-brass stem (no plastic 
stems allowed) and loose-key handle. Kits shall have chrome plated flexible 
copper risers and deep forged brass with setscrew flange and have EPDM 
washers. Inlet shall be IPS with chrome plated nipple. Supply riser lengths to 
conform to fixture manufacturers recommended rough-in dimensions. Outlets shall 
be compression. Stops shall be certified to 200psi line pressure. Supply kit shall 
be certified by CSA or other recognized testing authority, bare manufacturers 
name and comply with the SDWA (Safe Water Act) "No Lead" restrictions AB1953. 
Supply kits shall be Brasscraft Commercial, McGuire, or Zurn Commercial. 

10. Lavatory grid drains to have chrome plated cast brass strainer (with overflow for 
lavatories with overflow drains) with brass lock nut. Drain tailpiece shall be 
seamless brass tube and a 6" long. Provide offset type for ADA accessible fixtures. 
Grid drain shall be certified by CSA or other recognized testing authority. The drain 
body shall bear manufacturers name being visible after installation. 

11. Product submittals for p-traps and lavatory grid drains shall include documentation 
that product is CSA listed or other recognized testing authority. 

12. Water Connections: Shall have rigid metal to metal connections. Slip joints utilizing 
non-metallic washers are not permitted. All fixtures shall have stops or valves. All 
stops shall be lock-shield type, unless otherwise noted. 

13. Provide Schedule 40 red brass nipples at copper lines serving fixtures. Galvanized 
nipples are not allowed. 

14. Fixture Supports:
a. Carriers: Fixture supports for all off-floor plumbing fixtures conforming to 

ANSI A1 Provide floor mounted commercial grade cast-iron supports for 
fixtures of either graphitic gray iron, ductile iron, malleable iron, or steel as 
indicated. Carriers for water closets shall be rated to support loads of up 
to 500 lbs. Submittals indicate that water closet carriers can meet this 
requirement. Provide cast iron nipples and couplings for water closets and 
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urinals. ABS is not acceptable. Carriers shall be manufactured by J.R. 
Smith or Zurn.

b. Backing: For fixtures other than those specified or required to be furnished 
with carriers, 1-1/4” x 6" wide steel flat plate welded to steel studs or 
secured to brick or concrete, drilled, and tapped to match hanger. Also 
install backing where bottom of fixture meets wall. Bolt fixtures to backing 
through holes in fixture casting. 

15. Fixture Bolt Caps: Provide manufacturer's standard exposed fixture bolt caps 
finished to match fixture finish.

16. Flush Valve Supports: All flush valves shall be installed to prevent movement.  
Supply pipe serving flush valves shall be installed with Holdrite #102-26 flush valve 
support (#114-C for wall mounted water closets).  Supply pipe to be soldered to 
the support.

17. Exposed P-traps and Angle Stops
a. All exposed lavatory and sink trim under the fixture on wheelchair 

accessible fixtures shall be covered with a white anti-microbial vinyl 
insulating outer shell. Material shall be flame retardant and fungal and 
bacterial resistant. Insulating kits shall include covers for drain tailpiece, 
drain offsets, all p-trap components and hot and cold-water supplies 
including supply risers. Insulation kits shall be Truebro Lav Guard 2, or 
equal.

b. Shall meet the requirements of the Americans with Disabilities Act (ADA).

2.2 LABORATORY EQUIPMENT
A. Sinks Size: As indicated or manufacturer's closest stock size of equal or greater 

volume as acceptable to the Architect.
1. Cast epoxy resin, non-glare black, molded in one piece with surfaces 

smooth, corners coved, and bottom sloped to outlet. Minimum physical 
properties and chemical resistance as specified for cast epoxy countertop. 
Minimum ½ inch thick. 

2. [Refer to Specification Division 06 for Sink Specification.]
3. Sink Schedule:

a. Sink (LS-1): 14" x 10" x 6" deep (Student Station)
b. Sink (LS-2): 14" x 10" x 5" deep (Student and teacher station 

accessible)
c. Sink (LS-3): 18" x 14" x 10" deep (Classroom deep sink)
d. Sink (LS-4): 25" x 15" x 5" deep (Prep room accessible)
e. Sink (LS-5): 25" x 15" x 10" deep (Prep room)

4. Outlets:  Provide polypropylene sink outlet as manufactured by the sink 
manufacturer. Outlets to be designed for insertion into a counter bore 
opening in the bottom of the sink. Install per manufacturers recommendation 
using Smoothon, two-part epoxy to adhere outlet to sink.

B. Service Outlets Identification: Provide colored plastic index discs with embossed 
identification letters at each service fixture handle or knob. Secure tamper proof 
discs to fixture handles. Color code discs as follows:

Service Color Code Letter Code

Gas Blue Gas White
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Hot Water Red HW White

Cold Water Green CW White

C. Water Fittings:  Provide with a renewable unit containing all operating parts which 
are subject to wear. The renewable unit shall contain as integral volume control 
device and all faucets shall be capable of being readily converted from compression 
to self-closing, without disturbing the faucet body proper. Forged brass handles 
shall contain plastic screw on type colored service index buttons.

2.3 LABORATORY WASTE AND VENT PIPING SYSTEMS 
A. Polypropylene Piping:

1. Piping, fittings, cleanouts, and all components shall be acid resistant.
2. Fuseal pipe and fittings as manufactured by Georg Fischer (+GF+).  Pipe and 

fittings shall conform to the requirements of ASTMF-1412, standard 
specification for Polyolefin pipe and fittings for corrosive waste drainage 
systems.  Piping shall be joined using electrical resistance coils energized 
by a variable low voltage power supply via a duplex connector. 
a. Fuseal pipe and fittings shall be installed according to the current 

installation instructions as published by the manufacturer.
b. A manufacturer’s representative will perform a complete training 

session on the proper method installation for the piping system prior 
to the installation of any piping. 

3. At all laboratory sinks, provide +GF+ Fuseal 527242C translucent jar trap.
4. Below grade:  Shall be same as specified for above grade except:

a. No mechanical joints 
b. Pipe and fitting may be made from polypropylene resin without fire-

retardant additive.
5. The entire system shall be installed and supported in strict accordance with 

manufacturer’s recommendations.  Below grade piping shall be install in a 
six-inch (6”) sand base and six-inch (6”) sand cover prior to backfill.

B. Duriron Piping:
1.  [Above and Below Ground: Extra heavy weight, high silicon iron pipe and 

fittings conforming to the most recent revision of ASTM Specifications A518 
and as manufactured under the trade name of "Duriron" by the Flowserve 
Corporation. ]

2. [Duriron Bell & Spigot joints shall be made using virgin lead and Red Stripe 
Sealite A312 acid-resistant rope packing.]

3. [Duriron Mechanical Joint piping shall be using a two-bolt, mechanical joint 
coupling, as manufactured by Flowserve Corporation. The Duriron 
mechanical joint coupling consists of an inner sleeve of PTFE, an outer 
sleeve of Neoprene rubber (a product of the Company), and an outer band of 
300-series stainless steel. Mechanical Joint couplings shall be installed by 
alternately tightening the nuts to a minimum of 9 ft-lbs and a maximum of 11 
ft-lbs torque.] 

4. [Mechanical joint couplings shall be installed by alternately tightening the 
nuts to a minimum of 9 ft-lbs and a maximum of 11 ft-lbs torque. For systems 
being installed underground, a trench shall be excavated providing adequate 
room to make joints, align, and grade the pipe. The trench bottom shall be 
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properly compacted and rock-free and shall support the pipe throughout its 
entire length. Fill material shall be applied in layers not exceeding 6 inches 
loose depth and each layer shall be thoroughly compacted. The first 6 inches 
of fill material shall be rock-free. The system shall be installed and tested in 
accordance with the manufacturer's instructions and all governing plumbing 
codes.]

5. [Sink Connections: Sink outlets, tailpieces, traps, and trap adapters shall be 
high silicon iron or PTFE as manufactured under the trade name Duriron by 
the Corporation.]

2.4 LABORATORY AIR AND LAB VACUUM PIPING SYSTEMS 
A. Piping 2" and smaller: Hard drawn seamless tubing, conforming to ASTM B819. Type 

“L”. Fittings ANSI B16.22 wrought copper sweat type. Provide long radius elbows 
for vacuum piping system. Brazing for Piping: Copper-Phosphorous brazing filler 
alloy (BCuP Series) without flux. Field joining of piping shall utilize approved 
methods of brazing with alloys melting above 1100°F; lead type solder is not 
acceptable. 

B. Piping larger than 2": ASTM A53 schedule 40 black steel pipe with ANSI 150 lb. ANSI 
B16.3 malleable iron fittings or ANSI B16.9 standard weight, butt type welded 
fittings. All exposed threads shall be primed with one coat of rust inhibiting paint. 
For pipes exposed to atmosphere, use galvanized steel pipe and fittings. 

2.5 DEIONIZED WATER PIPING SYSTEMS
A. High Purity Polyvinylidene Fluoride (PVDF) pipe, fittings and valves, Super Proline, 

or equal. Pipe shall be SDR 11 rated to 230 psi. PVDF shall conform to ASTM D3222 
and shall meet requirements for flame spread rating less than 25 and smoke 
development less than50. Joints and fittings shall be butt or socket fusion. 

2.6 STORM, SOIL, WASTE & VENT PIPING SYSTEMS 

A. Above and Below Ground: No-hub cast iron soil pipe and fittings manufactured from gray 
cast iron with a tensile strength of not less than 21,000 psi, bituminous coated interior and 
exterior, conforming to the requirements of ASTM A888 and CISPI Standard 301. Each 
length of pipe shall be hydrostatically (water) tested by the manufacturer to verify 
compliance. All pipe and fittings shall be marked with the collective trademark of the Cast 
Iron Soil Pipe Institute and listed by NSF international. All pipe and fittings shall be of the 
same manufacturer. 

B. Above and Below Ground:  Schedule 40 ABS plastic DWV (or Schedule 40 solid wall PVC 
only is requested in writing from the Owner) with solvent cement fittings.

1. Underground plastic DWV piping systems shall be installed per ASTM D2321.

C. No Hub Couplings:

1. [Above Ground: Pipe couplings for above ground no-hub pipe and fittings 
shall conform to the manufacturer's installation instructions, code 
requirements, and be certified by NSF international. No-hub couplings shall 
be constructed of a stainless-steel shield and assembly conforming to CISPI 
301 with a neoprene (elastomeric) sealing sleeve conforming to the 
requirements of ASTM C564. No coupling reducing fittings allowed.] 
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2. (Medium Duty) Above Ground:  No-hub couplings shall comply with CISPI 
310 and bear the NSF trademark. No-Hub couplings shall be constructed of 
Type 304 stainless steel with 305 stainless steel worm drive screws. The 
worm drive clamps shall have a hexagon head to accept a 3/8-inch socketed 
torque wrench. The clamps shall be tightened to a minimum of 80-inch 
pounds. (Single corrugated shield, 4 band 80-inch pound torque or 2 band 
80-inch pound torque minimum). The gasket material shall be neoprene 
rubber meeting the requirements of ASTM C-564. Submittal to include copy 
of compliance to the requirements of FM 1680 Class I by certified 
independent third-party testing laboratory. No-Hub couplings shall be Husky 
SD2000 or Clamp-All High Torq 80. No coupling reducing fittings allowed.

3. (Standard) Above Ground:  Standard no-hub couplings shall comply with 
CISPI 310 and bear the NSF trademark. No-Hub couplings shall be 
constructed of Type 304 stainless steel with 305 stainless steel worm drive 
screws. The worm drive clamps shall have a hexagon head to accept a 3/8-
inch socketed torque wrench. The clamps shall be tightened to a minimum 
of 80-inch pounds. (Single corrugated shield, 4 band 80-inch pound torque 
or 2 band 80-inch pound torque minimum). The gasket material shall be 
neoprene rubber meeting the requirements of ASTM C-564. Submittal to 
include copy of compliance to the requirements of FM 1680 Class I by 
certified independent third-party testing laboratory. No-Hub couplings shall 
be by Anaco, Tyler, Mission, or Ideal. No coupling reducing fittings allowed.

4. Below Ground: No-hub couplings shall comply with CISPI 310 and all requirements 
of Factory Mutual 1680 Class I, 15 PSI rated pressure. No-Hub couplings shall be 
constructed of Type 304 stainless steel with 305 stainless steel worm drive screws. 
The worm drive clamps shall have a hexagon head to accept a 3/8-inch socketed 
torque wrench. The clamps shall be tightened to a minimum of 80-inch pounds. 
(Single corrugated shield, 4 band 80-inch pound torque or 2 band 125-inch pound 
torque minimum). The gasket material shall be neoprene rubber meeting the 
requirements of ASTM C-564. Submittal to include copy of compliance to the 
requirements of FM 1680 Class I by certified independent third-party testing 
laboratory. No-Hub couplings shall be Husky SD4000 or Clamp-All High Torq 125. 
No coupling reducing fittings allowed. 

D. [Pump Discharge Piping: Schedule 40 galvanized steel pipe with screwed cast iron fittings.]

2.7 DOMESTIC HOT AND COLD-WATER PIPING SYSTEMS 

A. Above Ground: 

1. Copper Tube: Type ‘L’, hard-drawn temper, ASTM copper tubing with ANSI B16.22 
wrought copper sweat type fittings. Pipe shall be NSF 61 Certified and bear the 
NSF Certification mark.  Submittal to include that pipe is NSF 61 certified. 

2. Solder for Copper Piping: Lead-free, antimony-free, cadmium-free, non-toxic 
solder, 95.5% tin, 4% copper and 0.5% silver. Engelhard 100, or equal. 

3. Mechanically formed tee fittings are not acceptable. 

4. Fittings:  Wrought copper or cast brass solder sweat type.

B. Below Ground: 

1. Tube Size 3" and Smaller: Copper tube; Type "K", hard-drawn temper; wrought-
copper fittings, brazed-joints, long radius elbows. Pipe shall be NSF 61 Certified 
and bear the NSF Certification mark. Submittal to include documentation that pipe 
is NSF 61 certified. 
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2. Piping below building floor shall be Type “K” soft annealed copper tubing with no 
fittings below the slab. 

3. Solder for Copper Piping: Lead-free, antimony-free, cadmium-free, non-toxic 
solder, 95.5% tin, 4% copper and 0.5% silver.  Engelhard 100, or equal. 

4. Trap primer: use plastic-coated tube, Streamline ‘PlumbShield’ or equal plastic-
coated Type K tubing. Comply with manufacturer's installation instructions.

5. Provide concrete thrust blocks at all changes in direction, changes in size, stops 
and dead ends, and at valves where thrusts may be expected. 

2.8 CONDENSATE PIPING SYSTEMS

A. Copper Tube: Type ‘M’, hard-drawn temper, ASTM copper tubing with ANSI B16.22 
wrought copper sweat type fittings. Pipe shall be NSF 61 Certified and bear the NSF 
Certification mark.  Submittal to include that pipe is NSF 61 certified. 

B. Solder for Copper Piping: Lead-free, antimony-free, cadmium-free, non-toxic solder, 95.5% 
tin, 4% copper and 0.5% silver. Engelhard 100, or equal.

C. Schedule 80 CPVC DWV piping, and fittings installed per ASTM F439.
D. For all high efficiency condensing equipment:  Schedule 40 PVC upstream of Heat Transfer 

Products model N110 inline condensate neutralizer and type “M” copper downstream.  
Neutralizer to be located at equipment condensate drain outlet.

E. For connections to equipment on vibration isolators provide flexible connector after trap.

2.9 INDIRECT WASTE PIPING SYSTEMS 

A. Pipe size 1” and smaller:  ASTM B88 DWV copper pipe and fittings.

B. Pipe size 1-1/4” and larger:  ASTM B306 DWV copper pipe and fittings. 

C. Solder for Copper Piping: Lead-free, antimony-free, cadmium-free, non-toxic solder, 95.5% 
tin, 4% copper and 0.5% silver Engelhard Silvabrite 100, or equal.  

2.10 NATURAL GAS PIPING 

A. Natural Gas Piping Above Ground: 

1. Piping 2” and smaller:  ASTM A53 schedule 40 black steel with ANSI 150 lb. ANSI 
B16.3 malleable iron screwed fittings. 

2. Piping 2-1/2” and larger:  ASTM A53 schedule 40 black steel with ANSI B16.9 
standard weight, butt type welded fittings.

3. Exposed to weather:  Galvanized steel pipe and fittings. 

4. All exposed threads shall be primed with one coat of rust inhibiting paint.

B. Natural Gas Piping Below Ground:  Underground gas piping shall be 40 SDR-Polyethylene 
(Yellow) as manufactured by Plexco, or equal. Fittings shall be socket or heat fusion weld 
Polyethylene as manufactured by Plexco, Central, or equal. 

1. Pipe shall be manufactured, tested, and marked in strict conformance with the 
requirements of the following: 
a. Plastic pipe: ASTM D 25 13, 
b. Plastic pipe, fittings: ASTM D 1248 and D 3350 for a PE 2406 material. 
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2. Transition fittings: I.P.S. schedule 40 steel x I.P.S., SDR-11 P.E.2406, 
polyethylene, with epoxy coating on the steel section and steel' end beveled for 
welding. Approximately 24 inches long with tamperproof, gas tight, mechanical 
seal, internally reinforced, at the midpoint. 

C. Secondary Containment Pipe: The secondary containment piping system shall be +GF+ 
Contain-It, as manufactured by Georg Fischer Sloane Inc.  NO SUBSTITUTION WILL BE 
ACCEPTED. The piping system shall consist of clear unpigmented Polyvinyl Chloride pipe 
and fittings.  The pipe shall be either solid or longitudinally split.  The fittings shall be 
manufactured in two equal halves.  The pipe shall align via tongue and groove construction.  
The pipe and fitting joints shall be welded together via the George Fischer Injection 
Bonding Process.  Prior to injection bonding, the fittings shall be held together by the clips 
provided.  The clips shall be affixed over the integral fitting clip locators.  Final containment 
inspection shall be accomplished via low pressure air per manufacturer’s recommendation.  
After test, remove any plugs installed on the vent side so the system can be vented to the 
roof. This is a non-pressure system and shall be vented through the roof.  CONTRACTOR 
TO CALL W & R INDUSTRIAL PRODUCTS, INC. (925) 602-9700 FOR INSTRUCTIONS 
FOR THE INSTALLATION OF CONTAIN-IT.

2.11 DRAINS 

A. Conforming to ANSI A1.

B. Coated cast iron body, except as noted, with integral double drainage flange, weep holes 
and inside caulked bottom or no-hub outlet. 

C. Provide cast iron P-trap at all floor drains, floor sinks and trench drains. All floor drains to 
have trap primers. 

D. Coordinate drain, area drain, trench drains, and floor sink rim elevations to be flush with 
finish floor and at low point of floor. 

2.12 TRAP PRIMER VALVES 

A. Corrosion resistant brass containing no springs or diaphragms, activated by a 5 to 10 psi 
pressure drop, provide with distribution unit when serving 2 to 4 drains, ASSE 1018 certified 
and Listed with Precision Plumbing Products Model P-1 & P-2 with DU Series distribution 
unit, or equal. 

B. Provide trap primers for all floor drains including piping floor drain to trap primer valve. 
Provide shut-off valve upstream of trap primer valve. 

C. When concealed, provide access panel for maintenance or replacement. Use size 
appropriate for access. 

2.13 CLEANOUTS 

A. Conforming to ANSI A112.36.2. Cleanouts shall be manufactured by J.R. Smith or Zurn. 

B. Cast bronze, full size up to four inch. 

C. Floor Cleanouts: J.R. Smith Fig. 4026-U-F-C, coated cast iron adjustable floor cleanout 
with inside caulk connection, flange with flashing clamp, internal bronze plug, scoriated 
round nickel bronze cover secure to rim with vandal-resistant screws. 

D. Wall Cleanouts: J.R. Smith fig. 4422C-U and fig. 4532S-U, cast bronze taper thread plugs 
with stainless steel cover and vandal-resistant screws.  Screw length as required meeting 
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installation requirements.  Wall cleanouts shall be located a minimum of 18” above finished 
floor.

2.14 VALVES 

A. General: 

1. All valves used for domestic water shall meet the criteria of California AB1953 low 
lead provisions.

2. Provide all valves of first quality of approved manufacturer, have proper 
clearances, and be tight at the specified test pressure. Mark on each valve the 
maker's name or brand, the figure or list number, and the guaranteed working 
pressure cast on the body and cast or stamped on the bonnet or provided with 
other means of easy identification. 

3. All valves must be of the product of one manufacturer, except for special 
application. Figure numbers of manufacturers are listed to indicate the types 
selected for design, performance and standard of quality and appearance. 

4. Valve Design: Rising stem or outside screw and yoke stems. Non-rising stem 
valves may be used where space conditions prevent full extension of rising stems. 
Provide Class 150 valves meeting the valve specifications where Class 125 valves 
are specified but are specified but are not available. 

5. Sizes: Same size as upstream pipe, unless otherwise indicated. 

6. Operators: 
a. Hand wheels fastened to valve stem for all valves other than quarter turn. 
b. Lever handles on quarter-turn valves, 6 inch and 8 inch and larger gear 

operated, except for plug valves. Provide plug valves with square heads 
and operating wrench. Provide gear operator for valves 8 inch or larger. 

7. Extended stems: Where insulation is indicated, or specified, provide extended 
stems arranged to receive insulation. 

8. End Connection: Valves 2" and under shall be sweat or threaded 2-1/2” and larger 
shall be flanged or full lug style. 

9. Figure numbers of manufacturers are listed to indicate the types selected for 
design, performance and standard of quality and appearance. 

B. Ball Valves: MSS SP-110; rated for 150 psi saturated steam pressure, 600 psi WOG 
pressure; full port, two or three-piece bronze body construction, chrome plated solid bronze 
ball, blowout proof stem, reinforced "Teflon" seat and seals, separate adjustable packing 
gland and nut, and vinyl covered steel handle. Provide locking type handle where required. 

1. Valves 2" and Smaller: Nibco T/S-685-80-LF, Watts Series LFB6080/LFB6081 or 
equal.

2. Valves 2-1/2”and Larger: Use butterfly valve. 

C. Butterfly Valves:  MSS SP-67; rated at 200 psi, body conforming to ASTM A 126, Class B. 
Provide full lug style valves with field replaceable EPDM phenolic backed sleeve, aluminum 
bronze disc, stainless steel stem, and EPDM O-ring stem seals. Provide lever operators 
with locks. 

1. Nibco LD-2000, Watts Model BF03-121-45/BF03-121-4G or equal. 

D. Check Valves: 

1. Swing Check Valves: 2” and Smaller: MSS SP-80; Class 125, 200 psi WOG, cast-
bronze body and cap conforming to ASTM B 62; with horizontal swing, Y-pattern, 
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and bronze disc. Provide valves capable of being refitted while the valve remains 
in the line. 
a. Nibco T/S-413-Y-LF or equal. 

2. Swing Check Valves: 2-1/2” and Larger: MSS SP-71; Class 125, 200 psi WOG, 
cast iron body and bolted cap conforming to ASTM A 126, Class B; horizontal wing, 
and bronze disc or cast-iron disc with bronze disc ring, flanged ends. Provide 
valves capable of being refitted while the valve remains in the line. 
a. Nibco F-918-N or equal. 

3. Lift Check Valves: 2-Inch and Smaller: Class 125; cast-bronze body and cap 
conforming to ASTM B 62; horizontal or angle pattern, lift-type valve, with stainless 
steel spring, bronze disc holder with renewable "Teflon" disc. Provide valves 
capable of being refitted and ground while the valve remains in the line. 
a. Nibco or equal. 

4. Non-Slam Check Valves: Provide non-slam check valves on the discharge of 
pumps. Check valves to be silent closing, class 125, iron body, bronze mounted 
spring leaded center guide. 
a. Valves 2" and Smaller: Nibco T/S-480-Y-LF or equal.
b. Valves 2-1/2" and Larger: Nibco F-910-B or equal. 

E. Water Pressure Relief Valves:  Provide ASME labeled, bronze body, Teflon seat, stainless 
steel stem and springs, automatic, direct pressure actuated, Wilkins No. P174A, Watts, or 
equal. 

F. Combination Pressure and Temperature Relief Valves: Provide ASME labeled, adjustable 
bronze spring and diaphragm combination pressure and temperature type with test lever 
and automatically reseating type thermostatic element, Relief valve shall be type as 
recommended by the water heater equipment manufacturer. 

G. Natural Gas Provide AGA/CGA listed gas valves for natural gas piping system. 

1. Valves 2" and smaller: MSS SP-110; full port, two-piece body, blowout proof stem, 
lever handle, screwed ends, 600 psi WOG rated, AGA/CGA/UL listed, and FM 
approved, Red & White #5044 or equal. 

2. Valves 2-1/2” to 6": Provide lubricated plug type, bronze body, standard port, 
spring balanced plug & stem, ¼ turn operation, flanged ends, and include 
operating wrench and locking device, UL/CGA Listed, Homestead #612, or equal. 

H. Balancing Valves: Fully assembled, forged brass body, 304 stainless steel parts, EPDM 
O-rings, 20 mesh stainless steel strainer, nickel-plated brass ball valve, 400 psi/250°F 
rated, accessible flow control cartridge, ports for testing, Griswold Isolator “R” Series, or 
equal. 

I. Gas Regulators: American Meter Company Series 1200, 1800, 1803, and 3000, or equal. 
Contractor shall size and provide gas regulators based on gas demand, available inlet 
pressure and required outlet pressure for each application. Provide gas regulator vent 
line(s) piped to outside, or as indicated on the drawings. 

J. Seismic Gas Shut-Off Valve: 60 psi pressure, manual reset, high flow efficiency with 
minimal pressure drop, positive closure, soft seat seating, visual open-close indicator, 
meets 25-97, U.L. and CGA listed, threaded connections for sizes 2" less, flanged 
connections for sizes greater than 2". Pressure drop not to exceed 13' equivalent piping 
length. Size shall match that of gas piping line size Valve shall meet California Standards 
for Earthquake Actuated Automatic Gas Shut Off Systems, Standard No. 12-23-1 ANSI 
221.70 1981. Valve shall be approved by the State of California State Architect. Valve 
Pacific Seismic Products earthquake activated automatic shut-off valve, or equal. 
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K. Valve Box:  Christy B03 reinforced concrete utility box with reinforced concrete lid.  Provide 
steel, checker plate, traffic lids on all paved areas and walkways 5'-0" wide or greater.

2.15 WATER HAMMER ARRESTORS (SHOCK ABSORBERS) 

A. Every effort shall be made by the contractor to alleviate hydraulic shock (water hammer).  
Should water hammer be present in the final installation and water hammer arrestors have 
not been installed as noted by this specification and all the authorities named within, it shall 
be the responsibility of the contractor to provide water hammer arrestors per this 
specification at no additional cost to the Owner.

B. Locate and size per Plumbing and Drainage Institute Manual WH-201.

C. Provide water hammer arrestors in water lines to equipment or fixtures having quick closing 
valves, flush valves, sensor operated metering faucets, mechanical metering faucets, foot 
pedal valves, knee operated valves, and any equipment that might produce water hammer. 

D. Water hammer arrestors shall be certified by the Plumbing and Drainage Institute (PDI). 
Water arrestors shall have threaded stainless steel casing, partially filled with liquid, and 
charged with gas as required for line pressure, stainless steel or neoprene bellows, J.R. 
Smith “Hydrotrol" or Zurn “Shocktrol”.

E. When concealed, provide access panel for maintenance or replacement. Use size 
appropriate for access. 

F. Provide 6" brass nipple at connections to copper lines.

2.16 CORROSION PROTECTION

A. All buried copper and steel piping and fittings shall be cleaned, primed then protected by 
wrapping. 

1. Piping 3” and smaller:  Prime pipe and machine wrap pipe using 50% overlap wrap, 
with polyvinyl chloride tape. Hand wrap fittings using 100% overlap wrap extending 
6” beyond fitting onto wrapped pipe. Comply with tape manufacturer's installation 
instructions. Wrap pipe with 3M "Scotchrap 51" corrosion protection tape (20 mil 
thick) and pipe primer, or equal. 

2. Piping 4" and larger: Encase in 8 mil polyethylene tube encasements in 
accordance with ANSI/AWWA A21.5/C105 and manufacturer's instructions. 

3. All below ground metallic fittings, valves, flanges, bolts, shall be protected against 
corrosion as follows: 
a.  All metallic components as described above shall receive a heavy coating 

of "Henry's" oil base roof mastic, or equal. 
b. After mastic coating is completed and inspected, wrap entire metallic 

component with a minimum of 10 mils. polyethylene wrap as manufactured 
by Visqueen or equal, overlapped 50% of the circumference and extended 
beyond ends of component as required for polyethylene to be secured to 
piping. The overlap seam shall be located to avoid material from entering 
the encapsulate area. The ends and seam of the of the polyethylene 
material shall be secured to the piping and sealed with 3M "Scotchrap 51" 
corrosion protection tape (20 mils thick) and pipe primer, and 2" wide pipe 
wrap sealing tape. 

c. The mastic coating shall be inspected and approved prior to the finish 
application of the polyethylene material, which shall also be inspected. 
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2.17 PIPE SUPPORTS, ANCHORS, AND HANGERS

A. Unless detailed on the drawings, all piping shall be supported with, B-Line, Grinnell, Super 
Strut, Tolco, or equal, pipe hangers and supports. All hangers and supports furnished for 
this installation shall be of one manufacturer. Piping support system will comply with MSS-
SP88, ASME B31 or NFPA 13/CFC. Select size of hangers and supports to exactly fit pipe 
size for bare piping, and to exactly fit around piping insulation with saddle or shield for 
insulated piping. Provide felt lined hangers for copper piping systems.

B. Special pipe supports for piping in equipment and other locations when shown on drawings 
shall be constructed as detailed on drawings. Unless otherwise shown on drawings, 
support channels, frames, brackets, and legs of special supports shall be made of B-Line, 
Grinnell, Super Strut, Tolco, Unistrut, or equal channels, attaching clips, pipe clamps, and 
other required accessories. Piping installed within partitions and connected to plumbing 
fixture trim shall be securely attached to adjustable stud brackets, not more than 2-feet 
away from and on the inside of wall penetration. 

C. Hanger Rods: Hanger rod size shall be no less than the standard rod sizes listed on the 
MSSSP-69. Rods shall be steel rods, threaded at ends only with a minimum safety factor 
of 5 over the imposed load, Tolco Fig. 103, or equal.  All thread rods are not acceptable. 
Provide rod stiffeners as required. 

D. Where beam clamps are used, provide beam clamp retaining strap. 

E. Powder-driven and explosive type fasteners are not allowed. 

F. Equipment Support Members: Install AISC steel beams to accommodate support for pipe 
and equipment from above when it is not practical to install concrete anchors. 

G. No metallic pipes shall have metal-to-metal contact with hangers, clamps, brackets, or any 
other pipe support, or be otherwise in direct contact with any part of the building structure. 

H. Finish of all pipe support attachments, rods, hangers, etc. shall be galvanized or cadmium 
plated. 

I. Steel for Equipment Support: Support steel shall be of new material conforming to ASTM 
A36, latest edition. Brackets, supports, etc., fabricated from ferrous metal shall be hot 
dipped galvanized after fabrication. Steel hangers shall have a safety factor of 4.0 or 
greater. 

J. Miscellaneous Steel, Bolts, Nuts, Washers, etc.: Miscellaneous steel angles, channels, 
brackets, rods, clamps, etc., shall be of new materials conforming to ASTM A36. All steel 
parts exposed to weather or where noted shall be hot dipped galvanized after fabrication. 

K. All bolts and nuts, except as otherwise specified, shall to ASTM "Standard Specifications 
for Low Carbon Steel Externally and Internally Threaded Standard Fasteners", Designation 
A307.  Bolts shall have heavy hexagon heads, and nuts shall be of the hexagon heavy 
series. All bolts, washers, nuts, anchor bolts, screws, and other hardware, unless otherwise 
specified, shall be galvanized, and all galvanized nuts shall have a free running fit. Bolts 
shall be of ample size and strength for the purpose intended. 

L. Concrete Anchors: 

1. For New Concrete Slabs with Metal Decking: B-Line, Hilti, Red Head, or equal, 
steel deck inserts or wedge type expansion anchors. 

2. For New Concrete Floor or Base: B-Line, Hilti, Red Head, or equal, hook bolts, 
wedge type expansion anchors, or Deco adjustable concrete anchors. 

3. For Existing Concrete Slabs: B-Line, Hilti, Red Head, or equal, self-drilling concrete 
anchors. Locate anchors to clear rebar.

4. Maximum loading on inserts and rods shall not exceed 75 percent of ratings. 
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5. Powder actuated fastening systems will not be allowed. 

M. Insulated pipes shall be supported with Pipe-Shield, Inc., Model “CS-CW” unless otherwise 
noted, or equal, pipe hanger shield with waterproofed calcium silicate insulation encased 
in a galvanized-sheet metal shield completely around the pipe. Shield shall be 26 gauge 
for pipes up to 1”, 22 gauge for 1-1/4” and 1-1/2”, 20 gauge for 2" to 8" in size, and 16 
gauge for 10" and larger. Insulation shall be same thickness as pipe insulation. 

2.18 SEISMIC RESTRAINTS

A. General Requirements:  Seismic restraints shall be provided for all vibration isolated 
equipment, both supported and suspended, and all vibration isolated piping.

B. Where anchorage details are not shown on the drawings, the field installation shall be 
subject to the approval of the mechanical engineer and the project inspector.

C. All mechanical equipment shall be braced or anchorage to resist horizontal force acting in 
any direction using the following criteria:

1. The total design lateral seismic force shall be determined from ASCE 7 Section 
13.3.1, California Building Code (CBC) 2022.  Forces shall be applied in their 
horizontal directions, which result in the most critical loadings for design.  The 
value of ap (component amplification factor) and Rp (component of modification 
factor) of Section 13.3.1 shall be selected from Table 13.6-1, ASCE 7.  The value 
of Ip (seismic importance factor) and SDS (special acceleration) shall be selected 
from Section 13.1.3 and Section 11.4.4, ASCE 7, respectively.

D. For Supported Equipment:

1. Pre-approved isolator restraint system by the State of California HCAI and bear 
approval number.

2. Submittal shall include load versus deflection curves up to 1/2” in the x, y, and z 
planes.  Tests shall be conducted in an independent laboratory or under the signed 
supervision of an independent registered engineer.  The snubber assemblies shall 
be bolted to the test machine as the snubber is normally installed.  Test reports 
shall certify that neither the bridge bearing neoprene elements, nor the snubber 
body has sustained any obvious deformation after release from the load.

3. Submit calculations for each seismic restraint and vibration isolation signed by 
structural Registered Engineer.

E. Seismic Restraint Systems for Piping:

1. Piping, ductwork, and electrical distribution systems shall be braced to comply with 
the forces and displacements prescribed in ASCE 7-16 Section 13.3 as defined in 
ASCE 7-16 Section 13.6.8, 13.6.7, 13.6.5.6, and 2022 CBC Section 1616A.1.23, 
16A.1.24, 1616A.1.25 and 1616A.1.26.

2. The bracing and attachments to the structure shall be detailed on the approved 
drawings or they shall comply with one of the HCAI pre-approval of manufacturer’s 
certifications (OPM) as modified to satisfy anchorage requirements of HACI 318-
14 Chapter 17.

3. Copies of the OPM manual(s) shall be on the jobsite prior to the start of hanging 
and bracing of the ductwork and pipe distribution systems.

2.19 PIPE ISOLATION 
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A. All piping which is not isolated from contact with the building by its insulation shall be 
installed with a manufactured type isolator. Isolators shall be B-Line "Vibra Clamp" and 
"Vibra Cushion", Super Strut, "Trisolator", or equal. Piping shall be installed and supported 
in a manner to provide for expansion without strains. Guides shall be properly installed to 
ensure this requirement.

B. Provide pipe and sound isolation for all piping through walls, Acoustoplumb by LSP 
Products, Holdrite Silencer by Hubbard Enterprises, or equal.

2.20 PIPE INSULATION 

A. General: Conform to NFPA Section 90A, with special regard to the fire hazard requirements 
of ASTM E84 and NFPA No. 255, latest revision, including vapor barriers and adhesive. 
All insulation shall be UL listed and shall meet all code requirements, minimum California 
State Energy Code Title 24. Insulation shall be Owens Corning, Johns-Manville, or equal.

B. Fire Hazard Rating: Insulation, jackets, facings, adhesives, coatings, and accessories shall 
be acceptable to the Fire Marshal, and shall not exceed the following fire hazard 
classifications: Flame-spread: Maximum 25, Fuel Contributed: Maximum 50, Smoke 
Developed: Maximum 50. Rating to be in accordance with UL Test Method for Fire Hazard 
Classification of Building Materials, No. 763.

C. Domestic Cold, Hot Water, Hot Water Return: Fiberglass, Heavy Duty 25ASJ/SSL, heavy 
density, UL listed non-combustible fiberglass segmented pipe insulation with an integral 
vapor barrier jacket. The jacket shall have a pressure sealing lap adhesive. Insulation 
density shall be between 4 and 7 PCF. Insulate cold water piping in concealed areas and 
warm (heated) areas with minimum insulation. Insulate exterior cold-water piping with 1" 
insulation. Insulation for hot water shall comply with California Title 24 requirements. 
Required thickness shall be a function of the pipe size as indicated below.

D. Indoor Piping -Fluid Temperature Range (105°F and Above):

Pipe Diameter Insulation Thickness

1” and smaller 1”

Up to and including 2” 1.5”

2-1/2” and larger 1.5”

E. Outdoor Piping -Fluid Temperature Range (105°F and Above): 

Pipe Diameter Insulation Thickness

1” and smaller 1”

Up to and including 1” 1.5”

1-1/4” and larger 2”

F. Condensate Drain, Storm Drain and Overflow Drain: Fiberglass, Heavy Duty 25ASJ/SSL, 
heavy density, UL listed non-combustible fiberglass segmented pipe insulation with an 
integral vapor barrier jacket. The jacket shall have a pressure sealing lap adhesive. 
Insulation density shall be between 4 and 7 PCF. Insulate horizontal storm drain and 
overflow drain lines, elbows up to roof drain body, and roof drain bowls with a 1” thick 
insulation. Insulate all condensate drains with a minimum of ½” thick insulation. 
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G. Insulate fittings, valves, joints, expansion joints, and couplings with insulation of same 
material and thickness as adjoining pipe. Use pre-molded fiberglass covers or radical 
mitered segments of pipe insulation. For valves, expansion joints, fittings and accessories 
requiring servicing or inspection, insulation shall be removable and replaceable without 
damage. Enclose within two-piece no. 15 gauge aluminum covers fastened with cadmium-
plated bolts and nuts. Concealed items shall be labeled. Unions and flanges, strainers, air 
chambers and water arrestors, need not be insulated. 

H. All insulation shall be continuous through walls, sleeves, pipe supports and hangers, and 
other pipe penetrations. 

I. Finish insulation at supports, protrusions, and interruptions. No hangers or supports shall 
be embedded in insulation. 

J. For exterior applications and piping exposed to weather, provide vapor barrier jacket. 
Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining 
pipe, and finish with glass mesh reinforced vapor barrier cement. Cover piping and all 
fittings with 0.016" aluminum or stainless-steel jacket (meeting ASTM B209) with moisture 
barrier, and with two 318" wide 0.015" thick aluminum or 0.010" thick stainless-steel bands 
per 3 feet section (18" on center), completely watertight. Lap all joints 2" minimum and seal 
per manufacturer's recommendations. Locate seams on the bottom side of horizontal 
piping. 

K. All insulated piping drops exposed in finished areas shall be jacketed in stainless steel 
jacket, secured, and sealed around pipe to prevent entrance of water during cleaning 
process. 

L. Insulated pipes shall be supported with Pipe-Shield, Inc., Series A-9000, or equal, pipe 
hanger shield with waterproofed calcium silicate insulation encased in a galvanized sheet 
metal shield completely around the pipe. Shield shall be 26 gauge for pipes up to 1-1/2”, 
22 gauge for 2”, 20 gauge for 2-1/2” to 8” in size, and 16 gauge for 10” and larger.  Insulation 
shall be same thickness as pipe insulation. Provide calcium silicate insulation with 
insulation protection saddles and shields at pipe hangers. Insert sections shall be installed 
on all insulated piping located centrally under each hanger where the insulation rests on 
hanger. Vapor barriers and jacketing continuous over insert. 

2.21 ESCUTCHEONS, FLASHINGS AND SLEEVES 

A. Provide sleeves for each pipe passing through footings, foundations, walls, partitions, 
floors, roofs, and other locations where needed, whether shown or not. 

B. Piping penetrating below grade exterior walls and floors, and floors in all food service areas 
including pantries, shall be sleeved, and made watertight using Thunderline "Link Seal" 
sealer, or equal. 

C. Sheet metal pipe sleeves: Fabricate from galvanized sheet metal; round tube closed with 
snap lock joint, welded spiral seams, or welded longitudinal joint. Fabricate from the 
following gauges:  3” and smaller, 20 gauge; 4" to 6”, 16 gauge; over 6”, 14 gauge. 
Adjustocrete, Sleevecrete, or equal. 

D. Set all pipe sleeves and inserts in place before concrete is poured. Coordinate the placing 
of these items to avoid delaying concrete placing operations. 

E. Sleeves for insulated piping shall be of adequate size to accommodate the full thickness 
of pipe covering with clearance for packing and caulking. Provide galvanized steel pipe 
sleeve, minimum 18 gauge, sized for maximum 1-inch space between insulation and 
sleeve. Omit specified insulation and apply same thickness of UL approved insulation 
through thickness of wall and extending 1" either side. Provide UL rated ceramic fiber 
packing. Pack space between sleeve and insulation with packing and seal ends with 
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approved seal. Seal shall be positively fastened using metal plates, or escutcheons. 
Commercial pipe sleeve assemblies which are UL rated and which have been approved 
by the fire marshal for this purpose shall be used.  Pipe Shields Inc. F1000 series or equal. 
Use only assemblies which have been designed for the service on which they are to be 
used. 

F. Caulk space between sleeve and pipe or pipe covering through rated walls, partitions, and 
floors with fire rated, incombustible, UL listed, permanently plastic, waterproof non-staining 
compound leaving a finished, smooth appearance. Fire stopping shall be in accordance 
with specification Division 07. Provide supporting backing to secure material in place. 

G. Provide sleeves as follows:

SLEEVE LOCATION SLEEVE MATERIAL

Interior Wall, Partitions Galvanized sheet metal

Membrane Waterproof 
Floor and Roof 
Construction

Standard weight black steel pipe with flashing clamp 
device welded or threaded to pipe sleeve.  Flashing 
clamp device J.R. Smith 1720 or equal by Zurn

Non-membrane Floor 
Construction

Standard weight black steel pipe

Footings and 
Foundations

Schedule 40 galvanized steel pipe

Exterior Walls Standard weight galvanized steel pipe with a 
continuously welded water stop of ¼” steel plate 
extending from outside of sleeve a minimum of 2” all 
around

H. Escutcheons, Finish and Plates: 

1. Smooth up rough edges around sleeve with plaster.

2. Provide escutcheon plates where exposed pipes pass through walls, ceilings, or 
floors, in all finished rooms and conspicuous locations. Provide chrome or nickel-
plated plates sized to fit pipe and pipe covering and give a finished appearance. 
Escutcheons held in place by set screws allowing enough clearance to care for 
expansion and shall be sufficient size to cover the opening around the pipe. 
Provide plates on pipes extending through sleeves.

2.22 THERMOMETERS

A. Type: Weksler Fill", or equal, industrial, green reading mercury glass tube, 9" cast of 
extruded case, double strength glass window, adjustable angle, stainless steel bulb 
chamber, brass extended separable socket. Provide stainless steel protected shield for 
outside application. Install for easy reading from floor with clear sight line.

1. Domestic Cold Water: Range of 0-120°F.

2. Domestic Hot Water: Range of 30 -240°F.

B. Separable Sockets: Brass 150 psi at with 2%" extension necks. Install vertically in runs of 
pipe.

C. Thermometer Wells: Install in piping for all thermometers. Construct to withstand pressure, 
temperature, and fluid in which installed with extension necks. Install vertically in horizontal 
runs of pipe.
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D. For thermometers and wells through insulation, provide extensions to compensate for 
insulation thickness.

2.23 PRESSURE GAUGES 

A. Weksler, or equal, drawn steel or brass case, glass lens, 4½” dial, 1% accuracy, ANSI 
B40.1 Grade 2A, phosphor bronze, bourdon tube, brass bottom connection.

1. Scale: White coated aluminum with permanently etched markings, black 
graduations and numerals, 270° arc scale.

2. Range: Dial range approximately twice the working pressure.

B. Provide pressure gauge cocks between pressure gauges and gauge tees on piping 
system.

2.24 VENT THROUGH ROOF

A. Provide Stoneman No. 1100-5, one (1) piece, four (4) pound, series with reinforcing steel 
boot counter-flashed with cast iron flashing sleeve and equipped with vandal-proof hood 
for all vent piping.  Seal joint between flashing and pipe with waterproofing compound.

B. All vents through roof shall be provided with vent caps that have cast iron sleeve and dome 
secured with recessed Allen key set screws.  Vent caps shall be manufactured by J.R. 
Smith or Zurn.

2.25 ACCESS DOORS AND PANELS 

A. Furnish under this Division as shown and required by Regulatory Agencies for access to 
all concealed valves, water arrestors, unions, etc.  Doors shall be in accordance with 
requirements of Division 08. Doors in this Division 08, and Division 26 shall be from same 
manufacturer for identical appearance and keying. Sizes: 24" x 24" inches’ minimum for 
ceilings and 12" x 12" minimum for walls. Doors shall be furnished with cylinder locks. 
Furnish fire rated doors when located in rated construction. Deliver doors for installation 
under Division 08. Mark each door to accurately establish its location.

2.26 IDENTIFICATION OF PIPING AND EQUIPMENT

A. Above ground piping:

1. All piping is to be identified as follows: Brady Perma-Code, MSI Marking Services 
Inc., or equal, pressure sensitive pipe markers consisting of pipe content wording 
and arrow indicating directions of flow on ANSI color background. Arrow and 
wording are two separate markers which shall be placed immediately adjacent to 
each other. Provide at each end of each marker, two and one-fourth inch wide self-
sticking clear tape around periphery of pipe or insulation to further secure marker. 
All markers shall be applied to clean surfaces free of dust, grease, oil, or any other 
material which will prevent adhesion. Install after cleaning, painting and insulation 
is complete. Pipe identification shall comply with ANSI A13.1 for the “Scheme 
Identification of Piping Systems".

2. Location and visibility for pipe identification: 
a. On all horizontal runs spaced twenty feet (20') maximum but not less than 

once in each room at entrance and exit of each concealed space. 
b. At each branch and riser takeoff. 
c. Within one foot (1') of each valve and control device. 
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d. At every change in directional flow. 
e. At every pipe passage through wall, floor, and ceiling construction. 
f. Where capped piping is provided for future connections, provide legible 

and durable metal tags indicating symbol identification.
g. At all wall and ceiling access 
h. Near major equipment items and other points of origination and 

termination. 
i. Attention shall be given to visibility with reference to pipe markings where 

pipelines are located above or below the normal line of vision; the lettering 
be placed below or above the horizontal centerline of the pipe.

3. ANSI Color Coding of Piping:

SERVICE COLOR OF 
FIELD

COLOR 
OF TEXT

Acid Vent Yellow Black
Acid Waste Yellow Black
Condensate Drain Yellow Black
Deionized Water Green Black
Domestic Cold Water Green White
Domestic Hot Water Yellow Black
Domestic Hot Water 
Return Yellow Black

Industrial Cold Water Green White
Industrial Hot Water Yellow Black
Industrial Hot Water 
Return Yellow Black

Lab Air Yellow Black
Lab Vacuum Yellow Black
Natural Gas Yellow Black
Non-Potable Water Yellow Black
Sanitary Sewer Green White
Sanitary Vent Green White
Storm Drain Green White
Storm Drain Overflow Green White

4. Size of Legend Letters:

OUTSIDE DIAMETER 
OF PIPE COVERING

MINIMUM 
LENGTH OF 

COLOR FIELD

MINIMUM 
SIZE OF 

TEXT
¾” to 1-1¼” 8” ½”

1½” to 2” 8" ¾”
2½” to 6” 12" 1¼”
8” to 10” 24" 2½”
Over 10” 32" 3½”
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5. All exposed water piping and valves downstream of devices shall be properly 
identified and labeled as "Non-Potable" water. 

B. Buried Utility Warning and Identification Tape:

1. All underground piping shall be identified with underground warning pipe markers 
as follows: Brady Perma-Code, MSI Marking Services Inc., or equal, non-adhesive 
four (4) mil polyethylene plastic tape manufactured specifically for warning and 
identification of buried utility lines. Tape shall be of the type provided in rolls, six 
inches (6") minimum width, color coded for the utility involved, with warning 
identification imprinted in bold black letters continuously and repeatedly over entire 
tape length. Warning and identification for lines shall be "CAUTION (TYPE OF 
SERVICE) LINE BURIED BELOW". Code and letter coloring shall be permanent, 
unaffected by moisture and other substances contained in trench backfill material.

2. Run detector tape continuously along pipe and terminate in adjacent valve boxes 
or other suitable facilities. No splices will be allowed. Locate over buried pipe at 
twelve inches (12") below finish grade. Protect tape from damage during 
installation and Tape that is broken, cut or crumpled shall be completely replaced. 
Install twelve (12") above the top of the respective pipe and twelve (12") below the 
surface during backfill. Provide detectable type for buried non-metallic pipes. 

3. ANSI Color Code of underground tape shall be as follows:

SERVICE COLOR OF 
FILED

COLOR OF 
TEXT

Natural Gas Yellow Black
Water Blue Black

Sanitary Sewer Green Black
Storm Sewer Green Black

Electric Red Black

C. Valve Identification:

1. All valves shall have brass identification tag as follows: Brady Perma-Code, MSI 
Marking Services Inc., or equal, brass valve identification tag secured with brass 
chain and “S” hook.  Tags shall bear the service identification and numerical 
identification of the valve.

2. Engrave identification tags with "normally open" (green) or “normally closed” (red).

3. Tags:
a. Minimum two inches (2") square pattern for plumbing and two inches (2") 

triangle for fire protection.
b. No. 18 BS gauge brass with stamped numbers and letters filled in with 

black enamel paint. Engraving, ink, dye and vinyl fill are not acceptable.
c. Identifying number and system letter. Top line shall be ¼” characters and 

should abbreviate the service. Example: Hot Water – HW.  The second 
line shall be characters and should list the valve number. Example: 1st 
floor shall begin 101, second floor begin 201.

d. Attach 6”-12” of brass jack chain around bonnet or stem of the valve in a 
way that it cannot accidentally come off. Attach appropriate size brass “S” 
hook to the chain in the most conspicuous location. Hang valve tag from 
the "S" hook. Valve tag should not be attached to the wheel causing 
interference with valve operation.

e. Provide on: All valves and controls.
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4. Where shut-off valves are installed on-branch line leading to emergency safety 
equipment (emergency showers and eyewashes), the valves shall be locked in the 
open position labeled for identification.

D. Equipment Identification:

1. Provide engraved plastic nameplates on all plumbing equipment, including but not 
limited to the following: Pumps (all types), water heaters, heat exchangers, and 
tanks. Provide nameplates on each piece of equipment and at the disconnect, and 
the breaker. Nameplates shall conform to the following, provided the equipment 
accommodate the sizes outlined: 
a. Black background with white lettering. 
b. Sizes: Equipment 2” x 4”, disconnect 1” x 2½”, breaker 1” x 3”.
c. Lettering shall be ¾” (¼” minimum) or sized for the maximum per 

nameplate.
d. Nameplate shall be provided with both adhesive backing and screw holes 

to insure permanent application.
e. Material shall be 2 ply 1/16" thick with beveled edges.

2. Properly identify each piece of equipment and controls pertaining thereto by 
nameplates mounted on equipment and controls using round head brass machine 
screws, pop rivets or contact cement. Cardholders in any form not acceptable. 
Install with corrosion resistant mechanical fasteners and adhesive and seal with 
clear lacquer.

3. Place warning signs on machines driven by electric motors which are controlled by 
fully automatic starters, in accordance with Article 3281, General Industry Safety 
Orders.

4. Small devices, such as pumps, may be identified with tags.

5. Identify control panels and major control components outside panels with 
nameplates.

6. Identify equipment out of view behind access doors, in unfinished rooms on the 
face of the access door.

7. All gas pressure regulators shall be identified with proper signs. The upstream 
pressure shall be identified with a metal tag permanently attached to the regulator 
and state (with appropriate wording to state actual gas pressure conditions): 5psig 
natural gas pressure. DO NOT REMOVE, or similar.

8. Emergency Safety Equipment: Emergency units shall be with highly visible signs 
in accordance with ANSI 2358.1 and shall comply with the provisions of ANSI 
2535.1 through ANSI 2535.5. Signs shall utilize a white background with green 
lettering. Graphics and lettering shall be of the correct size and format. Signs shall 
be furnished by manufacturer of the safety equipment and shall be in accordance 
with manufacturer's instructions and ANSI standards.

9. At plumbing fixtures where water exceeding 120 degrees is accessible to users, 
warning signs with letters at least 2 inches high shall be posted above the fixture. 
Sign shall have "Danger Hot Water/Tap Symbol" in warning triangle and the words 
“Danger Hot Water, Use with Caution, Can Cause Severe Bums". Sign shall be 
approximately 12"high by 8" wide Semi-Rigid PVC and color shall be on White.

E. Valve and Equipment Identification Charts:

1. Provide five typewritten schedules giving numbers, service and locations, and 
notations of open or closed, of all tagged valves. Enclose each schedule in 
separate transparent plastic binder. List piping systems with symbol and color 
coding on pipe identification chart. List valve model numbers and symbol for 
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service corresponding to piping symbol on valve identification chart. Provide small 
"key plan' identifying valves as related to column lines. Schematic flow diagrams 
of each piping system indicating:

2. Location and function of each tagged valve.

3. Type, size and essential features of each system.

F. Submit drafts of valve schedule for review before preparing final sets.

G. Frame five copies of reviewed schedule under glass, mount where directed.

H. Provide typewritten list of equipment in triplicate, indicating location, service for each piece 
of equipment, suitably framed, with glass front.

2.27 STRAINERS 

A. Wye type, with Monel or stainless-steel strainer cylinder and gasketed machined strainer 
cap, bronze body, threaded, 250 pound, Apollo 59 Series, or equal.

2.28 FLEXIBLE CONNECTORS

A. All equipment, either rigidly mounted or mounted on vibration isolators, shall be attached 
to the piping system using flexible connectors designed for seismic movement. Flexible 
connectors shall be capable of movement in the ±X, ±Y and ±Z planes and must completely 
isolate the equipment from the piping.

B. Materials of construction and end fitting type shall be consistent with pipe material and 
equipment/ pipe connection fittings. For potable water service, connectors shall be 
classified in accordance with 61-1977 standards. 

C. Flexible connectors attached to fuel gas lines, shall be specifically manufactured for gas 
applications, and certified by the American Gas Association.

D. Flexible connectors shall be flexible corrugated hose and braid, stainless steel, rated, 
125psig minimum, 150 lb flange for pipe sizes 2-1/2” and larger and threaded ends for 2" 
and smaller, as manufactured by Dormont Manufacturing Co., or equal. Provide flexible 
metal hose assembly as shown on the drawings.

2.29 DEIONIZED WATER SYSTEM 
A. Reverse Osmosis Unit "RO-1": Culligan MP-3000, or equal, with a rated capacity of 

3,000 gallons per day.
B. Storage Tank "ST-I": 50-gallon dual laminated tank with PVDF liner and mechanically 

bonded fiberglass reinforcement, seismic rated conforming to NBS-PS-15-69.  
Norcorse, Harrington, or equal.

C. Deionized Water Circulating Pumps DP-1 & DP-2": Type 316 stainless steel wetted 
parts, closed coupled pump. TEFC motor, carbon/ceramic/viton mechanical seals, 
G&L Model SST-C, Harrington, or equal. 

D. Mixed Bed Deionizer: Culligan Model DB-16W, or equal. Provide with resistivity 
monitor. 

E. Ultra-Violet Sterilizer Stainless steel ultra-violet sterilizer, Advanced Water Systems, or 
equal. 
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PART 3 - EXECUTION 

3.1 DRAWINGS AND SITE

A. Drawings:

1. All scaled and figured dimensions are approximate and are given for estimate 
purposes only. Before proceeding with any work, carefully check and verify all 
dimensions, sizes, lengths, etc. 

2. So far as possible the work has been on the drawings in such positions as to suit 
and accommodate the work of the other trades, but the work as indicated is largely 
diagrammatic and is shown primarily for clarity. Contractor is responsible for the 
correct placing of their work and the proper location and connection of work in 
relation to the work of other trades. 

3. Where apparatus and equipment have been indicated on the drawings, 
dimensions have been taken from typical equipment of the class indicated. 
Carefully check the drawings to see that the equipment will fit into the spaces 
provided. 

4. Where equipment is furnished by others, verify dimensions and the correct 
locations of this equipment before proceeding with the roughing-in of connections. 

5. Contact Owner's Representative before any digging and investigate all existing 
conditions. Secure permit from Owner's Representative prior to initiation of 
underground excavation. 

3.2 GENERAL PIPING INSTALLATION 

A. Carry all exposed and concealed horizontal lines of pipe on specified hangers properly 
spaced and set to allow the pipe to adjust for expansion and contraction. Use trapeze 
hangers for supporting groups of pipes. Piping in parallel shall be evenly spaced and 
supported. 

B. Conceal all piping in furred walls and partitions and pipe spaces except where specifically 
noted otherwise. Check all piping runs beforehand with all other trades. Run piping to 
maintain proper clearance for maintenance and to clear opening in exposed area. Run 
piping in strict coordination with mechanical piping, ducts, and equipment, plumbing work, 
all electrical conduit and equipment, structural, and architectural conditions. Where work 
of other trades prevents installation of the piping as shown on the Drawings, reroute piping 
at no extra cost. Verify all inverts in pitched lines before starting work. 

C. Install all exposed piping parallel to or at right angles with building walls and tight to walls 
or ceilings wherever possible, except where otherwise shown on the Drawings. 

D. No valve and no piece of equipment or trim shall support the weight of any pipe. 

E. Support all pipe from the building structure so that there is no apparent deflection in pipe 
runs. Fit piping with steel sway braces and anchors to prevent vibration and/or horizontal 
displacement under load when required. Do not support pipe from or brace to ducts, other 
pipes, conduit, or any materials shown on the Drawings. Piping or equipment be immobile 
and shall not be supported or hung by wire, rope, plumber's tape or blocking of any kind.

F. Install all piping free from traps and air pockets and true to line and grade.

G. Wherever changes in sizes of piping occur, make such changes with reducing fittings, as 
the use of face bushings will not, in general, be permitted. Install eccentric reducing fittings 
where necessary to provide free drainage of lines.
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H. Furnish and install insulating unions or insulating flanges as hereinbefore specified at all 
connections of ferrous and non-ferrous piping.

I. Firestop all pipes penetrating fire rated construction in accordance with specification 
Division 07.

J. No cutting or drilling of structural members shall be done without prior written approval of 
structural engineer.

K. Rough-In Work: Proceed as rapidly as the building construction will permit.  All piping shall 
be completed, tested, and approved before being enclosed.

L. Thoroughly clean piping before installation. Cap all pipe openings to exclude dirt until 
fixtures are installed and final connections are made.

M. Provide a drip at any point in the gas lines where condensate may collect. All drips shall 
be readily accessible to permit cleaning or emptying. 

N. Show no tool marks or threads on exposed plated, polished, or enameled connections to 
fixtures.

O. Provide each connection to faucet or fixture with an air chamber, eighteen inches (18") 
long, placed in a vertical position and one (1) pipe size larger than the pipe served.

P. Pitch: Horizontal sanitary and storm drain piping shall be installed at a uniform grade of not 
less than one-fourth inch (¼”) per foot, unless otherwise indicated or directed.

Q. Contraction and Expansion: Install all work in such a manner that its contraction and 
expansion will not do any damage to the pipes, the connected equipment, or the building. 
Install offsets, swing joints, expansion joints, seismic joints, anchors, etc., as required to 
prevent excessive strains in the pipe work.  All supports shall be installed to permit the 
materials to contract and expand freely without putting any strain or stress on any part of 
the system. Provide anchors as necessary.

R. Equipment and Fixtures Furnished under other Sections: For rough-ins and connections to 
fixtures and equipment furnished under other sections, ascertain exact sizes, services and 
locations before starting work. Verify accuracy of work shown on drawings before starting 
work. Contractor is responsible for providing proper installation. Provide proper prevention 
on all hot and cold-water service.

S. All piping shall be installed within designated finished and open ceiling heights as noted on 
the architectural drawings.

T. Coordinate the installation of access panels with the equipment or valve being served. 
Valves and equipment located in ceiling spaces shall be accessible and located no more 
than 2’-0” above the access panel and within arm reach. Distances greater than 2'-0" only 
allowed when it is not possible to meet the 2’-0” requirement. Approval from the Owner's 
representative shall be obtained for such installations.

U. Provide membrane clamping device for all piping drains and hose bibbs passing through 
any waterproof membrane.

V. Powder actuated fastening systems will not be allowed. Embeds, beam clamps, or drilled 
fasteners will be required, unless otherwise noted. Earthquake bracing shall be required 
for all piping.

W. All piping into stem walls and footings shall be double half lap wrapped with one-eighth 
inch (⅛”) thick “Armaflex” insulation. The Contractor shall also provide blocked out areas 
in stem wall and footing as required for the installation of the piping. All piping shall avoid 
the lower eight inches (8") of the footing and the Contractor shall coordinate and provide 
dropped footings as required for the installation of the underground piping.
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X. All piping on roof shall be anchored to neoprene or close-cell polyethylene blocking with 
pipe straps. Blocking shall be set in mastic at 6’-0” on center.

Y. Contractor shall verify and coordinate pipe routing with location of all electrical rooms, 
elevator equipment rooms, rooms, and other rooms dedicated to the housing of switchgear, 
panels, or other electrical equipment. In no case shall piping be installed within or above 
the ceiling of such rooms. 

Z. Provide pipe isolation for all piping through walls and floors.  No piping shall have direct 
contact with walls, ceilings, floors, pipe supports, or hangers.

AA. Where pipe passes through building seismic or movement expansion joints: install flexible 
connection as manufactured by Metraflex to allow vertical and horizontal movement during 
an earthquake or ground settlement. Installation methodology shall be in conformance to 
design building movement for horizontal and lateral displacements.

3.3 INSTALLATION OF LABATORY WASTE AND VENT PIPING SYSTEMS 

A. All material shall be installed in accordance with the manufacturer's instructions and in 
compliance with the International Plumbing Code and all applicable local codes. 

B. Each length of pipe in a horizontal run shall be supported by a hanger. If the line consists 
in part of fittings, supports shall be placed no farther than five feet (5') apart. P-Traps must 
be supported individually. Supports shall be placed directly beneath horizontal fittings that 
connect to the stack. Vertical lines of pipe shall be supported at intervals not to exceed ten 
feet (10'). Hangers shall not clasp the pipe so tightly as to prevent normal lateral movement 
due to expansion. Test in accordance with all applicable code requirements. Prior to 
testing, Bell & Spigot and Mechanical Joint piping shall be filled with water and allowed to 
sit for twenty-four (24) hours.

1. Above Grade Piping: Piping and fittings located in air plenums shall be smoke-
proof and non-combustible, in compliance with the flame and smoke spread ratings 
of ASTM E84.

2. Below Grade Piping: A trench shall be excavated to provide adequate room to 
make joints, align, and grade the pipe. The trench bottom shall be properly 
compacted and rock-free and shall support the pipe throughout its entire length. 
Fill material shall be applied in layers not exceeding 6 inches loose depth and each 
layer shall be thoroughly compacted. The first 6 inches of fill material shall be rock-
free. 

3.4 INSTALLATION OF UNDERGROUND GAS PIPING 

A. Underground polyethylene pipe and fittings shall be installed by personnel certified by the 
pipe manufacturer as having received instructions directly from the pipe manufacturer's 
field representative. Contractors not having certified personnel will be required to have a 
factory representative of the pipe manufacturer visit the site at the time of underground 
pipe installation and provide the required instructions. All required cost for training and 
certification shall be paid for by Contractor.

B. Plastic pipe joints shall be made by the socket or butt heat fusion methods only and shall 
not be disturbed until they have properly set. Plastic pipe may not be joined by threaded 
joints, miter joints, or other mechanical joints.

C. Plastic piping components are susceptible to damage by mishandling. Gouges, cuts, kinks, 
or other forms of damage may cause -failure. Care shall be exercised during handling and 
installation to prevent any such damage. The Contractor shall inspect carefully all plastic 
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pipe after each handling operation for cuts, gouges, deep scratches, or other imperfections 
that could adversely affect serviceability.

D. Plastic pipe that has been damaged during handling or installation shall be removed and 
replaced. The use of patching saddles, branch saddles, or band-type clamps for the repair 
of leaks in plastic pipe shall not be permitted. Sections of plastic pipe containing 
unacceptable defects shall be cut out and replaced with serviceable plastic pipe, using heat 
fusion fittings. All joints shall be made only by personnel who are qualified to make such 
connections, using heating and fusion joining tools that have been specifically approved.

E. Plastic pipe shall be installed in such a way that shear or tensile stresses resulting 
construction, or other external loadings are eliminated.

F. Care shall be always exercised to protect the plastic materials from fire, excessive heat, or 
harmful chemicals. Thermoplastic pipe and fittings shall be protected from long-term 
exposure to direct sunlight.

G. The piping shall be installed with sufficient slack to provide for possible contraction.

H. Plastic pipe may be deflected per manufacturer’s recommendations. Bends shall be free 
of buckles, cracks, or other evidence of damage. Miter bends are not permitted.

I. Where substructures cannot be avoided using smooth bends, the contractor shall make 
the necessary elevation changes or offsets using 45-degree socket fusion elbows. A 
minimum separation of twelve inches (12") shall be maintained between the pipe and any 
other substructure unless the Inspector waives this requirement due to unusual 
circumstances which render it impractical.

J. The Contractor shall take all reasonable steps during handling and installation to minimize 
the possibility of dirt or other foreign materials getting inside the pipe. Plastic pipe ends 
shall be kept closed when left in trench excavations or in work areas for overnight periods. 
Factory installed caps shall be left on plastic pipe until ready for immediate use.

K. Pipe shall be installed with an electrically twelve (12) gauge solid copper tracer wire with 
black THNN insulation to provide a means of locating the pipe. The tracer wire shall be 
taped to pipe at intervals of not more than six feet (6'). Where the transition from steel to 
plastic occurs the tracer wire shall be securely brazed to the steel portion of the transition 
fitting. The tracer wire shall terminate above grade at each end. A tracer wire continuity 
check shall be completed by the contractor and approved by the inspector prior to the 
excavations.

L. Control of static electricity during squeeze-off and purging operations: Friction induced 
static electricity can build up on any non-conductive surface, such as plastic pipe, creating 
the possibility of a spark discharge of sufficient energy to cause ignition of blowing natural 
gas if the proper air/gas mixture is present. A film of water on the surface of the pipe 
provides a conductive path to rapidly diffuse static electricity. All pipe in the work area which 
may be touched during purge or squeeze operations must be sprayed, doused with water, 
or kept wet by wiping it with a water saturated absorbent cloth. Leave the wet cloth wrapped 
around the pipe near the end of the opening. Where metallic pipe is involved, construction 
personnel shall wear dry gloves and take precautions to prevent any other part of the body 
from encountering pipe, fittings, etc. to help ensure the prevention of accidental ignition of 
blowing gas.

M. Upon completion of the gas piping underground installation, Contractor shall submit a 
written report directly to the Owner's Representative stating that all materials installed are 
as specified and approved, and that installation was done by factory certified tested to 60 
psi.

3.5 PIPE JOINTS 
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A. Ream pipe ends to remove burrs, inspect each length of pipe carefully and remove all 
obstructions prior to fabrication.

B. Screwed Piping: Cut with machine cutter, hand pipe cutter or carborundum pipe wheel with 
file or scrapper or pipe reamer. Do not ream to exceed I.D. of pipe and thread to 
requirements of ANSI B2.1. Use Teflon tape on male thread prior to joining other services. 
No more than two full threads shall remain exposed after joining. Teflon tape shall not be 
used on steam trap piping.

C. Copper Tubing: Cut square; remove burrs and clean pipe and inside of fitting to a bright 
finish with steel wool, wire brush, sandpaper, or emery cloth. Apply solder flux with brush 
to tubing. Remove internal parts of solder-end valves prior to soldering. Provide dielectric 
unions at points of connection of all copper tubing and any ferrous piping and equipment.

D. Threaded Joints: Use threaded joints for natural gas pipes of size 2 inches and smaller. 
Where possible use pipe with factory-cut threads, otherwise cut pipe ends square, remove 
all fins and burrs, and cut taper pipe threads per ANSI B2.1.  Threads shall be smooth, 
clean, and full cut. Apply thread tape to male threads only. Work piping into place without 
springing or forcing. Backing off to permit alignment of threaded joints will not be permitted. 
Engage threads so that not more than two threads remain exposed. Use unions for 
connections to valves for which a means of disconnection is not otherwise provided.

E. Press Joints: Press Installation Training Requirement: Installation training shall be provided 
on site by manufacturer personnel and documented with Engineer or safety director.  
Installation procedures, depth guides, and tool inspection shall be provided by 
manufacturer for all product types (steel or copper) for reference and safety assurance.

F. Welded Joints: Use welded joints for natural gas piping of sizes larger than two inches and 
all fuel oil piping. Weld by the shielded metal-arc process using covered electrodes and in 
accordance with procedures established and qualified per ANSI B31.2. Each welder and 
welding operator shall be qualified for the ANSI procedures as evidenced by a copy of a 
certified ANSI B31.2 qualification test report. Contractor shall conduct the ANSI 
qualification test.

3.6 PIPE SUPPORTS 

A. Maximum hanger spacing and rod sizes for horizontal runs of piping shall be as noted in 
Table 313.3 & Table 313.6 respectively of the California Plumbing Code.

B. Every branch of piping over three feet (3') long shall have a separate hanger. Support at 
each horizontal branch connection. Provide at least one (1) hanger per branch.

C. Support all suspended piping with clevis or trapeze hangers and rods.

D. Hangers and supports shall be adequate to maintain alignment and prevent sagging and 
shall be placed within eighteen inches (18") of a joint. Support shall be provided at each 
horizontal branch connection. Hangers shall not be placed on joints. Make adequate 
provision to prevent shear or twisting of the pipe or joint.

E. Support for cast iron no-hub pipes shall be adjacent to joint, not to exceed eighteen inches 
Provide hangers on the piping at each side of and within eighteen inches (18") of a no-hub 
pipe coupling so that the coupling will not bear any weight. Provide supports at every other 
joint, unless over four feet (4') then support on each side of the coupling within eighteen 
inches (18") of the joint. Hangers shall not be placed on the coupling. Provide hangers 
adequate to maintain alignment and prevent sagging of the pipe. Make adequate provision 
to prevent shear or twisting of the pipe or joint.

3.7 CLEANOUTS 
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A. Size: Cleanouts of same nominal size as pipe they serve, except where they occur in piping 
four inches (4") and larger, in which case they shall be four inches (4") in size.

B. Accessibility: Make all cleanouts accessible. Use graphite on all cleanouts with all-threads 
being thoroughly greased after acceptable pressure test.

C. Cleanouts Locations:

1. Where indicated on drawings and as noted. Exact locations as directed by the 
Representative.

2. At all horizontal offsets.

3. At ends of or storm drain lines more than five feet (5') in length.

4. At one-hundred feet (100') maximum intervals on all or drain horizontal runs within 
the building lines.

5. At base of all soil/waste stacks and storm drain lines.

6. For cleanouts in finished portions of building, locations subject to Owner 
Representative's approval before installation.

7. Do not locate floor and wall in patient rooms, electrical rooms, and elevator 
machine rooms.

3.8 ROOF OPENINGS 

A. Flash each pipe extending through roof with properly sized lead flashing assembly. Make 
watertight. Install vent caps on all vents through roof.

3.9 PLUMBING FIXTURES INSTALLATION 

A. Installation: Set Fixtures level and in proper alignment with respect to walls and floors and 
sets of fixtures equally spaced. Install supplies in proper alignment with fixtures and with 
each other. Install flush valves in alignment with the fixture without vertical or horizontal 
offsets. 

B. Seals: Seal all wall and floor mounted fixtures watertight where fixture is in contact with 
wall or floors. Fill all cracks and open spaces between fixtures and wall or floor with non-
elastomeric sealer. Seal fixtures to wall and floor surfaces with sealant as specified in 
[Division 07], color to match fixture.

C. Caulking: Caulk all deck mounted trim at the time of assembly, including fixture and 
casework mounted. Caulk all self-rimming sinks installed in casework.

D. Trim: Make up trim with care and with the proper tools in order that no tool marks show 
after installation.

E. Bolt carrier base supports to floor in accordance with manufacturer's installation instruction 
and recommendations.

F. Water Closets and Urinals: Test and adjust all flush valves for water closets and urinals for 
proper flow. Bowls shall completely evacuate with a single flush. Splashing of water out of 
the bowl is not acceptable.

G. Metered Faucets: Test and adjust all metered faucets for proper flow, duration of cycle.

H. Extra Stock: Furnish special and other devices necessary for servicing plumbing fixtures 
and trim to Owner with receipt. Furnish one device for every ten (10) units.
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I. Installation of emergency safety equipment (emergency showers and eyewashes): Install 
emergency safety equipment in conformance with ANSI 2358.1-1998. Locate identification 
signs in accordance with this standard. Where shut-off valves are installed in the branch 
line leading to emergency safety equipment, the valves shall be indicating type (OS&Y or 
ball valve with lever handle), labeled for identification, and locked in the open position.

3.10 TESTING AND ADJUSTING

A. Provide all equipment required for testing, including fittings for additional operating. 
Plumbing Inspector shall be present at time of testing.

B. After the inspection has been approved or portions thereof, certify in writing the time, date, 
name, and title of the person reviewing the test. This shall also include the description of 
what portion of the system has been approved.

C. A complete record shall be maintained of all testing that has been approved and shall be 
made available at the job site.

D. Upon completion of the work, all records and certifications approving testing requirements 
shall be submitted to the Owner's Representative before final payment is made.

E. Defective work or material shall be replaced or repaired, as necessary, and the inspection 
and test repeated. Repairs shall be made with new materials. No caulking of screwed joints 
or holes will be acceptable. 

F. Protection: Isolate all equipment subject to damage from test pressure. Make no test 
against a service valve or meter.

G. No part of any work shall be concealed or covered until after it is inspected, tested, and 
approved by the Inspector. All piping for plumbing shall be completely installed and tested 
as required by the Plumbing Code. The test pressures indicated are a minimum only. All 
tests shall be as required by the governing authority as well.

H. [Remodels] Test all systems in accordance with the Uniform Plumbing Code and local 
authorities having jurisdiction. Unless local authorities have more stringent requirements, 
testing shall conform to the following:

1. Domestic water system: 2022 California Plumbing Code Section 609.4.

2. Sanitary sewer system: 2022 California Plumbing Code Section 712.2.

3. Natural gas system: 2022 California Plumbing Code Section 1213.0.

I. [New Buildings] Sanitary Waste and Vent; Waste and Vent; and Drain Piping Systems: 
No-hub joints shall be tightened using a calibrated torque wrench. The water test shall be 
applied to the system either in its entirety or in sections. The piping shall be tightly plugged 
and submitted to a ten-foot (10') head (4.3 psi) of water located at the highest point. Provide 
a separate standpipe above the highest point being tested or extend the system to obtain 
the required ten-foot (10') head of water. The water shall be kept for at least thirty (30) 
minutes before the inspection starts. System shall hold water four (4) hours. Coordinate 
test tees with wall construction. Test tees shall not interfere with construction. Testing with 
compressed air or gas is not recommended.

J. [New Buildings] Domestic Water [and Deionized Water Systems]: Test the system with 
water at a hydrostatic pressure of not less than one hundred twenty-five (125) psi. Provide 
a pressure gauge located at the highest point of the system being tested, with a shutoff 
valve and bleeder valve so arranged to check gauge operation. When the piping system 
operates at higher pressure than seventy-five (75) psi, the hydrostatic test pressure shall 
be fifty (50) psi above the operating pressure. The test shall be applied not less than 1 hour 
prior to inspection of all joints. Where a portion of the water piping system is to be 
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concealed before completion, this portion shall be tested separately as specified for the 
entire system. There shall be no drop at the end of four hours.

K. [New Buildings] Natural gas piping: For gas pressures up to 14 inches water column, the 
piping shall be subjected to an air pressure test of not less than ten (10) psi gauge pressure 
and shall be held for a length of time satisfactory to the Administrative Authority, but in no 
case less than four (4) hours. For gas pressures exceeding fourteen (14) inches water 
column and welded metal pipe, the test pressure shall be not less than sixty (60) psi gauge 
pressure and shall be continued for a length of time satisfactory to the Administrative 
Authority, but in no case for less than thirty (30) minutes. For underground gas pipe, the 
test pressure shall be not less sixty (60) psi gauge pressure and shall be continued for a 
length of time satisfactory to the Administrative Authority, but in case for less than four 
hours. Tests shall be made using air, C02, or nitrogen pressure only and shall be made in 
the presence of the Plumbing Inspector. Test gauges used in conducting tests shall comply 
with the Plumbing Code.

L. Apply tests for a minimum period of four (4) hours or tests are complete.

M. Work may be tested in sections, if necessary, for convenience. In this case, test of last 
section shall include connections between previously tested sections and section under 
test.

N. Furnish all labor and all other utilities required to make tests. Make compliance tests in the 
presence of the Owner's Representative.

O. Should any piece of equipment, apparatus, materials, or work fail in any of these tests, 
immediately remove and replace by perfect material, and retest the portion of the work 
replaced.

3.11 PIPE DISINFECTION AND CLEANING 

A. Supervision and Testing: Supervision and Testing: Perform disinfection under Plumbing 
Inspector's supervision. Disinfection shall be subject to written approval upon receipt of 
satisfactory laboratory test results.

B. Contractor's Responsibility:

1. Furnish labor, equipment, materials, and transportation to disinfect domestic hot 
and cold-water systems and fire lines directly connected thereto, in conformity with 
procedures and standards described herein. 

2. Disinfect domestic hot and cold-water systems as required by the Public Health 
Department and all Authorities Having Jurisdiction.

3. If no disinfection requirements are provided by the Authorities listed above, then 
disinfection shall conform to California Plumbing Code Sections 609.10.

C. Preliminary Preparations:

1. Service Cock: Provide within three feet (3') of the entrance of the supply main to 
the building, a three-fourths inch (¾”) service cock, or valve, for introducing the 
disinfecting agent into the lines.

2. Flushing: After final pressure tests and before draining for disinfection, open each 
fixture or outlet until the water flow is clear. 

D. Standards Necessary for Approval:

1. The water system shall have been uniformly chlorinated under the supervision of 
Plumbing Inspector.
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2. The results of water sample analysis shall be negative for the Aerogenes 
organisms, with a coliform MPN of less than 2.2 and a total plate count of less than 
100 bacteria per milliliter.

3. If the test for the bacteriological quality of the water in the system does not meet 
the standards, repeat the disinfection procedure until the specified standards are 
met.

E. Final Approval: Health Department will give written approval for acceptance and use of the 
water system after the above procedures have been successfully completed and the 
standards met.

F. Temporary hook-ups shall be disinfected.  All fittings and piping in temporary systems are 
to be disinfected.

G. Upon completion of the work, all records and certifications approving pipe disinfections 
shall be submitted to the Owner's Representative before final payment is made.

3.12 PROTECTION, CARE AND CLEANING 

A. Provide adequate means for, and fully protect, all finished parts of the materials and 
equipment against physical damage from whatever cause during the progress of this work 
and until completion.

B. During construction, properly cap all lines and equipment nozzles to prevent of sand, dirt, 
etc. Protect equipment against moisture, plaster, cement, paint, or other work of other 
trades by covering it with polyethylene sheets.

C. Thoroughly clean exterior and interior of piping, equipment, and materials before systems 
are put into operation. All systems of any nature shall be thoroughly cleaned and flushed 
of all contaminates such as cuttings, filings, lubricant, rust, scale, grease, solder, flux, 
welding residue, debris, etc. Any piece of equipment or part of any system which 
malfunctions or is damaged due to failure or neglect on the of this Division to observe this 
paragraph shall be repaired or replaced to the satisfaction of the Owner's by and at the 
total expense of this Contract.

D. After completed installation, clean all systems.

1. Piping, and Equipment, Non-insulated or to be insulated: clean exterior thoroughly 
to remove most, plaster, cement, and dirt before insulation is applied.

2. Piping and Equipment to Be Painted: Clean exterior of piping, and equipment, 
exposed in completed structure, removing rust, plaster, cement, and dirt by wire 
brushing. Remove grease, oil, and similar materials by wiping with clean rags and 
suitable non-toxic solvents. Touch up primer coat as required.

3. Motors, Pumps and Other Items with Factory Finish: Remove grease and oil and 
leave surfaces clean and polished.

4. Plumbing Fixtures: Clean and polish fixtures immediately prior to final inspection 
of Owner Representative's occupancy. Clean floor drain grates, faucet aerators 
and outlets, check each fixture to insure against trap stoppage.

5. Chrome or Nickel-Plated Work: Thoroughly polish.

6. Factory Finished Items: Remove grease and oil and leave surfaces clean and 
polished.

E. All code stamps and nameplates shall be protected from damage and must be clean and 
legible before final inspection.
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F. All piping shall be flushed out or blown out after pressure testing is complete and before 
being put into use.  All strainer screens shall be removed and cleaned.

G. After start-up and testing, strainer screens shall again be removed and cleaned.

3.13 PAINTING AND IDENTIFICATION 

A. After completion of hydrostatic tests, all system piping exposed to view in or on the building 
shall be painted in accordance with [Division 09]. 

B. Provide pipe, valve, and equipment identification, and signage in accordance with 
referenced standards, codes, and specifications.

3.14 ACCESSIBILITY OF EQUIPMENT

A. The installation of valves, thermometers, gages, traps, cleanouts, control devices or other 
specialties requiring reading, adjustment, inspection, repairs, removal, or replacement 
shall be conveniently and accessibly located with reference to the finished building.

3.15 CLOSING IN OF UNINSPECTED WORK 

A. Do not allow or cause any work to be covered up or enclosed until inspected, tested, and 
approved.

3.16 EMERGENCY REPAIRS 

A. The Owner reserves the right to make temporary repairs as necessary to keep equipment 
in operating condition without voiding the guarantee bond or relieving the Contractor of 
their responsibility during the bonding period.

3.17 CLEAN UP AND REMOVAL OF SCRAP

A. For work under all Mechanical Sections, trash and scrap shall be cleaned up and removed 
from the site as the work progresses.

3.18 PRELIMINARY OPERATIONS 

A. The Owner reserves the right to operate portions of the mechanical system on a preliminary 
basis without voiding the guarantee. 

3.19 EXCAVATION AND TRENCHING: (As required for this section) 

A. Trenches for underground piping shall have uniform grades same as for pipe. Pipe shall 
be embedded in six inches (6") minimum layer of clean sand all around. 

B. Loose earth shall be tamped solid around sides and on top of sand-covered pipe and 
remainder thoroughly compacted to prevent settlement of the surface. After completion of 
backfill, the grade shall be finished to match the existing, or as directed. All paving and 
walkways shall be finished to match the existing. 

C. Provide and maintain dewatering pumps as required. After piping installation, it shall be 
inspected and approved by the Owner's Representative before Backfill shall not be placed 
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on or around piping for twenty-four (24) hours after pipe joints have been made and before 
lines are properly tested and approved. 

D. Provide barricades, signs, lanterns, shoring, sheeting, and pumping as part of Work in this 
Division as required to insure safe conditions. Provide shoring and cross bracing of 
sufficient strength to properly support the walls of all excavations at depth of four feet (4') 
or more as required to protect personnel, and as required by OSHA. 

E. Minimum burial for piping exterior to the building shall be thirty-six inches (36") minimum 
cover from top of pipe to finished grade except as otherwise shown, or as determined by 
invert elevations. Contractor shall verify all piping elevations, and invert elevations before 
starting work. 

F. Excavation and pipe installation on public property shall be fully coordinated for timing and 
procedures with the authorities having jurisdiction. Work shall to all local Public Work rules 
and regulations. All paved areas and concrete sidewalks damaged during this work shall 
be repaired to match existing when new to the satisfaction of the governing authorities. 

G. Dispose of all surplus excavation material and seepage water as directed by general 
contractor and in accordance with local codes and applicable laws. 

H. Trees: When it is necessary to excavate adjacent to existing trees, the Contractor shall use 
all possible care to avoid injury to trees and roots. Where a ditching machine is run close 
to trees having roots smaller than two inches (2") in diameter, the wall of the trench adjacent 
to the trees shall be hand trimmed making clean cuts through the roots. All cuts through 
roots one-half inch and larger in diameter shall be painted with "Tree-Seal", or equal. 
Trenches adjacent to trees should be filled within twenty-four (24) hours after excavation, 
but where this is not possible, the side of the trench adjacent to the tree shall be kept 
shaded with burlap or canvas. Stockpiling of earth or building materials within the drip line 
of trees is prohibited. Where any roots two inches (2”) and larger are encountered, the 
Contractor shall hand tunnel under root and protect it by burlap wrapping. 

I. Water piping shall not be run in the same trench with sewer or drainage piping unless 
separated as required by the plumbing code. 

J. Pitch: Horizontal sanitary and storm drain piping shall be installed at a uniform grade of not 
less than one-fourth inch per foot, unless otherwise indicated or directed. 

3.20 BACKFILL

A. Trenches: Do not place backfill in trenches until pipe installation has been reviewed and 
accepted by the Owner's Representative. 

B. Within twenty-four (24) hours or as soon as pipe has been laid and inspected, place in 
layers to the elevation at which excavation was begun, or to a height of six inches (6") from 
rocks or lumps greater than four inches (4") in any dimensions. Place in six-inch (6") layers 
and bring up evenly and tamp continually on both sides of pipe. Use excavated materials 
or other approved materials as directed. Tamp by hand or with pneumatic tampers. 
Machine tamping and compaction by flooding or puddling will not be accepted.

C. Compaction: Relative compaction of backfilling for pipe trenches and concrete structures 
shall be not less than 90 percent in accordance with Test Method No. Calif. 216 and ASTM 
D1557-58T.  Fills below structures and the upper eighteen inches (18") of sub-grade 
beneath areas to be paved shall be compacted to 95%. 

D. Settling: which subsides or settles below finish grades or adjacent ground during warranty 
period shall be removed to top pipe and replaced with compacted fill as specified. 

3.21 GUARANTEE 
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A. At completion, furnish the Owner's Representative a written guarantee, in triplicate, that 
work has been performed in accordance with Drawings and Specifications and to replace 
or repair, to the satisfaction of the Owner's Representative any portion of the work that fails 
within the guarantee period after final acceptance provided such failure is due to Also agree 
to replace or repair, with like any part of the building or equipment installed by other trades 
but damaged by them in installing their work.

B. During the guarantee period, make four (4) inspections of the work at six (6)-month 
intervals after final acceptance to check the performance of systems and correct any 
guaranteed items. Inspections to be made in the presence of the Owner's Representative. 

C. Guarantee in writing all plumbing work for a period of twenty-four (24) months following 
date of certificate of final acceptance. 

D. All apparatus shall be built and installed to deliver its full rated capacity at the efficiency for 
which it was designed. 

E. All plumbing and electrical apparatus shall operate at full capacity without objectionable 
noise or vibration. 

F. The plumbing systems shall provide the performance required at standard operating 
conditions. 

G. Where a manufacturer's guarantee exceeds one (1) year, the longer guarantee/warranty 
shall govern. 

3.22 TRAINING 

A. Submit a written test schedule to the Owner's Representative for approval a minimum of 
three (3) weeks prior to proposed training dates. 

B. Provide three (3) sessions of two (2) hours each of instruction to the Owner regarding 
proper use and operation of the system. Submit a written course outline and a sample of 
all manuals to be used two (2) weeks prior to the scheduling of the training. Training shall 
include both classroom and "hands-on" sessions and shall occur after final inspection and 
testing. Location and timing of the training session is to be arranged with the Owner's 
Representative. 

C. Two weeks prior to scheduled training dates, furnish the Owner's Representative with six 
(6) bound copies of complete instructions, including catalog cuts, diagrams, drawings, and 
other descriptive data covering the proper testing, and maintenance of each type of system 
installed, and the necessary information for ordering replacement parts. In addition, post 
one (1) copy of complete instructions at the control panel location. 

D. Session shall include detailed training and instructions covering the necessary and 
recommended testing, operating, and maintenance procedures for each type of system. 
Session shall include training and instructions covering the emergency operation 
procedures for type of system. 

E. Session shall include training and instructions covering the emergency operation 
procedures for each type of system. 

END OF SECTION
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SECTION 23 05 00

COMMON WORK RESULTS FOR HVAC

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. The General Conditions, Special Conditions, and Division 1 - General Requirements, are hereby 
made a part of this Section as if repeated herein.

B. These General Mechanical Provisions apply to the entire Division 23.

1.2 DESCRIPTION

A. Work Included: Furnish all labor, materials, equipment and pay all fees required to complete all 
plumbing work shown on the drawings and specified herein.

B. Related work included in other sections:
1. Electrical.
2. Painting.
3. Access Panels.

1.3 INCORPORATED DOCUMENTS

A. Published specifications, standards, tests or recommended methods of trade, industry or 
governmental organizations apply to work of this Section, including those noted below:
1. Associated Air Balance Council (AABC).
2. Air Diffusion Council (ADC).
3. American Gas Standard (AGA).
4. Air Moving and Conditioning Association (AMCA).
5. American National Standards Institute (ANSI).
6. Adhesive and Sealant Council (ASC),
7. American Society of Mechanical Engineers (ASME).
8. American Society for Testing and Materials (ASTM).
9. Air Conditioning and Refrigeration Institution (ARI).
10. American Society of Civil Engineers (ASCE).
11. American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE).
12. National Environmental Balancing Standards (NEBB)
13. National Electrical Manufacturers Association (NEMA).
14. National Fire Protection Association (NFPA).
15. Sheet Metal and Air Conditioning Contractors' National Association (SMACNA).
16. Underwriters' Laboratories, Inc. (UL).

1.4 LEGAL REQUIREMENTS AND STANDARDS

A. General: Comply with applicable sections of state and local codes, laws ordinances, rules and 
regulations of authorities having jurisdiction.

B. Codes and Standards: Conform to applicable sections of codes and standards, including:
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1. California Energy Conservation Code, Title 24.
2. Occupational Safety and Health Administration (OSHA).
3. State Fire Marshal requirements.
4. California Building Code (CBC). 
5. California Electrical Code (CEC). 
6. California Green Building Standards (CGBS). 
7. California Mechanical Code (CMC). 
8. California Plumbing Code (CPC). 
9. Division of the State Architect (DSA).

C. Minimum Requirements:
1. Comply with requirements of authorities as minimum acceptable work.
2. The drawings and specifications take precedence when they call for materials or 

construction of better quality or larger size than required by codes, laws, rules and 
regulations.

1.5 QUALITY ASSURANCE

A. Products Criteria:
1. Supply all equipment and accessories new, free from defects.
2. Supply all equipment and accessories in compliance with the applicable standards listed in 

Article 1.4 of this sections and with all applicable national, state, and local codes.
3. Electrical Equipment:  Listed by UL and shall bear their label.
4. Material and equipment shall be the standard products of a manufacturer regularly engaged 

in the manufacture of the products for at least 3 years.  See other specification sections for 
any exceptions.

5. Products shall be supported by a service organization that maintains a complete inventory of 
repair parts and is located reasonably close to the site.

6. When two or more units of materials or equipment of the same type or class are required.  
These units shall be products of one manufacturer.

7. Manufacturers of equipment assemblies, which use components made by others, assume 
complete responsibility for the final assembled product.

8. Nameplate bearing manufacturer’s name or identifiable trademark shall be securely affixed 
in a conspicuous place on equipment, or name or trademark cast integrally with equipment, 
stamped or otherwise permanently marked on each item of equipment.

9. Asbestos products or equipment or materials containing asbestos shall not be used.
10. Where installation procedures or any part thereof are required to be in accordance with the 

recommendations of the manufacturer of the material being installed, printed copies of these 
recommendations shall be furnished to the Owner prior to installation.  Installation of the item 
will not be allowed to proceed until the recommendations are received.  Failure to furnish 
these recommendations can be cause for rejection of the material.

B. Qualifications of Installers: For the actual fabrication, installation and testing of work under this 
Section, use only thoroughly trained and experienced workmen completely familiar with the items 
required and the manufacturer’ current recommended methods of installation.

C. Before any welding is performed, submit a copy of the Welding Procedure Specification (WPS) 
together with the Procedure Qualification Record as required by Section 9 of the ASME Boiler and 
Pressure Vessel Code.
1. Before any welder performs any welding, submit a copy of the Manufacturer’s Record of 

Welder or Welding Operator Qualification Tests as required by Section 9 of The ASME Boiler 
and Pressure Vessel Code.  The letter or symbol (as shown on the 
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qualification test form) shall be used to identify the work of that welder and shall be affixed in 
accordance with appropriate construction code, to each completed weld.

2. The types and extent of non-destructive examinations required for pipe welds are shown in 
Table 136.4 if the Code for Pressure Piping, ANSI/ASME.

D. Requirements of Regulatory Agencies and Standards:
1. Permits: Obtain and pay for all fees, permits and inspections.  Deliver all certificates of 

inspection to Architect.
2. Arrange and pay all costs for utilities required to complete all work of this Division.  

Connection to all utility company or on-site services, payment of service charges and 
provision for and installation of temporary utilities is included.

3. The requirements of authorities shall be minimum acceptable requirements for the work.  
When contract drawings or specifications call for materials or construction of better quality 
for larger size than required by codes, laws, rules and regulations, the drawings and 
specifications take precedence.

E. Drawings:
1. Because of the small-scale drawings, it is not possible to indicate all offsets, fittings, and 

accessories that may be required. All scaled and figured dimensions are approximate and 
are given for estimating purposes only.  The Contractor shall carefully investigate the 
conditions surrounding installation of his work, furnishing the necessary piping, fittings, 
valves, traps, and other devices that may be required to complete the installation.  Before 
proceeding with any work, carefully check and verify all dimensions and sizes.

2. As far as possible the work has been indicated on the drawings in such position as to suit 
and adapt to the work of other trades, but the work as indicated is largely diagrammatic and 
shown primarily for clarity.  The general arrangement indicated on the drawings shall be 
followed as closely as possible.  Coordinate with the work of all other trades prior to 
installation of piping fixtures and equipment to verify adequate space available for installation 
of the work shown.  

3. When apparatus and equipment have been indicated on the drawings, dimensions have 
been taken from typical equipment of the class indicated.  The locations of apparatus, piping, 
and equipment indicated on the drawings are approximate.  Piping and equipment shall be 
installed in such a manner as to avoid all obstruction, preserve headroom, and keep 
openings and passages clear.  The locations of and mounting heights of all fixtures shall be 
coordinated with the architectural plans and room elevations.

4. Where equipment is furnished by others, verify dimensions and the correct locations of this 
equipment before proceeding with the rough-in of connections.

5. Be responsible for any cooperative work which must be altered due to lack of proper 
supervision or failure to make proper provision in time.  Such changes shall be directly 
supervised by the Architect and made to his satisfaction.  

6. Special Note: Should the Contractor make changes in the installation differing from what is 
indicated on the contract drawings and not necessitated due to field conditions as indicated 
hereinabove, the Contractor shall be required to re-install the work to comply with what has 
been indicated on the contract drawings.  Should it be impossible to re-install the work and 
the installation is in accordance with all governing authorities, the architect may permit the 
installation to remain.  However, all costs incurred to revise the contract drawings by the 
engineer for submittal to the building department indicating the as-installed condition shall 
become the responsibility of the Contractor.

1.6 DEFINITIONS

A. Exposed:  Piping, ductwork, and equipment exposed to view in finished rooms, or completed work.
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B. Option or Optional: Contractor’s choice of an alternate material or method.

C. Install:  To physically erect, mount and connect complete with related accessories.

D. Supply:  To purchase, procure, acquire and deliver complete with related accessories.

E. Furnish or Provide:  To supply, install, and connect up complete and ready for safe and regular 
operation of particular work referred to, unless specifically noted otherwise.

F. Work:  Labor, materials, equipment, apparatus, controls, accessories, and other items required for 
proper and complete installation.

G. Wiring:  Raceway, conduit, fittings, wire, boxes, and related items.

H. Concealed:  Embedded in masonry or other construction, installed in furred spaces, within double 
partitions or hung ceilings, in trenches, in crawl spaces, or in enclosures, and not exposed to view in 
the completed work.

I. Reviewed, Satisfactory, Accepted, or Directed: As reviewed, satisfactory, accepted or directed, by or 
to Engineer.

J. Motor Controllers:  Manual or magnetic starters (with or without switches), individual pushbuttons or 
hand (HOA) switches controlling the operation of motors.

K. Control or Actuating Devices:  Automatic sensing and switching devices such as thermostats, 
pressure, switches and relays, etc., controlling operation of equipment.

L. Indicated, as Shown, or Noted:  As indicated, shown or noted on Drawings or Specifications.

M. Similar or Equal:  Of base bid manufacturer, equal in materials, weight, size, design and efficiency of 
specified product.

N. Engineer:  Mechanical Engineer of Record.

O. Accessible:  Capable of being reached without the use of ladders, or without climbing or crawling 
under or over obstacles such as motors, fans, pumps, belt guards, transformers, high voltage lines, 
piping, and ductwork.

1.7 SITE EXAMINATION

A. Before bidding on this work, Contractors shall make a careful examination of the premises and shall 
thoroughly familiarize themselves with the requirement of the contract.  Compare site and existing 
conditions to the mechanical, electrical, architectural, structural, civil, and other drawings and 
specifications.  Call any discrepancies to the attention of the Architect during bidding period.  Make 
allowances for them in preparing the bid.  

1.8 ELECTRICAL WORK

A. Quality: Work shall comply with requirements of Division 26 and applicable codes.

B. Wiring: all wiring shall be in electrical conduit or as indicated on drawings.

C. HVAC Control Wiring: Provide control wiring for starter holding coils, relays, interlock and 
temperature controls.
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D. Provide controls, controllers, relays, transformers, switches, duct mounted products of combustion 
detectors, time clocks, etc., required by work of this Division.

1.9 SUBSTITUTION OF MATERIALS

A. The design has been based on the manufacturer’s name and product listed on the drawings or 
named first in these specifications.  Other manufacturers’ names or same manufacturer but different 
product line listed in these specifications may be selected and considered “as equal” for quality only; 
however, they must match the performance, construction, fit and features of those selected for 
design.  The acceptance of these does not relieve the Contractor for responsibility of providing the 
required materials and providing a workable system.
1. In addition to the Submittal Requirements for labeling listed above, product data sheets for 

the specified item shall be clearly labeled “SPECIFIED ITEM, NOT SUBMITTED”. Product 
data sheets for the corresponding proposed substitution item shall be clearly labeled 
“PROPOSED SUBSTITUTION”.

2. It shall be the Contractor’s responsibility to provide sufficient information to allow the 
Engineer to analyze any proposed alternate.  If inadequate information is provided, the 
proposal will not be approved and the submittal will not be allowed.

B. Should the contractor wish to substitute equipment or material other than those considered for the 
basis of design, the contractor shall submit information as called for in “Submittal of Materials and 
Equipment” for both the specified or scheduled item and the substitute item.  These submittals will 
show that both the specified and the substitute material match in quality, performance, construction, 
fit and features of those selected for design.  Any equipment or material submitted for substitution 
without the comparison information will not be reviewed or acceptable.

C. Liability of Substitutions:
1. Performance of substitutions must be equal to the item specified.  If the substituted item fails 

to perform according to the specifications, replace with the originally specified item without 
extra compensation on request of the Architect any time within the guarantee period.

2. The contractor is responsible for the cost of any changes to other trades and additional 
Architectural and Consulting fees resulting from approved substitutions in mechanical 
equipment.

3. The Contractor assumes full responsibility that alternate items and procedures will meet the 
job requirements and is responsible for cost of redesign and of modifications to this and 
other parts of work caused by alternate items furnished under work in this Section.  In view 
of these responsibilities, it is the purpose of these specifications to establish procedures to 
ensure that the Contractor has considered all the ramifications of proposed alternates before 
submitting them for review.  Submittals which do not comply with the requirements of these 
specifications or which indicate proposed alternates that were selected without proper regard 
to the requirements of the job will not be approved.  No more than one proposed alternate 
will be considered for each item.

4. Alternate items installed without Engineer's approval will be replaced with specified items at 
Contractor's expense.

1.10 SUBMITTAL OF MATERIALS AND EQUIPMENT

A. Submittal:
1. Submittals for a product or material or area of work must be complete.  PIECEMEAL 

SUBMITTAL WILL NOT BE ACCEPTABLE.  All submittals shall be factory or manufacturer 
certified.  Vendor's submittal data not acceptable.



2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 23 05 00
San Rafael City Schools Common Work for HVAC - 6

2. Have all product data sheets clearly labeled to indicate the individual items being submitted. 
In addition, all required options and accessories shall be clearly marked.
a. Product data sheets corresponding to items indicated on plans shall be clearly labeled 

with the corresponding fixture or equipment tag number.
b. Product data sheets corresponding to items indicated in specifications shall be clearly 

labeled with the specification section, page and item numbers.
3. Identify submittal with Architect's project name, number and with item designation as 

indicated on drawings, and referenced to applicable paragraphs of the specification.  Submit 
in brochure form.

B. Review of Submittal: These will be reviewed for general design only, and not for method of 
assembly, erection, construction, or detailed compliance with contract documents.  All submittals 
shall be factory or manufacturer certified.  Submittal technical data and dimensions by Vendor are 
not acceptable.

C. Manufacturer's Data:
1. Include data for all material and equipment that will be installed.
2. Include complete catalog information such as construction, capacities, types, fan curves, 

pump curves, sizes, etc.  Also include dimensional data, and sufficient information to 
illustrate compliance with the specifications and list labeling and/or approving agencies and 
standards of design employed in manufacturer data.

D. Shop Drawings:
1. Prepare dimensionally accurate floor plans and Sections in tight conditions as required of all 

equipment rooms and all floor plans.  Show all equipment, complete ductwork, piping 
(including plumbing and sprinkler pipes), accessories, and also clearances for operating 
servicing and coordination with other systems.  Indicate bottom elevation for both pipes and 
ductwork.

2. Automatic temperature control systems, wiring diagrams, control panel boards.  Include in 
wiring diagrams all low and line voltage wiring and equipment.

3. Drawings clearly identified with the Architect's project name and number, and a sheet title 
identifying its contents.

4. Show location of thermostat(s) and sensors.

1.11 SHOP, OFFICE AND STORAGE

A. Provide temporary shop, office and storage space on site only at locations approved by Architect, as 
required for execution of work.  Remove these facilities upon completion of work.

1.12 JOB CONDITIONS

A. Where new pipes are to be connected to an existing pipe, verify location, size, elevation and all 
other information necessary for connection.  This verification shall be done prior to installation of the 
new pipe.  Should there be a problem, contact the Architect [IOR] immediately to resolve the 
problem.

B. Interruption of Services:
1. Before making any connections or doing any work which interrupts services to existing 

buildings, notify Owner in writing at least 72 hours in advance; and such work performed as 
quickly as possible and only at such times as designated by Owner.

2. Length of time existing services is shutdown to be approved by Owner.

C. Restoration of Damage:  Repair or replace, as directed by Architect, materials and parts of premises 
which become damaged because of installation of work of this Division.  Remove 
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replaced parts from premises.  Keep accumulation of dust and debris to a minimum.  Remove and 
dispose of debris in a legal manner.  Burning and/or selling material at the site is prohibited.

D. Storing Mechanical material in Premises:
1. Duct and mechanical equipment on site must be covered before installation.

E. Cleaning Equipment and Premises:
1. Clean equipment and materials:  Remove all dirt, grease, splashed paint, plaster and similar 

foreign materials.  Restore damaged finishes to original condition.
2. Site Cleaning: Remove from site all packing cartons, scrap materials and other rubbish 

resulting from operations.

1.13 REVIEW OF CONSTRUCTION

A. Work may be reviewed at any time by representatives of Owner or representatives of Architect.

B. Advise Architect  that work is ready for review at following times:
1. Prior to backfilling buried work.
2. Prior to concealment of contract have been completed.
3. When requirements of contract have been completed.
4. Do not backfill or conceal work without Architect’s consent.

C. Maintain on job a set of specifications and drawings for use by Architect’s representative.

D. Noncompliance: Should any of the work be covered up or enclosed prior to all required inspections 
and approvals, uncover the work as required and, after it has been completely inspected and 
approved, make all repairs and replacements with such materials as are necessary to the approval 
of the Architect  and at no additional cost to the school district.

1.14 MATERIALS

A. In addition to material and equipment specified, also provide incidental materials required to effect 
complete installation.  Such incidental materials and equipment shall be uniform throughout the 
installation.  Equipment or fixtures of the same type shall be of same manufacturer.

B. Protection of Materials:
1. Protect materials, equipment and apparatus provided under this Division from damage, 

water, dust, or similar impairment, both in storage and installation until Notice of Completion 
has been filed.  Materials, equipment or apparatus damaged because of improper storage or 
protection will be rejected and must be removed from the site.

2. Cap openings in pipes and ends of valves with manufactured caps and fittings.  Do not use 
taped caps.

3. Protect premises and work of other Divisions from damage arising out of installation of work 
of this Division.

1.15 TESTING

A. Provide tests specified hereinafter, where applicable.  Provide written verification that the tests have 
been successfully completed.
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1.16 RECORD DRAWINGS (AS-BUILT DRAWINGS)

A. Contractor shall provide and keep up-to-date a complete and accurate "as-built" record set of blue 
line prints which shall show every change from the original drawings and the exact "as-built" 
locations and sizes of the work provided under this Section of the specifications.  This set shall 
include locations, dimensions, depth of buried piping, cleanouts, shut-off valves, sewer invert 
locations, plugged wyes, tees, etc. This record shall be kept up-to-date on blue line prints as the job 
progresses and shall be available for inspection at all times.  Submit completed drawings to 
Architect in compliance with Division 1.

B. Include on as-built drawings:
1. Main shut-off valves, plainly marked and identified.
2. Position of all buried or concealed mains accurately dimensioned, both horizontally and 

vertically.
3. Changes in location of piping, duct or equipment from construction documents.  Bottom 

elevations of each duct and pipe.
4. Ceiling and duct access panel locations.
5. Location of temperature control devices including static pressure control probe, stats, 

selected zones, etc.
6. Location of all equipment.
7. Invert elevation of sewer and storm drain pipe below grade.

1.17 OPERATING AND MAINTENANCE DATA

A. General:  Submit to the Architect before acceptance of the installation, complete and at one time.  
Partial or separate data will not be accepted.  Data shall consist of the following minimum 
submissions:
1. Piping Identification Schedule:  Copy of charts as specified under valve tags and charts.
2. Simplified and consolidated control drawings.
3. Equipment:  List of nameplates, including nameplate data and system served.
4. Manufacturer's Literature:  3 copies of manufacturer's instructions for operation and 

maintenance of all mechanical equipment, including replacement parts list.
5. Written Instructions:  Typewritten instructions for operation and maintenance of these 

systems composed of Operating Instructions and Maintenance Schedule.  4 copies 
submitted to the Engineer for approval.

6. Operating Instructions:  A brief description of the system indicating proper setting of switches 
and other equipment furnished for providing control of the system and its components by the 
operator.  Do not include adjustments requiring the technical knowledge of the service 
agency personnel.

7. Maintenance Instructions:  A list of each item of equipment requiring inspection or 
lubrication, describing the performance of such maintenance, and the month of the year 
when each item of equipment should be inspected, serviced, or lubricated.

8. Maintenance Schedule:  A list of each item of equipment requiring maintenance, showing the 
exact type of bearing on every component of each item of equipment, and the frequency 
when each item of equipment should be inspected or serviced.

9. Verbal Instructions:  Upon completion of the work, and at a time designated by the Architect, 
instruct the Owner's representative in the operation and maintenance of the equipment 
supplied by his company.

10. Binders:  Four complete sets of the above data in loose ring binders with permanent covers, 
with permanent identification on back and index.

1.18 COMPLETION
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A. Before Final Review:  The work hereunder will not be reviewed for final acceptance until Operating 
and Maintenance Data, Manufacturer's Literature, Valve Directories, Piping Identification Code 
Directory and nameplates specified herein have been approved and properly posted in the building 
and final cleaning has been completed.

B. Demonstration of Operations:  When the installation is complete and adjustments specified herein 
have been made, operate the systems for one week, during which time demonstrate to the Architect 
that systems are completed and operating in conformance with these specifications.

1.19 GUARANTEE

A. General:  Conform to the GENERAL CONDITIONS of the specifications.

B. Contractor shall guarantee the entire mechanical, plumbing and piping systems unconditionally for a 
period of two (2) years after final acceptance.  If, during this period, any materials, equipment, or any 
part of the systems fail to function properly, the Contractor shall make good the defects promptly and 
without any expense to the Owner.

C. Contractor shall be responsible for all damage to any part of the premises caused by leaks in 
pipelines or equipment furnished and installed under this Section for a period of two (2) years after 
date of acceptance of his work.

D. Parts Warranty:  Provide standard warranty of manufacturer for replacement of parts to apply after 
expiration of above period.  Furnish replacement parts to Owner or to his service agency as 
directed.  Furnish Owner printed manufacturer's warranties' complete with material included and 
expiration dates upon completion of project.

E. Warranty also applies to services including instructions, adjusting, testing, noise, balancing, etc.

PART 2 PRODUCTS

2.1 GENERAL

A. Beyond material and equipment specified, also provide incidental materials required to effect 
complete installation.  Such incidental materials include solders, tapes, caulking, mastic, gaskets, 
and similar items.

B. Materials and equipment shall be uniform throughout the installation.  Equipment of the same type 
shall be of same manufacturer.

C. Products from other manufacturers not listed shall submit specifically in accordance with 
Specification Section 01 25 00 - Substitution Procedures.

2.2 HANGERS AND SUPPORTS

A. All required seismic bracing shall be installed as per Title 24, Part 2, 2022 CBC for total lateral 
forces prescribed in ASCE 7-16 Section 13.3 as defined in ASCE 7-16.

B. Installation shall be as published by OSHPD anchorage pre-approved restraint system.  All hanger 
material to be electroplated zinc or hot-dipped galvanized.  No plain (black) finish allowed.
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C. Trapeze suspension (trapeze hangers may be used for parallel lines if pipes pitch same direction): 
Size channel assembly in accordance with manufacturer’s published load ratings.  No deflections 
shall exceed 1/360 of span (refer to Superstrut load tables).

D. Support and laterally brace all ducts, pipes, and equipment per support detail as indicated on 
drawings.

E. Do not support weight of piping from mechanical equipment, i.e., coil connections.

F. Do not cut or weld to any structural steel without permission of Architect.

G. Provide Semco, Trisolator, or equal pipe isolator at all hangers for non-insulated pipes.

H. Schedule of hangers and supports:

INDIVIDUAL PIPE HANGERS
Pipe Size - inches Hanger Minimum Rod Size - inches
1/2” thru 2” Superstrut C711 3/8”
2-1/2” thru 3” Superstrut C711 1/2”
4” and 5” Superstrut C711 5/8”
6” Superstrut C711 3/4”
8” Superstrut C711 7/8”

TRAPEZE HANGERS
Single or Double 12 Gauge Channel Superstrut A1200 or A1202
Straps Superstrut 70 or 702 series
Pipe Isolators Superstrut 1-716 Cush-A-Clamp

WALL SUPPORT
Individual pipe sizes up to 3” Superstrut S250
Individual pipe sizes 4” thru 8” Superstrut S251

2.3 ROOF, WALL AND FLOOR PENETRATIONS

A. All pipe penetration through poured concrete wall or floor shall be sealed with Metra-seal as shown 
on drawings.  All other pipe penetration holes shall be sealed with a product that will seal against the 
spread of flame, smoke, gases and water, for up to a 3 hour rating.  Product shall be as 
manufactured by 3M Brand (Fire Barrier Penetration Sealing Systems) or equal. Product must have 
been tested and classified by Underwriters' Laboratories and listed in the UL Building Materials 
Directory; "Through-Penetration Fire stop Systems (XHEZ)," and "Fill, Void or Cavity Materials 
(XHHW)." Submittal shall reflect product and manufacturers Spec-Data sheet reflecting approvals.

B. Provide pipe sleeves as follows:

SLEEVE LOCATION SLEEVE MATERIAL
Floor membrane waterproof Duco cast iron body with floor and roof 

construction flashing device, under deck clamp as 
required, J.R. Smith 1720 or approved equal.  
Non membrane floor and Standard weight black 
steel exterior wall pipe with a continuously welded 
water stop of 1/4" steel plate extending from 
outside of sleeve a minimum of 2" all around.
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SLEEVE LOCATION SLEEVE MATERIAL
Non membrane floor and 
continuously exterior wall 
construction.

Standard weight black steel pipe with a welded 
water stop from outside of a sleeve, a minimum of 
2" all around

C. Length of sleeves as follows:

SLEEVE LOCATION SLEEVE LENGTH
Floors Equal to depth of floor construction including 

finish.  Extend minimum 2” above floor level in 
unfinished area, and in pipe chases.

D. Escutcheons: Provide 1" wide chrome or nickel plated plates on all pipes exposed to view, passing 
through floors, walls, partitions, etc. Escutcheons sized to fit pipe and pipe covering and give a 
finished appearance. Escutcheons held in place by set screws. Provide plates on pipes extending 
through sleeves.

2.4 ACCESS DOORS

A. Furnished and installed under this Division.

B. Install where shown or required by regulatory agencies and for access to all concealed valves, 
actuators, fire dampers, volume dampers, motors, equipment, etc.

C. Access doors to be fire rated to match fire rating of wall or ceiling where door is to be installed. 

D. All doors shall have key operated lock.

E. Door sizes shall be 24" x 24" minimum for ceilings and 12" x 12" minimum for walls.

F. Non-rated door: 16 gauge frames, 14 gauge steel door, flange of door shall be 3/4" wide, hinge shall 
be concealed, continuous piano hinge, key operated cylinder lock, finish shall be prime coat of rust 
inhibitive grey baked enamel.

G. Karp Model DSC-214M drywall type with key operated cylinder lock and tile with exact fit.  Finish 
shall be prime coat of rust inhibitive grey baked enamel.

H. Karp Model KDW for gypsum drywall with key operated cylinder lock and tile with exact fit.  Finish 
shall be prime coat of rust inhibitive grey baked enamel.

I. Coordinate all locations with Architect and other trades to avoid conflict and permit for a neat and 
orderly appearance of the entire installation.  The Contractor shall, in advance of the work, furnish 
instructions to the General Contractor as to his requirements for equipment and material installation 
of any kind, whether or not specifically mentioned on drawings or in the specifications, and shall 
include recesses, chases in walls, and all required openings in the structure.  Should furnishing this 
information be neglected, delayed or incorrect and additional cuttings are found to be required, the 
cost of the same shall be charged to this Contractor.

2.5 SEISMIC RESTRAINTS

A. General Requirements:  Seismic restraints shall be provided for all vibration isolated equipment, 
both supported and suspended, and all vibration isolated piping.
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B. Where anchorage details are not shown on the drawings, the field installation shall be subject to the 
approval of the mechanical engineer and the field engineer of the Division of the State Architect.

C. All mechanical equipment shall be braced or anchorage to resist horizontal force acting in any 
direction using the following criteria:
1. The total design lateral seismic force shall be determined from ASCE 7 Section 13.3.1, 

California Building Code (CBC) 2022.  Forces shall be applied in their horizontal directions, 
which result in the most critical loadings for design.  The value of ap (component 
amplification factor) and Rp (component of modification factor) of Section 13.3.1 shall be 
selected from Table 13.6-1, ASCE 7.  The value of Ip (seismic importance factor) and SDS 
(special acceleration) shall be selected from Section 13.1.3 and Section 11.4.4, ASCE 7, 
respectively.

D. For Supported Equipment:
1. Pre-approved isolator restraint system by the State of California and bear approval number.

E. Seismic Restraint Systems for Ductwork and Piping:
1. All required seismic bracing shall be installed as per Chapter 13 of ASCE 7-16 except as 

modified by Section 1616A of the 2022 CBC.
2. Ductwork and piping distribution systems shall be braced to resist forces prescribed in ASCE 

7-16 Section 13.6.7 and 13.6.8 respectively.
3. The bracing and attachments to the structure shall comply with one of the OSPD Pre-

Approvals with OPM #, such as B-Line (OPM 0052-13), Mason Industries (OPM 0043-13), 
M.W. Sausse (OPM 0203-13) as modified to satisfy anchorage requirements of ACI 318-14.

4. Copies of the OPM manual(s) shall be on the jobsite prior to start hanging and bracing of the 
ductwork and pipe distribution systems.

2.6 IDENTIFICATIONS

A. Piping:
1. Identify all piping with Brady Perma-Code, Stenton, or approved equal, self-sticking pipe 

markers consisting of pipe service content wording and arrow indicating directions of flow on 
A.S.A. color background.

2. Arrow and wording are two separate markers which shall be placed immediately adjacent to 
each other.  

3. Markers to be 50 feet apart (maximum) on centers and shall occur where a pipe enters and 
leaves a concealed space.  

4. Use 2" high letter size for pipe or insulation 3" or larger, and 1" size for pipe or insulation 2½" 
or smaller.  

5. Provide at each end of each marker Brady or equal 2¼" wide self-sticking clear tape around 
the periphery of pipe or insulation to further secure the marker.

6. All markers shall be installed after finish painting is complete.

B. Piping Label Colors:

SERVICE BACKGROUND 
COLOR

LETTER 
COLORS

Refrigerant Gas 
(Inherently Low Hazard) Blue White

Refrigerant Liquid 
(Inherently Low Hazard) Green White

Natural Gas Yellow Black
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C. Equipment: Each piece of motor-driven equipment shall be identified by engraved plastic-laminate 
signs.  Signs shall be a minimum of 4-1/2” x 1-1/2” with minimum of 1/2” high white letters on a black 
background, mounted permanently on equipment.  The names shall correspond to those given on 
the control panels be identified as to the area or space served by the equipment.  Automatically 
started motors shall have warning sign:  "THIS MOTOR MAY START AT ANY TIME." The 
equipment shall be further identified with the electrical panel and circuit.

D. Valves: All valves shall have 1-1/2" diameter brass disc stamped with 3/8" high letters showing type 
of services and valve number. Tags shall be attached to valves with brass chain.

E. Refrigerant piping shall be identified in accordance with the UMC Standard 11-2.  Identification shall 
include: type of refrigerant, function and pressure.

2.7 TOOLS AND LUBRICANTS

A. Furnish and turn over to the owner special tools, 2 sets minimum, for each type or size of tool not 
readily available commercially, that are required for disassembly or adjustment of equipment and 
machinery furnished.

B. Grease guns with attachments for applicable fittings:  one for each type of grease required for each 
motor or other equipment.

C. Tool containers:  Hardwood or metal, permanently identified for intended service and mounted, or 
located where directed by the owner.

D. Lubricants:  A minimum of one quart of oil and one pound of grease, of equipment manufacturer’s 
recommended grade and type in unopened containers and properly identified as to use for each 
different application.

PART 3 EXECUTION

3.1 REVIEW OF CONSTRUCTION

A. Work may be reviewed any time by representative of Architect.

B. Advise Architect that work is ready for review at following times:
1. Before concealment of work in walls and above ceilings.
2. When requirements of Contract have been completed.

C. Do not conceal work without Architect's consent.

D. Maintain on project site a set of specifications and drawings for use by Architect's representative.

3.2 NOISE AND VIBRATION

A. Correct conditions at no cost to the Owner if noise or vibrations because of improper material or 
installation occurs in the building.

3.3 GENERAL INSTALLATION METHODS
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A. Where pipe passes through seismic joint, install flexible connection as manufactured by Metraflex to 
allow vertical and horizontal movement during an earthquake.

B. Carpentry, Cutting, Patching and Core Drilling:
1. Provide carpentry, cutting, patching, and core drilling required for installation of material and 

equipment specified in this Division.
2. Do not cut, core or drill structural members without consent of Architect.
3. All asphalt and concrete sawing shall not have any outside corners cut.

C. Waterproof Construction:
1. Maintain waterproof integrity of penetration of materials intended to be waterproof. Caulk 

penetrations of foundation walls and floors watertight. Provide membrane clamps at 
penetrations of waterproof membranes.

2. Provide weatherproof NEMA 3R enclosures for all equipment or devices mounted outside or 
otherwise exposed to the weather.

D. Sleeves, Chases, and Concrete Inserts:
1. Provide all required sleeves, chases, concrete inserts, anchor bolts, etc., and be responsible 

for correct location, installation of same.
2. Sleeves and chases are prohibited in structural members, except where approved in writing.
3. Locating and sizing of openings for ductwork through walls, etc., under this Division.
4. Provide sleeves for each pipe passing through walls, partitions, floors and roofs. 
5. Set all pipe sleeves and inserts in place before concrete is poured.  Coordinate the placing of 

these items to avoid delaying concrete placing operations.
6. Locate all chases, shafts, and openings required for the installation of the mechanical work 

during framing of the structure.  Do any additional cutting and boring required due to 
improperly located or omitted openings without cost of the Owner under the supervision of 
the Architect.

7. Sleeves for un-insulated pipe shall be two pipe sizes larger than pipe passing through or a 
minimum of 1/2" clearance between inside of sleeve and outside of pipe.

8. Sleeves for insulated piping of adequate size to accommodate the full thickness of pipe 
covering with clearance for packing and caulking.

9. Caulk space between sleeve and pipe or pipe covering with an incombustible, permanently 
plastic, water-proof non-staining compound leaving a finished, smooth appearance or pack 
with incombustible fibrous glass to within 1/2" of both wall faces and provide plastic, water-
proof caulking compound.

10. Finish and Plates: Smooth up rough edges around sleeve with plaster.

E. Mechanical Equipment:
1. Where not otherwise indicated, basis for equipment and material installation is published 

recommendations of respective manufacturer.
2. Equipment:

a. Accurately set and level with supports neatly placed and properly fastened. No 
allowance of any kind will be made for negligence on part of Contractor to foresee 
means of bringing in, installing equipment into position inside building.

b. All equipment shall be installed accessible on all sides with operable areas having a 
minimum space clearance as recommended by the manufacturer.

c. Where the School District determines that the Contractor has installed equipment not 
conveniently accessible for operation and maintenance, equipment shall be removed 
and reinstalled or remedial action performed as directed at no additional cost to the 
Owner.

F. Piping and/or Ductwork Systems:
1. Work into complete integrated arrangement, with like elements to make work neat appearing 

finish.
2. Run concealed, except as shown otherwise.
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3. Exposed pipes and ductwork to run parallel with walls or structural element.  Do not install 
any exposed pipe or ductwork without prior approval of Architect.

4. Install with adequate passageways free from obstructions, as high as practicable to maintain 
adequate head room, as shown or as required. Coordinate with work of other Divisions to 
achieve proper head room as specified in this Division.

5. Clearance:  Do not obstruct spaces required by code in front of electrical equipment, access 
doors, etc.

3.4 TESTING AND ADJUSTING

A. General: All defects disclosed as result of the following or other tests or operations shall be promptly 
repaired by and at expense of Contractor and to Architect’s satisfaction.  Test shall comply with all 
necessary codes, rules, and regulations as noted herein before.  Contractor shall supply all 
instruments, labor and tools required by tests.  Any defective material and/or equipment shall be 
repaired, adjusted and replace by new, like materials and equipment, and retested before 
acceptance.

B. Clean and purge equipment and piping before each test.

C. Test various mechanical systems in portions as work progresses. Any system or portion previously 
tested to become part of any repeated test when it becomes part of distribution or collection system.

D. Maintain test pressures for periods stated, or as directed, without loss in pressure except that due to 
change in temperature or authorities having jurisdiction.

E. Operational Tests: Operational tests shall be made on all machinery and devices to determine 
proper compliance with specifications.  All equipment shall function quietly and efficiently; any undue 
noise or vibration caused by malfunctioning of piping and equipment shall be promptly repaired 
and/or corrected before acceptance.

F. Timing of Tests: Two weeks before expected completion date, the Contractor shall put all systems 
and equipment into operation and shall continue operation of same during each working day, but not 
less than five 8-hour periods, until all adjusting, balancing, testing, demonstrations, instructions and 
cleaning of systems have been completed.  Instructions and demonstrations required shall be given 
simultaneously with this operation.

G. Duct Leakage Tests: All ductwork with 2" W.C. or higher static pressure shall be tested for leaks, 
using necessary instruments.  Conduct tests as recommended in SMACNA balancing manual.  
Ductwork handling air pressure less than 2" W.C static pressure shall be sealed wherever visible or 
tactile observations reveal leakage.

H. After completion of testing and adjustment, operate the different systems and equipment under 
normal working conditions for two days and show specified performance. If, in the opinion of the 
Architect, performance of equipment or systems is not according to specifications or submitted data, 
alter or replace equipment at no increase in contract sum. Contractor, at his option, may order tests 
from an independent approved laboratory to prove compliance. All such tests shall be at no increase 
in contract sum.

I. At completion of work, perform and submit the Mechanical HVAC Acceptance Forms in accordance 
with Title 24, Part 6. Identification of which acceptance forms to be submitted are outlined on the 
NRCC-MCH-01-E form.

3.5 INSTALLATION OF PIPING AND EQUIPMENT
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A. Closing-In of un-inspected Work:  Do not allow or cause any of the work to be covered up or 
enclosed until it has been inspected, tested, and approved by the Architect.  Any work enclosed or 
covered prior to such inspection and test shall be uncovered and, after it has been inspected, tested, 
and approved, make all repairs with such materials as may be necessary to restore all work, 
including that of other trades, to its original and proper condition.

B. Before lying of any pipe or digging of any trenches, Contractor shall determine by actual excavation 
and measurement exact locations and depth of existing utility and service lines to which he is going 
to connect.  In event depth of existing sewer main or storm drain is not sufficient to permit installation 
of piping as detailed on drawings or to make connection in manner indicated; Contractor shall confer 
with the Architect, Owner's representative and Engineer for Direction.

C. Conceal all piping within finished rooms, unless otherwise noted on drawings.

D. Cut pipe accurately to measurements established at the building; work into place without springing 
or forcing; properly clear all windows, doors and other openings.  Excessive cutting or other 
weakening of the building structure to facilitate piping installation will not be permitted.

E. Make all changes in direction with fittings and changes in main sizes through eccentric reducing 
fittings.  Unless otherwise noted, install water supply and return piping with straight side of eccentric 
fittings at top of pipe.

F. Provide sufficient swing joints, ball joints, expansion loops, and devices necessary for a flexible 
piping system.

G. Provide union and isolating valves on piping at all equipment or apparatus.  Locate valves so that 
the equipment can be removed without dismantling any branch lines.

H. Install drain valves at all low points of each system to enable complete drainage, and air vents at all 
high points in the piping system to enable complete air venting.  Install automatic air vent at all high 
points in the main piping systems.

I. Support piping independently at pumps, coils, tanks, and the like so that its weight will not be 
supported by the equipment.

J. Pipe all drains from pump glands, drip pans, relief valves, air vents, etc., to spill over an open sight 
drain, floor drain or other acceptable discharge points, and terminate with a plain end unthreaded 
pipe, 2" above the drain.

K. Securely bolt in place to building structures, all equipment, isolators, hangers, etc.

L. Pitch pipe line as required for proper drainage and elimination of air. 

M. Wire for hanging or strapping pipes not permitted.

N. Support each run of piping independently from all other piping.

O. Install spring vibration isolation in mechanical rooms and penthouse for all pipes’ elbows and also 
within 40 feet of pipe length.

P. Equipment Access:
1. Install all piping, equipment and accessories to permit access for maintenance.  Relocate 

piping, equipment and accessories required to provide maintenance access at no additional 
cost.
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2. Furnish access doors where any valves and equipment requiring access for servicing, 
repairs or maintenance located in walls, chases or above ceilings.  Coordinate the location of 
access doors of access doors with and install by the applicable Contractor installing walls or 
ceilings.

Q. Install gauges, thermometers, valves and other devices with due regard for ease in reading or 
operating and maintaining said devices.  Locate and position thermometers and gauges to be easily 
read by operator or staff standing on floor or walkway provided.  Servicing shall not require 
dismantling adjacent equipment or pipe work.

3.6 PIPE JOINTS

A. Copper Tubing:
1. Cut square, remove burrs and clean pipe and inside of female fitting to a bright finish with 

steel wool, wire brush, sandpaper or emery cloths.  Apply solder flux with brush to tubing.  
Remove internal parts of solder-end valves prior to soldering.

2. Provide dielectric unions at points of connection of all copper tubing and any ferrous piping 
and equipment.

3. Joining of Copper Pipes:
a. Piping 1-1/2” and smaller: 95-5 solder
b. Piping larger than 1-1/2”: Sil-Fos brazing 1000°F minimum.
c. All solder shall be lead free.

3.7 HANGERS AND SUPPORTS:

A. Piping:
1. Space hangers and supports for horizontal copper tubing according to the following 

schedule:

TUBE SIZE - inches MAXIMUM SPACING
1” and smaller 6 feet on center
1-1/4” and 1-1/2” 7 feet on center
2” and 2-1/2” 8 feet on center
3” and larger 10 feet on center

2. Space hangers and supports for horizontal iron pipes according to the following schedule:

PIPE SIZE - inches MAXIMUM SPACING
1-1/4” and smaller 8 feet on center
1-1/2” thru 3” 10 feet on center
4” and larger 14 feet on center
All cast iron 5 feet on center*

a. * Locate hangers within 18" of each joint per California Building Code.
3. Safety Hanger Wires:

a. For air diffusers and other mechanical units to be mounted on suspended-grid ceiling 
systems and weighing less than 20 pounds may be supported directly on the runners of 
a heavy duty grid system but, in addition, they must have a minimum of two (2) #12 
gage slack safety wires attached to the fixture at diagonal corners and anchored to the 
structure above.

b. In advance of ceiling hanger-wire work, provide to job site layouts and/or instruction 
necessary for proper installation of safety wires.

c. Connect safety wires to mechanical diffusers and equipment.
d. For diffusers and equipment units weighing 20 pounds or more must be independently 

supported by not less than four (4) taut #12 gage wires, each 
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attached to the fixture and to the structure above.  The four (4) taut #12 gage wires, 
including their attachment to the structure above, must be capable of supporting four 
(4) times the weight of the unit.

3.8 IDENTIFICATION OF VALVES

A. Provide 3 typewritten charts assembled in 3-ring binders showing the valve numbers together with 
their locations and use.  Mount on metal frames and installed as directed the Architect.

3.9 VIBRATION ISOLATION

A. The entire system, including equipment, air ducts, pipes, motors, and all other parts must be 
noiseless and free of vibration transmission.

B. The Contractor shall not install any equipment or pipe which makes rigid contact with the “building” 
unless it is approved in this specification or by the Architect.  “Building” includes slabs, beams, 
studs, walls, lath, etc.

C. The installation or use of vibration isolators must not cause any change of position of equipment or 
piping which would result in stresses in piping connections or misalignment of shafts or bearings.  In 
order to meet this objective, equipment and piping shall be maintained in a rigid position during 
installation.  The load shall not be transferred to the isolator until the installation is complete and 
under full operational load.

D. The Contractor shall correct, at no additional cost, all installations which are deemed defective in 
workmanship or materials by the Architect.

3.10 PROTECTION, CARE, AND CLEANING

A. Provide adequate means for, and fully protect, all finished parts of the materials and equipment 
against physical damage from whatever cause during the progress of this work and until final 
completion.

B. During construction, properly cap all lines and equipment nozzles so as to prevent the entrance of 
sand, dirt, etc.  Protect equipment against moisture, plaster, cement, paint or other work of other 
trades by covering it with polyethylene sheets.

C. After installation has been completed, clean all systems.

D. Piping, Ductwork and Equipment to be insulated: Clean exterior thoroughly to remove rust, plaster, 
cement, and dirt before insulation is applied.

E. Piping, Ductwork and Equipment to be painted: Clean exterior of piping, ductwork and equipment, 
exposed in completed structure, removing rust, plaster cement, and dirt by wire brushing.  Remove 
grease, oil, and similar materials by wiping with clean rags and suitable solvents.  Touch up primer 
coat as required.

F. Motors, Pumps and Other Items with Factory Finish: Remove grease and oil and leave surfaces 
clean and polished.

G. Plumbing Fixtures: Clean and polish fixtures immediately prior to final inspection or Owner’s 
occupancy.  Clean floor drain grates; check each fixture to insure against trap stoppage.

3.11 LUBRICATION
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A. Upon completion of the work and before turning over to the Owner, clean and lubricate all bearings 
except sealed and permanently lubricated bearings.  Use only lubricant recommended by the 
manufacturer.

3.12 PAINTING

A. Properly prepare work under this Division to be finish painted under SECTION 09 91 00, 
"PAINTING".

B. Paint duct black behind grilles and diffusers where duct is visible.

3.13 COMPLETION

A. Before Final Review: The work hereunder will not be reviewed for final acceptance until Operating 
and Maintenance Data, Manufacturer’s Literature, Valve Directories, Piping Identification Code 
Directory and name plates specified herein have been approved and properly posted in the building 
and final cleaning has been completed.

B. Demonstration of Operations: When the installation is complete and adjustments specified herein 
have been made, operate the systems for a period of one week, during which time demonstrate to 
the Architect that systems are completed and operating in conformance with these specifications.

3.14 ALTERATION WORK

A. Existing installations are to be altered in the areas indicated.  Disconnect, remove or relocate 
material and equipment required by removal of or changes to existing construction.  Where the work 
of this trade or the work of other trades interrupts or interferes with existing services, all such service 
to be re-established in the manner directed by the Architect.  Existing installations, and similar work, 
have been indicated on the drawings as accurately as possible.  Accuracy of such information is not 
guaranteed and the Contractor to determine exact requirements as work progresses.  Provide all 
alterations, extensions, additions, and related work required providing the finished project.  Existing 
materials removed and not required for re-installation to remain the property of the Owner and to be 
delivered to the Owner.  Materials which the Owner does not wish to retain shall become the 
property of the Contractor and to be removed from the site.

B. At completion of alteration work, any existing work not required for proper operation of the 
completed system shall be removed.

END OF SECTION
04/28/21
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SECTION 23 0 593 

TESTING, ADJUSTING, AND BALANCING

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Air systems.

1.2 RELATED DOCUMENTS

A. The General Conditions, Special Conditions, Division 1 – General Requirements, and Section 
23 05 00 are hereby made a part of this Section as if repeated herein.

PART 2 PRODUCTS - not used

PART 3 EXECUTION

3.1 QUALIFICATION

A. Balancing to be performed by independent balancing specialty firm.

B. Certified member of Associated Air Balancing Council (AABC), in accordance with AABC guide 
and recommendations or

C. Certified member of National Environmental Balance Bureau (NEBB), in accordance with 
NBBC performance and techniques and

D. Follow recommended procedures by ASHRAE and SMACNA.

E. Shall be under the direct supervision of the general contractor.  Shall adjust and re-adjust this 
part of the work until the operation complies with the requirements of the drawings and 
specifications.

3.2 COORDINATION

A. Coordinate required locations of duct test openings during construction period.

B. Provide all necessary action and coordination with regard to ACCEPTANCE TESTING as 
outlined in Specification Section 23 05 00.

3.3 PROCEDURES - PRECONSTRUCTION PLAN CHECK & REVIEW

A. Use instruments accurately calibrated and maintained in good working order. If requested, 
conduct tests in the presence of a representative of the Architect and/or a representative of the 
Owner.

B. General:  Submit to the Architect the following in accordance with conditions of the Contract 
and Division 1 specification sections.
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1. Review the project documents and contractor submittals for their effect on the test and 
balance process and overall performance of the HVAC system.

2. Review location and type of volume dampers in the air distribution system.

3. Review inlet conditions to HVAC equipment.

4. Review locations, type and size of balancing valves, and automatic control valves in the 
water flow system.

5. Review location of pressure sensors in the air and water distribution systems.

6. Review automatic control systems as they affect the test and balance procedure and 
the final Acceptance Testing.

3.4 PROCEDURES - ONGOING JOB SITE INSPECTIONS

A. During construction, the balancing agency shall inspect the installation of pipe systems, sheet 
metal work, temperature controls, and other component parts of the HVAC systems.  
Inspections shall be conducted a minimum of two times.  (Typically this is performed when 
60% of the duct work is installed and again when 90% of the total system is installed and prior 
to insulation of the piping.)

B. The balancing agency shall submit a written report (3 copies) of each inspection to the Owner's 
representative, the consultant and the contractors responsible for correcting noted deficiencies.

C. Check for necessary balancing hardware (dampers, flow meters, valves, pressure taps, 
thermometer well, etc.) to determine if they are installed properly and readily accessible.

D. Identify and evaluate any variations from system design.

E. Identify and report possible restriction in systems (closed fire dampers, poorly designed duct 
fittings, etc.).

F. Notify HVAC contractor of air or water system performance deficiencies by the test before 
balancing the system.

G. Beginning of work means of acceptance existing conditions.

3.5 AIR SYSTEM TEST & BALANCE PROCEDURES

A. Adjust air handling and distribution systems to provide required or design supply, return, and 
exhaust air quantities.

B. Make air quantity measurements in ducts by traverse of entire cross-sectional area of duct.

C. Measure air quantities at air inlets and outlets.

D. Use volume control devices to regulate air quantities only to extent that adjustments do not 
create objectionable air motion or sound levels.  Effect volume control by duct internal devices 
such as dampers.

E. Vary total system air quantities first by adjustment of fan speeds.  Provide drive changes as 
required.  Vary branch air quantities by damper regulation as secondary adjustment.

F. Balancing and adjusting air systems:

1. Perform the following tests, compile information and submit on report form with suitable 
cover, index, etc.
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2. Air balance shall be performed with filters partially blocked to simulate a 90 percent 
loading of filters.

3. Fan Speeds:  Test and adjust fan RPM to achieve design CFM requirements.  Make 
any changes in pulley sheave, belts, and dampers or add dampers necessary to correct 
balance at no additional cost to owner.

4. Current & Voltage:  Measure and record motor current and voltage.

5. Pitot Tube Traverse:  Perform a Pitot tube traverse of main supply and return ducts to 
obtain total CFM.  If a Pitot tube traverse is not practical, the summation of the outlets or 
inlets may be used.  An explanation of why a traverse was not made must appear on 
the appropriate data sheet.

6. Outside Air:  Test and adjust system minimum outside air by Pitot tube traverse.  If a 
Pitot tube traverse is not practical, the percentage of outside air may be determined by 
calculations from the return air, outside air, and mixed air temperature.  Make 
allowances for heat of compression and motor heat where applicable.

7. Static Pressure:  Test and record system static pressures, including suction and 
discharge static pressure profile of each fan.

8. Air Temperature:  Take wet bulb and dry bulb air temperatures on the entering and 
leaving side of each cooling coil.  Dry bulb temperatures shall be taken on the entering 
and leaving side of each heating coil and gas heater.

9. Zone Ducts (Supply & Return):  Adjust zone ducts to within design CFM requirements.

10. Main Ducts:  Adjust main ducts to within design CFM requirements.  Multi-diffuser 
branch ducts shall have at least one outlet or inlet volume damper completely open.

11. Branch Ducts:  Adjust branch ducts to within design CFM requirements.

12. Tolerance:  Test and balance each diffuser, grille, and register to within plus or minus 5 
percent of design requirement.

13. Identification:  Identify the location and area of each grille, diffuser, register, and 
terminal box.  This information shall be recorded on air outlet data sheets.

14. Description:  Record the size and type of each diffuser, grille, and register on air outlet 
data sheets.

15. Minimizing Drafts:  Adjust all diffusers, grilles, and registers to minimize drafts in all 
areas.

16. Exhaust, Supply and Transfer Fans.
a. Measure fan static pressures, total CFM, makeup air and fan RPM.
b. Measure motor operating voltage and amperage.

17. Record the specified, against the actual, supplied horsepower and electrical 
characteristics of all motors.

18. Verify capacities of all A.C. systems, make-up air units, and supply transfer and exhaust 
fans.

3.6 CONTROL SYSTEMS VERIFICATION

A. Verify that all control devices are properly connected.

B. Verify that all dampers and other controlled devices are operated by the intended controller.

C. Verify that all dampers are in the position indicated by the controller (open, closed or 
modulating).

D. Verify the integrity of dampers in terms of tightness of close-off and full-open positions.
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E. Check the location of all thermostats for potential erratic operation from outside influences such 
as sunlight, drafts or cold walls.

F. Check the sequence of operation that any control mode is in accordance with approved shop 
drawings.

G. Verify that all controller set points meet the design intent.

H. Check all dampers for free travel.

I. Verify the operation of all interlock systems.

J. Perform all system verification to assure the safety of the system and its components.

3.7 SYSTEM PERFORMANCE VERIFICATION

A. At the time of final inspection, the Test and Balance (TAB) Agency shall recheck, in the 
presence of the Owner's Representative, specific and random selection of data, air quantities, 
and air motion recorded in the Certified Report.

B. Points and areas for recheck shall be selected by the Owner's Representative.

C. Measurement and test procedures shall be the same as approved for work forming a basis of 
Certified Report.

D. Selections for recheck, specific plus random, will not normally exceed 25 percent of the total 
number tabulated in the report, except that special air systems may require a complete recheck 
for safety reasons.

E. If random tests elicit a measured flow deviation of ten percent or more from that recorded in the 
Certified Report listings, by ten percent or more of the selected recheck stations, the report is 
rejected, all systems shall be readjusted and tested, new data recorded, new Certified Report 
submitted, and new inspections tests made, all at no additional cost to Owner.

F. Following system verification of the Certified Report by the Owner's Representative, the 
settings of all valves, splitters, dampers, and other adjustment devices shall be permanently 
marked by the TAB Agency, so that adjustment can by restored if disturbed at any time.  
Devices shall not be marked until after system verification.

3.8 RECORDS

A. Keep continuous record of all test reading and submit three (3) copies of typewritten balancing 
reports upon completion.  Submit floor plan indicating location of all measurements including 
terminal units, air outlets, and fans.

B. Upon completion of the work, submit all records and certifications approving the testing 
requirements to the Architect before final payment is made.

C. Defective work or material replaced or repaired, as necessary and the inspection and test 
repeated.  Repairs made with new materials.  No caulking of screwed joints or holes will be 
acceptable.

D. No part of any work shall be covered until after it is inspected, tested and approved.

END OF SECTION
04/28/21
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SECTION 23 07 00

MECHANICAL INSULATION

PART 1 - GENERAL

1.1 DESCRIPTION

A. Field applied insulation for thermal efficiency and condensation control for HVAC, piping 
systems (HVAC), ductwork and equipment.

B. Refer to Section 22 00 00 for insulation of Plumbing Piping.

C. Definitions:
1. Air-conditioned space:  Space directly supplied with heated or cooled air.
2. ASJ+:  All service jacket, white finish facing or jacket.
3. Cold:  Equipment, ductwork, or piping handling media at design temperature of 60°F or 

below.
4. Concealed:  Ductwork and piping above ceilings and in chases, interstitial space, and 

pipe spaces.
5. Conditioned Space:  A room area which is heated or cooled.
6. Exhaust Duct:  A duct transporting air from one or more rooms only to the out-of-doors.
7. Exposed:  Piping, ductwork, and equipment exposed to view in finished areas including 

mechanical and electrical equipment rooms.  Attics and crawl spaces where air handling 
units are located are considered to be mechanical rooms.  Shafts, chases, interstitial 
spaces, unfinished attics, crawl spaces and pipe basements are not considered finished 
areas.

8. FSK:  Foil-scrim-kraft facing.
9. Hot:  Ductwork handling air at design temperature above 60°F; equipment or piping 

handling media above 105°F.
10. Return Duct:  A duct transporting air from one or more rooms toward fan if such air can 

be, at any time, circulated back to any rooms.
11. Run-outs:  2" maximum pipe size and 12 feet maximum branch length connection to 

individual equipment.
12. Thermal conductance:  Heat flow rate through materials.

a. Flat surface:  BTU per hour per square foot.
b. Pipe or cylinder:  BTU per hour per linear foot.

13. Thermal conductivity (‘k’):  BTU per inch thickness, per hour, per square foot, per degree 
Fahrenheit temperature difference.

14. Transfer duct:  A duct transporting air from one or more rooms to another room or rooms.
15. Unconditioned Space:  A room or area which is neither heated nor cooled.

1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Section 23 05 00, COMMON WORK RESULTS FOR HVAC.

B. Section 22 00 00, PLUMBING

C. Section 23 23 00, REFRIGERANT LINES 

D. Section 23 33 00, DUCTWORK AND ACCESSORIES
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1.3 REFERENCES

A. ASTM C518 - Steady State Heat Flux Measurements and Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus.

B. ASTM C553 - Mineral Fiber Blanket and Felt Insulation.

C. ASTM C612 - Mineral Fiber Block and Board Thermal Insulation.

D. ASTM E84 - Surface Burning Characteristics of Building Materials.

E. ASTM E96 - Water Vapor Transmission of Materials.

F. CMC – California Mechanical Code.

G. NFPA 90A - Installation of Warm Air Heating and Air Conditioning Systems.

H. NFPA 255/UL 723 - Surface Burning Characteristics of Building Materials.

I. USGBC – U.S. Green Building Council.

1.4 CRITERIA

A. Comply with NFPA 90A, particularly paragraphs 2-1.3; 2-2; and 3-3.8, parts of which are 
quoted as follows:
1. "2-1.3.1 Duct coverings, duct linings, vapor barrier facings, tapes, and core materials in 

panels used in duct system shall have a flame spread rating not over 25 without 
evidence of continued progressive combustion and a smoke developed rating not higher 
than 50.  If coverings and linings are to be applied with adhesives, they shall be tested 
as applied with such adhesives, or the adhesives used shall have a flame spread rating 
not over 25 and a smoke developed rating no higher than 50 when in the final dry state."

2. "2-1.3.6 Pipe insulation and coverings shall meet the requirements of 2-2.1.2(a) when 
installed in ducts, plenums, or concealed spaces used as part of the air distribution 
system."

3. "2-2.1.2(a) All materials exposed to the air flow shall have smoke developed ratings not 
greater than 50 and be non-combustible or limited combustible."

4. "3-3.8.1  Where ducts pass through walls, floors, or partitions required to have a fire 
resistance rating and fire dampers are not required, the opening in the construction 
around the duct shall not exceed one inch (2.54 cm) average clearance on all sides and 
shall be filled solidly with an approved material capable of preventing the passage of 
flame and hot gases sufficient to ignite cotton waste when subjected to the same NFPA 
255 time-temperature fire conditions required for fire barrier penetration."  (Note:  By 
NFPA 101, 6-2.3.4 and 6-3.6, this requirement applies to pipe penetrations of fire or 
smoke barriers also.)

B. Test methods:  ASTM E84, UL 723, or NFPA 255.

C. Specified ‘k’ factors are at 75°F mean temperature unless stated otherwise.  Where optional 
thermal insulation material is used, select thickness to provide thermal conductance no greater 
than that for the specified material.  For pipe, use insulation manufacturer's published heat flow 
tables.  For domestic hot water supply and return, run out insulation and condensation control 
insulation, no thickness adjustment need be made.

D. All materials shall be compatible and suitable for service temperature, and shall not contribute 
to corrosion or otherwise attack surface to which applied in either the wet or dry state.
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E. Underwriters Laboratories, Inc., label or listing, or satisfactory certified test report from an 
approved testing laboratory will be required to show that surface burning characteristics for 
materials to be used do not exceed specified ratings.

F. Lining materials installed within ducts shall have mold, humidity and erosion resistant surface 
that meet the requirements of CMC 605.0, ASTM C 1104 and ASTM C 1071 for surface 
erosion resistance.

G. General:  All insulating material required for piping, mechanical equipment and duct work etc., 
shall be furnished and installed under this Section of the specifications.  The execution of the 
work shall be in strict accordance with Title 24, Energy Conservation Standards and the best 
practice of the trade and the intent of this specification.  All insulation shall be UL listed and 
shall meet all code requirements.

H. Surface burning characteristics:
1. Flame spread…………25
2. Smoke developed….…50

I. Every package or standard container of insulation or accessories delivered to the job site for 
use must have a manufacturer's stamp or label giving the name of the manufacturer and 
description of the material.

J.  Acceptable Manufacturers:
1. Fiberglass Insulation:  Owens-Corning Fiberglas, CertainTeed, Knauf.
2. Flexible Elastomeric: Armstrong, Halstead, IMOCA, or Rubatex.
3. Fiberglass Premolded Pipe Fitting Covers: Insul-Coustic/Birma Corp., Childers, 

Speedline, or Zeston.
4. Adhesives and Cements:  Armaflex Low VOC Spray Contact Adhesive by Armacell.
5. Weld Pins: Nelson Stud Welding Div. TRW Inc. Duro Dyne Corp., Tuff-Weld, or Grip 

Nail.

1.5 ENVIRONMENTAL REQUIREMENTS

A. Maintain ambient temperatures and conditions required by manufacturers of adhesives, 
mastics, and insulation cements.

B. Maintain temperature during and after installation for minimum period of 24 hours.

C. Manufacturer’s products for insulation, adhesives and caulk shall be listed by the USGBC.

1.6 SUBMITTALS

A. Manufacturer's Literature and Data:
1. Insulation materials:  Each type used.  State surface burning characteristics.
2. Insulation listings for all required Standards Listing.
3. Insulation facings and jackets:  Each type used.  Make it clear that white finish will be 

furnished for exposed ductwork, casings and equipment.
4. Insulation accessory materials:  Each type used.
5. Manufacturer's installation and fitting fabrication instructions for flexible unicellular 

insulation.
6. Make reference to applicable specification paragraph numbers for coordination.

PART 2 - PRODUCTS
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2.1 DUCTWORK & PLENUM INSULATION

A. Flexible Glass Fiber:  ASTM C653; flexible, non-combustible blanket.
1. ‘K’ ('ksi') Value:  ASTM C518, 0.48 at 75F.
2. Density: 0.75 lb/ft3.
3. Maximum service temperature:  250F.
4. Thickness: 1½" unless otherwise specified.
5. Vapor Barrier Jacket:  Kraft paper reinforced with glass fiber yarn and bonded to 

aluminized film vinyl, secured with pressure sensitive tape. Moisture vapor transmission:  
ASTM E96; 0.5 perm.

6. Tie Wire:  Annealed steel, 16 gauge.

B. Duct Liner:  ASTM C553; flexible, non-combustible blanket.
1. 'K' ('ksi') Value:  ASTM C518, 0.24 at 75F.
2. Density: 1.5 lb/ft3 minimum.
3. Maximum service temperature:  250F.
4. Thickness: 1" standard, 2” where indicated on plans.
5. Maximum Velocity on Coated Air Side:  4,000 ft/min.
6. Adhesive:  Waterproof, fire retardant type.
7. Liner Fasteners:  Galvanized steel anchor pins with speed washers.
8. Adhesives and Sealants:  UL listed or classified.  Type 1 per Adhesive and Sealant 

Council Standard ASCC-A-7001 and listed by the USGBC.

PART 3 - EXECUTION

3.1 GENERAL INSTALLATION REQUIREMENTS

A. Required pressure tests and connections shall be completed and the work approved by the 
owner or owner’s representative before application of insulation.  Surface shall be clean and 
dry with all foreign materials, such as dirt, oil, loose scale and rust removed.

B. Apply covering (jackets) after pipes, ducts and equipment have been tested and proven tight.

C. Except for specific exceptions, insulate entire specified equipment, piping, (pipe, fittings, 
valves, accessories) and duct systems.  Insulate each pipe and duct individually.  Do not use 
scrap pieces of insulation where a full length section will fit.

D. Insulation materials shall be installed in a first class manner with smooth and even surfaces, 
with jackets and facings drawn tight and smoothly cemented down at all laps.  Insulation shall 
be continuous through all sleeves and openings, except at fire dampers and duct heaters 
(NFPA 90A).  Vapor barriers shall be continuous and uninterrupted throughout systems with 
operating temperature 60°F and below.  Lap and seal vapor barrier over ends and exposed 
edges of insulation.  Anchors, supports and other metal projections through insulation on cold 
surfaces shall be insulated and vapor sealed for a minimum length of six inches.

E. Insulation on piping shall be terminated square at items not to be insulated, access openings 
and nameplates.  Cover all exposed raw insulation with white sealer or jacket material.

F. HVAC work not to be insulated:
1. Internally insulated ductwork and exhaust air except where otherwise designated. 
2. In hot piping:  Unions and flexible connectors.  Insulate piping to within approximately 

three inches of un-insulated items.
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3. Do not internally line exhaust ducts serving kitchen or dishwasher hoods or vapor laden 
ducts.

G. Apply insulation materials subject to the manufacturer's recommended temperature limits.

3.2 INSTALLATION

A. Installation:  In absence of specified installation requirements follow manufacturer's published 
recommendations.

B. Continue insulation vapor barrier through penetrations.

C. External Ductwork Insulation:
1. Secure with 4" strips of adhesive, 8" on center.
2. For rectangular ducts 24" and wider, secure to bottom of duct with mechanical fasteners 

18" on center.
3. Wrap with 18 gauge galvanized wire, 18" on center.
4. Adhesive requirements same as for duct liner.
5. Provide insulated ductwork conveying air below ambient temperature with vapor barrier 

jacket.  Finish with tape.  Seal vapor barrier penetrations with vapor barrier adhesive.
6. Provide insulated ductwork conveying air above ambient temperature with or without 

standard vapor barrier jacket.  Where service access is required, bevel and seal ends of 
insulation.

7. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
8. Install without sag on underside of ductwork.  Use adhesive or mechanical fasteners 

where necessary to prevent sagging.
9. For ductwork exposed in mechanical equipment rooms or in finished spaces, finish with 

aluminum jacket.
10. For exterior ductwork with external insulation provide aluminum jacket sealed watertight 

with caulk.

D. Duct Liner:
1. Secure liner with adhesive for 100% coverage, anchor pins and speed washers. Refer to 

SMACNA Duct Liner Application Standards for installation.
2. Seal liner surface penetrations with adhesive.
3. Duct dimensions indicated are net inside dimensions required for air flow.  Increase duct 

size to allow for liner thickness.
4. Surface adjacent to air flow, including at joints, shall be uniformly flat.
5. Seal butt joint edges of liner to prevent erosion.  For rectangular ducts provide sheet 

metal end caps to cover liner edges at entering and leaving edges of lined duct section; 
for round ducts use low velocity duct sealant.  For plenum lining, provide sheet metal 
caps at exposed edges, e.g., where liner terminates at access door.

3.3 DUCTWORK INSULATION SCHEDULE
SERVICE SUPPLY RETURN EXHAUST

In Mechanical and Fan Rooms DL DL DL
Within 10' or 10 duct diameters of fan, whichever 
is greater DL DL DL

Concealed between roof and ceiling WV W --
Out of doors unless otherwise noted DL DL --
Concealed in shaft adjacent To unconditioned 
space or building exterior WV W --

Other concealed WV -- --
Exposed within space -- -- --
Return and exhaust stub ducts from ceiling 
plenum into shafts -- -- --
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A. Notes for Duct Insulation Schedule:
1. Abbreviations:

a. DL Duct Liner
b. W Flexible Glass Fiber Duct wrap without vapor barrier
c. WV Flexible Glass Fiber Duct wrap with vapor barrier

2. Where lining is specified, other insulation is not required.
3. Where lining is specified in ducts or shafts constructed of architectural materials, apply 

plenum lining to such materials.
4. Where round ducts are specified to be lined, use one of the following methods:

a.  Line ducts as specified.
b.  Provide pre-insulated duct or approved equal.
c.   Where space permits and where permitted by Architect, provide equivalent size 

lined rectangular ducts (based on equal friction) in lieu of lined round ducts.

END OF SECTION
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SECTION 23 33 00

DUCTWORK AND ACCESSORIES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Special Conditions and Division 1 
Specification Sections apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Ductwork.
2. Back-draft dampers.
3. Volume dampers.
4. Damper regulator.
5. Turning vanes.
6. Flexible ducts.
7. Duct accessory hardware.
8. Duct Adhesives, Sealants, and Caulks
9. Duct Cleaning.

1.3 SUBMITTALS

A. Product data for the following:
1. Back-draft dampers.
2. Volume dampers.
3. Damper regulator
4. Turning Vanes.
5. Flexible ducts.
6. Duct Sealants.

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, 
method of field assembly, components, and location and size of each field connection.
1. Special fittings.
2. Manual-volume damper installations.

C. Coordination Drawings:  Reflected ceiling plans, drawn to scale and coordinating penetrations and ceiling-
mounting items.  

1.4 QUALITY ASSURANCE

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and NFPA 90B, "Installation of 
Warm Air Heating and Air Conditioning Systems".

PART 2 PRODUCTS
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2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to the 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, manufacturers specified.
2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers 

specified.

2.2 SHEET METAL MATERIALS

A. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for acceptable materials, 
material thicknesses, and duct construction methods, unless otherwise indicated on drawings and as herein 
specified.

B. Galvanized Sheet Steel:  Lock-forming quality; complying with ASTM A653 and having G60 coating designation; 
ducts shall have mill-phosphatized finish for surfaces exposed to view.

C. Stainless Steel:  ASTM A480.

D. Aluminum Sheets:  ASTM B209, alloy 3003, temper H14; with mill finish for concealed ducts and standard, 1-side 
bright finish for exposed ducts.

E. Extruded Aluminum:  ASTM B221, alloy 6063, temper T6.

F. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal 
ducts; compatible materials for aluminum and stainless-steel ducts.

G. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter 
for lengths longer than 36 inches.

2.3 BACK-DRAFT DAMPERS

A. Manufacturers:
1. Air Balance, Inc.
2. American Warming and Ventilating.
3. CESCO Products.
4. Duro Dyne Corp.
5. Greenheck.
6. Penn Ventilation Company, Inc.
7. Prefco Products, Inc.
8. Ruskin Company.
9. Vent Products Company, Inc.

B. Description:  Multiple-blade, parallel action gravity balanced, with center-pivoted blades of maximum 6-inch width, 
with sealed edges, assembled in rattle-free manner with 90-degree stop, steel ball bearings, and axles; 
adjustment device to permit setting for varying differential static pressure.

C. Frame:  0.052-inch thick, galvanized sheet steel with welded corners and mounting flange.

D. Blade Seals:  Neoprene.

E. Blade Axles:  Galvanized steel.
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F. Tie Bars and Brackets:  Galvanized steel.

G. Return Spring:  Adjustable tension.

2.4 VOLUME DAMPERS

A. Manufacturers:
1. Air Balance, Inc.
2. American Warming and Ventilating.
3. Flexmaster U.S.A., Inc.
4. McGill AirFlow Corporation.
5. METALAIRE, Inc.
6. Nailor Industries Inc.
7. Penn Ventilation Company, Inc.
8. Ruskin Company.
9. Vent Products Company, Inc.

B. General Description:  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 Classes of 3-inch w.g. or higher:  End bearings or other seals for ducts with axles full length of 

damper blades and bearings at both ends of operating shaft.

C. Standard Volume Dampers:  single-blade design as indicated, standard leakage rating, with linkage outside air 
stream, and suitable for horizontal or vertical applications.
1. Steel Frames:  Hat-shaped, galvanized sheet steel channels, minimum of 0.064 inch thick, with mitered and 

welded corners; frames with flanges where indicated for attaching to walls and flangeless frames where 
indicated for installing in ducts.

2. Roll-Formed Steel Blades:  0.064-inch thick, galvanized sheet steel.
3. Blade Axles:  Galvanized steel.
4. Bearings:  Molded synthetic.
5. Bars and Brackets:  Galvanized steel.

D. Jackshaft:  One-inch- diameter, galvanized-steel pipe rotating within 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 in multiple-damper 

assembly.

E. 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.

2.5 DAMPER REGULATORS

A. Manufacturers:
1. Ventfabrics.
2. Ventlock.
3. Young.

B. At inaccessible dampers, provide with remote operators.
1. Flush to Ceiling:  Young 270-301-EZ mounting bracket for Bowden Cable Controls.  Use with Young 

5020CC round or 830ACC rectangular dampers OR 270-301-EZ-B kit for dampers furnished separately.
2. Alternatively provide Young 270-275 for controller mounted in diffuser/register.
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2.6 TURNING VANES

A. Fabricate to comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for vanes and vane 
runners.  Vane runners shall automatically align vanes.

B. Manufactured Turning Vanes:  Fabricate 1-1/2-inch wide, double-vane, curved blades of galvanized sheet steel 
set 3/4 inch o.c.; support with bars perpendicular to blades set 2 inches o.c.; and set into vane runners suitable for 
duct mounting.
1. Available Manufacturers:

a. Ductmate Industries, Inc.
b. Duro Dyne Corp.
c. METALAIRE, Inc.

C. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.
1. Airsan Acoustiturn or equal.

2.7 FLEXIBLE CONNECTORS

A. Available Manufacturers:
1. Ductmate Industries, Inc.
2. Duro Dyne Corp.
3. Ventfabrics, Inc.
4. Ward Industries, Inc.

B. General Description:  Flame-retardant or noncombustible fabrics, coatings, and adhesives complying with UL 181, 
Class 1.

C. Metal-Edged Connectors:  Factory fabricated with a fabric strip 5-3/4 inches wide attached to two strips of 2-3/4-
inch wide, 0.028-inch thick, galvanized sheet steel or 0.032-inch thick aluminum sheets.  Select metal compatible 
with ducts.

D. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
1. Minimum Weight:  26 oz./sq. yd.
2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling.
3. Service Temperature:  Minus 40 to plus 2000F.

E. Service Temperature:  Minus 67 to plus 500 degrees F.

2.8 ROOF AND WALL JACKS (CAPS) AND FLASHING

A. Wall jacks, caps and dryer vents:  Greenheck.

B. Sloped roof: as manufactured by Greenheck, Low Pressure Roof Cap with integral backdraft damper; galvanized 
steel G-90.

C. Flat roof:  As manufactured by Greenheck, Spun Aluminum Roof Cap with screen, no damper.

D. Metal roof flashing:  Master Flash EDPM Rubber pipe and duct flashing boot.

2.9 DUCT ACCESSORY HARDWARE

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw 
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cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit duct 
insulation thickness.

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.

2.10 DUCT ADHESIVES, SEALANTS AND CAULKS

A. Adhesives, adhesive bonding primers, adhesive primers, sealants, sealant primers, and caulks shall comply with 
local or regional air pollution control or air quality management district rules where applicable or SCAQMD Rule 
1168 VOC limits, as shown in Tables 5.504.4.1 and 5.504.4.2.  Such products also shall comply with the Rule 
1168 prohibition on the use of certain toxic compounds (chloroform, ethylene dichloride, methylene chloride, 
perchloroethylene, and trichloroethylene), except for aerosol products specified in subsection B, below.

B. Aerosol adhesives, and smaller unit sizes of adhesives, and sealant or caulking compounds (in units of product, 
less packaging, which do not weigh more than one pound and do not consist of more than 16 fluid ounces) shall 
comply with statewide VOC standards and other requirements, including prohibitions on use of certain toxic 
compounds, of California Code of Regulations, Title 17, commencing with Section 94507.

PART 3 EXECUTION

3.1 INSPECTION

A. Prior to all work of this Section, carefully inspect the installed work of all other trades and verify that all such work 
is complete to the point where this installation may properly commence.

B. Verify that the mechanical system may be installed in complete accordance with all pertinent codes and 
regulations and the approved shop drawings.

C. Verify all dimensions at the site making all field measurements and shop drawings necessary for fabrication and 
erection of sheet metal work.  Dimensions shown are net free areas.  Make allowances for beams, pipes or other 
obstructions in building construction and for work of other contractors.  Check plans showing work of other trades 
and consult with Architect in the event of any interference.

3.2 DISCREPANCIES

A. In the event of discrepancy, immediately notify Architect.

B. Do not proceed with the installation in areas of discrepancies until all such discrepancies have been fully resolved.

3.3 APPLICATION AND INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards--Metal 
and Flexible" for metal ducts.

B. Provide duct accessories of materials suited to duct materials; use galvanized-steel 
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accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 
aluminum accessories in aluminum ducts.

C. Install back draft dampers on outside air intakes, exhaust fans, or exhaust ducts nearest to outside and where 
indicated.

D. Install volume dampers in ducts with liner; avoid damage to and erosion of duct liner.

E. Provide balancing dampers at points on supply, return, and exhaust systems where branches lead from larger 
ducts as required for air balancing.  Install at a minimum of two duct widths from branch takeoff.

F. Provide test holes at fan inlets and outlets and elsewhere as indicated.

G. Install fire and fire/smoke dampers, with fusible links, according to manufacturer's UL-approved written 
instructions.

H. Install flexible connectors immediately adjacent to equipment in ducts associated with fans and motorized 
equipment supported by vibration isolators.

I. Install duct test holes where indicated and required for testing and balancing purposes.

J. At the time of rough installation, or during storage on the construction site and until final startup of the heating and 
cooling equipment, all duct and other related air distribution component openings shall be covered with tape, 
plastic, sheet metal or other methods acceptable to the enforcing agency to reduce the amount of dust or debris 
which may collect in the system.

3.4 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 Section 23 05 93 Testing, Adjusting, and Balancing."

3.5 DUCTWORK AND ACCESSORIES

A. Fabricate and support in accordance with 2019 California Mechanical Code, SMACNA HVAC Duct Construction 
Standards Metal and Flexible, and ASHRAE handbooks, except as indicated.  Gages for galvanized steel ducts 
for low pressure systems up to 2” w.g. shall be as follows:

RECTANGULAR DUCT ROUND DUCT
Long Seam Spiral SeamDimension of Largest (L)

Side, in Inches
Ga. Diameter (D)

in Inches Ga. Ga.
L<12 26 D<8 28 28

12<L<30 24 8<D<14 26 28
30<L<54 22 14<D<16 24 26
54<L<84 20 16<D<18 24 24

84<L 18 18<D<26 22 24
26<D<36 20 22
36<D<50 20 20
50<D<60 18 18
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60<D<84 16 18
Note:  Exposed spiral ductwork shall be one (1) gauge heavier

B. Verify all dimensions at the site making all field measurements and shop drawings necessary for fabrication and 
erection of sheet metal work.  Dimensions shown are net free areas.  Lined ducts shall be fabricated so that new 
dimensions to inside of lining shall equal the sizes shown on drawings.

C. Make allowances for beams, pipes or other obstructions in building construction and for work of other trades.  
Check plans showing work of other trades and consult with Architect in the event of any interference.

D. Fittings: Manufactured fittings for all exposed ductwork.  Use slop fit couplings for all pipe joints.  All fittings are to 
be continuously welded.  Where the zinc coating has been burned during fabrication, the fittings are to be painted 
by the manufacturer.

E. Low Pressure Ductwork:  Sheet metal gauges, transverse joint type and spacing, reinforcing type and spacing, In 
accordance with latest ASHRAE and SMACNA Schedules for low-pressure ductwork.  Figures below are from the 
SMACNA Manual

F. Size round ducts installed in place of rectangular ducts in accordance with ASHRAE table of equivalent 
rectangular and round ducts.  No variation of duct configuration or sizes permitted except by written permission.

G. Elbows shall be standard radius or square with vanes as shown on Fig 2-2, 3, 4, 5, 6, & 7.  Single vanes with ¾" 
trailing edge are preferred.  Adjust the vanes so that the railing edges are parallel with the downstream duct when 
entering and leaving duct sizes are not equal.  Turning vanes used in acoustically lined duct shall use an 
acoustical noise reduction turning vane.

H. Offsets & taper - Fig 2-9 & 10, branch connections - Fig 2-7 & 8 or as indicated on the plans.

I. Round tees and laterals - Fig 3-4 & 5 except straight tees are not acceptable.

J. Junctions between ducts:  Branch take-off with 45°or 90 tapered spin-in.  No branch duct to intersect main duct 
on bottom.

K. Seal all longitudinal and transverse duct and plenum joints and field formed seams airtight (Seal Class B) with 
medium water based, low VOC, pressure duct sealant.

L. Joints between ducts:  Make with beaded sleeve joints.  Apply duct sealer to male end.  Mechanically fasten with 
sheet metal screws or pop rivets.  Over joint and screw or rivet heads, apply coating of duct sealer.  Cover entire 
joint with duct tape.

M. Supports for ducts and plenums shall be band iron supports according to Section IV.

N. All ductwork shall be concealed behind finished wall, ceilings or floors unless specifically noted “exposed” on the 
drawings.  Ductwork shown to be exposed shall be installed to provide maximum headroom and/or floor space.

O. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible.  Divergence upstream of 
equipment shall not exceed 30 degrees; convergence downstream shall not exceed 45 degrees.

P. Install ductwork of sizes, runs and connections as shown on drawings.
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Q. Fabricate ductwork in workman-like manner with airtight joints; presenting smooth surfaces on inside, neatly 
finished on outside; construct with curves, bends; turning vanes to aid in easy flow of air.  Make internal ends of 
slip joints in directions of air flow.

R. Install ductwork to provide maximum headroom.

S. Adjust ducts to suit local conditions.  Alter duct sizes on basis of equal friction where required to facilitate 
installation.

T. Provide ductwork connected to air-handling equipment or air inlet and outlet devices, with all necessary 
transformation pieces, flexible fabric connections as required.  Secure fabric connectors tightly to fans, casings 
and ducts.  Allow at least 1" slack in connections.  Do not paint fabric connectors.  Provide galvanized steel 
weather shield over exterior top and sides of exposed flexible connections.

U. Diagonally or transversely cross break all panels on metal rectangular ducts over 18" in either direction.

V. Avoid penetration of ducts.  Provide airtight rubber grommets at unavoidable penetrations of hanger rods.

W. Duct Openings:  Provide openings where required to accommodate thermometers, smoke detectors, controllers, 
etc.

X. Provide pitot tube openings where required for testing of systems:  Complete with metal cap with spring device or 
screw to ensure against air leakage.

Y. Where openings are provided in insulated ductwork, install insulation material inside metal ring.

3.6 DUCT HANGERS AND SUPPORTS

A. General:  Attachment to structure, as specified in Section 23 05 00. 

B. Install hangers for ducts as specified in the SMACNA Manual.

C. Upper Hanger Attachments:
1. Attachment to Existing Cast-In-Place Concrete:

a. Secure hangers to overhead construction with wedge anchor.
b. Secure hanger attachment required to be supported from wall to floor construction with single unit 

expansion shields or self-drilling type expansion shields and machine bolts.

D. Duct Riser Supports:
1. Unless otherwise specified or shown, support vertical ducts by means of two steel angles, riveted to duct 

and resting on floor slab or adjacent structural steel members and specified vibration isolators at every floor 
through which the duct passes.  Size supports as follows (all dimensions in inches):

Max. Side Dimensions
in Inches

Support Angle Secure to
Duct Width

Minimum Bearing
Each End

36 1 x 1 x 1/8 Screws 2
48 1-½ x 1-½ x 1/8 Bolts 3
60 2 x 2 x 1/8 Bolts 3

Over 60 2-½ x 2-½ x 3/16 Bolts 4
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3.7 FLEXIBLE DUCT

A. Do not use flexible duct for duct connection through walls or gypsum board.

B. Use insulated flex duct on run-outs to air outlets.  Maximum flexible duct length duct length of 5-feet.  Bends 
greater than 90-degrees not permitted.

C. Flex duct on exhaust same as above but without insulation.

D. Connect flexible ducts with liquid adhesive plus tape, draw band, or adhesive plus sheet metal screens.

3.8 DUCT CLEANING

A. Oil film on sheet metal shall be removed prior to shipment to site.  Ducts shall be inspected on site to confirm that 
no oil is present; remove oil if so detected.  If ducts contain dust and dirt, clean the ducts immediately, prior to 
substantial completion and prior to using the ducts to circulate air.

B. Clean duct system and force air at high velocity through duct to remove accumulated dust during construction.  To 
obtain sufficient air, clean half the system at a time.  Protect equipment that may be harmed by excessive dirt with 
temporary filters or bypass during cleaning.

C. Clean duct systems with high power vacuum machines.  Protect equipment that may be harmed by excessive dirt 
with filters or bypass during cleaning.  Provide adequate access into ductwork for cleaning purposes.

END OF SECTION
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SECTION 23 34 00

HVAC FANS

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Special Conditions and Division 1 
Specification Section, apply to this Section.

1.2 DESCRIPTION OF WORK

A. Consult all other Sections, determine the extent and character of related work and properly coordinate work 
specified herein with that specified elsewhere to produce a complete, finished and workman-like 
installation.  Work under this section includes all labor, equipment, material, services, transportation, etc. 
required for any reasonably incidental to the complete and satisfactory installation of all of the HVAC 
Systems as indicated on the Drawings or specified herein.
1. Roof Exhaust Fan.
2. Ceiling Exhaust Fan.
3. Test and Balance.
4. Submittals and Shop Drawings.
5. Record Drawings.
6. Operation and Maintenance Manuals.
7. Caulking
8. Guarantee

1.3 RELATED WORK SPECIFED ELSEWHERE

A. Section 23 05 00, COMMON WORK RESULTS FOR HVAC

B. Section 23 33 00, DUCTWORK AND ACCESSORIES

C. Section 23 05 93, TESTING, ADJUSTING, AND BALANCING

1.4 WORK DONE BY OTHER DIVISIONS OR SECTIONS 

A. The following work, which is sometimes included in the Air Conditioning Section, will in this case be 
furnished under other Divisions or Sections.  Installation will be by other Divisions or Sections unless 
specifically noted to be performed by this Section.
1. Finish painting of air conditioning installation unless specifically mentioned or shown.
2. Door louvers and exterior wall louvers.
3. Electrical.

1.5 GENERAL REQUIREMENTS

A. This section of the specification shall be considered as a part of the entire specification and all applicable 
portions of General Conditions, Special Conditions, and Division 1 shall apply.

B. Erection:  The Contractor shall furnish the services of an experienced superintendent, who shall be 
constantly in charge of the erection of the work, together with all necessary 
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journeymen, helpers, and laborers required to properly unload, erect, connect, adjust, start of operate and 
test the work involved.

1.6 REFERENCES

A. AABC - National Standards for Field Measurement and Instrumentation, Total System Balance.

B. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes.

C. AMCA 300 - Test code for sound rating air-moving devices.

D. ANSI/NFPA 90A - Installation of Air Conditioning and Ventilation System.

E. ARI 270 - Sound rating of Outdoor Unitary Equipment.

F. ASHRAE 52-76 - Method of Testing Air Cleaning Devices Used in General Ventilation for Removing 
Particulate Matter.

G. SMACNA - Low Pressure Duct Construction Standards.

H. California Mechanical Code.

1.7 SUBMITTALS AND SHOP DRAWINGS

A. Contractor agrees that shop drawings submittals processed by the Owner do not become Contract 
Documents and are not Change Orders; that the purpose of the shop drawing review is to establish a 
reporting procedure and is intended for the Contractor's convenience in organizing his work and to permit 
the Owner to monitor the Contractor's progress and understanding of the design.  The process of review of 
the Contractor's submittals is not of testing the Owner’s perception.  If deviations, discrepancies or conflicts 
between shop drawings submittals and the Contract Documents are discovered either prior to or after the 
shop drawing submittals is processed by the Owner, the Contractor agrees that the Contract Documents 
shall control and shall be followed.

B. Materials and Equipment: As soon as possible and within 35 days after award of the contract, and before 
their purchase, the Contractor shall submit to the Owner seven bound booklets for approval containing a 
complete list of materials, specialties and equipment he is to furnish for the installation.  Literature shall be 
standard manufacturer's catalog cuts and items to be installed shall be clearly indicated.  All submittals 
shall be made at one time.

C. Each item shall be identified by manufacturer, brand and trade name, number, size, rating and whatever 
other data is necessary to properly identify and check the materials and equipment.  The words: "as 
specified" will not be considered sufficient identification.

D. Accessories, controls, finish, etc., not submitted or identified with the submitted equipment shall be 
furnished and installed as specified.

E. Shop drawings shall be approved only to extent of information indicated.  Approval of an item of equipment 
shall not be construed to mean approval for components for that item for which Contractor has provided no 
information.

F. Approval of shop drawings shall not relieve Contractor of responsibility for providing all controls, wiring, 
components, etc. which are shown or specified, or all additional controls, wiring, components, etc. required 
to provide complete and correctly operating mechanical systems.
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G. Submit product data for the following manufactured products, assemblies, personnel and testing agencies 
required for this project.
1. Fans.
2. Controls.
3. Detailed procedures, agenda, sample report forms, and copy of AABC National Project 

Performance Guarantee.

1.8 DELIVERY, STORAGE AND PROTECTION OF PROPERTY

A. Place orders for all equipment in time to prevent any delay in construction schedule or completion of 
project.  If any materials or equipment are not ordered in time, additional charges made by equipment 
manufacturers to complete their equipment in time to meet construction schedule, together with any special 
handling charges, shall be borne by the contractor.

B. Materials shall be delivered in ample quantities from time to time as may be necessary for the uninterrupted 
progress of the work.  They shall be stored as to cause the least obstruction to the premises and distributed 
so as to prevent overloading to any portion of the structure.

C. The Contractor shall provide temporary storage and shop areas that are required at the site for the safe and 
proper storage of materials, tools, and other items used in the performance of this work.  These areas shall 
be constructed only in approved locations and shall not interfere with the work of any other Contractor.

D. All work, equipment and materials shall be protected at all times.  The Contractor shall make good all 
damage caused either directly or indirectly by his own workmen.  The Contractor shall also protect his own 
work from damage.  He shall close all pipe and duct openings with caps or plugs during installation.  He 
shall protect all of his equipment and materials against dirt, water, chemical, and mechanical injury.  Upon 
completion, all work shall be thoroughly cleaned and delivered in a new condition.

1.9 WARRANTY

A. Manufacturer's Warranty: Submit, for Owner's acceptance, manufacturer's standard warranty document 
executed by authorized company official. Manufacturer's warranty is in addition to, and not a limitation of, 
other rights Owner may have under Contract Documents.
1. The warranty of this equipment is to be free from defects in material and workmanship for a period 

of one year from the purchase date. Any units or parts which prove defective during the warranty 
period will be replaced at the Manufacturers option when returned to Manufacturer, transportation 
prepaid

2. Motor Warranty is warranted by the motor manufacturer for a period of one year. Should motors 
furnished by us prove defective during this period, they should be returned to the nearest 
authorized motor service station.

PART 2 PRODUCTS

2.1 GENERAL

A. All materials and equipment shall be new and of the best of their respective grades, free from all defects 
and of the make, brand or quality herein specified or as accepted by the Owner.

B. All materials and equipment shall be identified by manufacturer's name or nameplate data.  Unidentified 
material or equipment shall be removed from the site.
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C. Equipment specified by manufacturer's number shall include all accessories, controls, etc., listed in the 
catalog as standard with the equipment.  Optional or additional accessories shall be furnished as specified.

D. Where no specific make of material or equipment is mentioned, any first class product of a reputable 
manufacturer may be used, provided it conforms to the requirements of the system and meets with the 
approval of the Owner.

E. Equipment and materials damaged during transportation, installation and operation shall be considered as 
"totally damaged" and shall be replaced with new.  Any variance from this clause shall be made only with 
written approval of the Owner.

2.2 DIRECT DRIVE ROOF UPBLAST CENTRIFUGAL EXHAUST FAN

A. Manufacturer:  Greenheck model CUE or equal

B. General Description:
1. Discharge air directly away from the mounting surface
2. Roof mounted applications
3. Maximum continuous operating temperature is 400 Fahrenheit
4. Each fan shall bear a permanently affixed manufacture's engraved metal nameplate containing the 

model number and individual serial number.

C. Wheel:  
1. Material type: non-stick coating
2. Non-overloading, backward inclined centrifugal 
3. Statically and dynamically balanced in accordance to AMCA Standard 204-05
4. The wheel cone and fan inlet will be matched and shall have precise running tolerances for 

maximum performance and operating efficiency.

D. Motor:
1. Motor enclosures: Open driproof
2. Motors are permanently lubricated, heavy duty ball bearing type to match with the fan load and 

furnished at the specific voltage and phase
3. Mounted on vibration isolators, out of the airstream
4. For motor cooling there shall be fresh air drawn into the motor compartment through an area free of 

discharge contaminants
5. Accessible for maintenance

E. Housing:
1. Constructed of heavy gauge aluminum includes exterior housing, curb cap, windband, and motor 

compartment housing. Galvanized material is not acceptable.
2. Housing shall have a rigid internal support structure.
3. Windband to be one piece uniquely spun aluminum construction and maintain original material 

thickness throughout the housing.
4. Windband to include an integral rolled bead for strength.
5. Curb cap base to be fully welded to windband to ensure a leak proof construction. Tack welding, 

bolting, and caulking are not acceptable.
6. Curb cap to have integral deep spun inlet venturi and pre-punched mounting holes to ensure 

correct attachment to curb.
7. Drive frame assemblies shall be constructed of heavy gauge steel and mounted on vibration 

isolators.
8. Breather tube shall be 10 square inches in size for fresh air motor cooling, and designed to allow 

wiring to be run through it.

F. Motor Cover:
1. Constructed of aluminum
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G. Vibration Isolation:
1. Double studded true isolators
2. No metal to metal contact
3. Sized to match the weight of each fan

H. Disconnect Switches:
1. NEMA rated: 3R
2. Positive electrical shut-off
3. Wired from fan motor to junction box installed within motor compartment

I. Drain Trough:
1. Allows for one-point drainage of water, grease, and other residues

J. Options/Accessories:
1. Birdscreen:
2. Construction of galvanized steel
3. Protects fan discharge
4. Clean Out Port: 

a). Removable grease repellent compression rubber plug allows access for cleaning wheel 
through windband.

5. Grease Trap:
a). Constructed of aluminum
b). Includes drain connection
c). Collects grease residue

2.3 ROOF EXHAUST FAN

A. Centrifugal Fan Unit:  Direct driven with AMCA seal.  Impellers shall be backward inclined non-overloading, 
all spun aluminum construction including hubs and shall be dynamically and statically balanced.  Fans 
shipped fully assembled and tested for amperage draw, RPM, and noise before leaving factory. Motors 
shall be isolated from the curb with neoprene type vibration isolation.

B. Manufacturer:  Penn, Acme, Cook, Greenheck, or equal.

C. Back-draft damper:  Gravity activated, aluminum multiple blade construction, felt edged with nylon bearings.

D. 1/2” mesh, 16 gage aluminum bird screens.

E. Roof curb:  minimum 12” high on any one side measured from finished roof curb bottom, self-flashing with 
continuously welded seams, built-in cant strip, insulation and curb bottom, interior sound baffle with 
acoustic insulation, curb bottom, and factory installed nailer strip.

F. Disconnect switch:  Factory wired, non-fusible, in housing for thermal overload protected motor, wall 
mounted type.

G. Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and adjustable 
pitch motor sheave selected so required rpm is obtained with sheaves set at mid-position; fan shaft with 
self-aligning pre-lubricated ball bearings.

2.4 CABINET AND CEILING EXHAUST FANS

A. General: Fans shall have acoustically insulated galvanized steel housings and shall not exceed sound level 
rating shown. Fans shall bear the AMCA Certified Ratings Seal and UL label.  Integral back-draft damper, 
chatter proof mounted on discharge.  Fans shall have true 
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centrifugal wheel or wheels.  Face grille shall be of aerodynamic white plastic or aluminum design and 
provide 85% free area.

B. Fans shall be provided with cord, plug and receptacle inside the housing.  Entire fan, motor and wheel 
assembly shall be removable.  Fans shall be V-belt or direct driven and motor speed shall not exceed RPM 
of specified models.  Fan motors shall be suitably grounded and mounted on vibration isolators.

C. Disconnect Switch:  Factory wired, non-fusible, in housing for thermal overload protected motor, wall 
mounted type.

2.5 SCREENS

A. Provide removable bird screens on all outside air intakes and exhaust air discharges to outside air.  Screen 
shall be secured in frames of same materials as duct, hood or equivalent to which attached.

B. Screens for louvers provided under other Divisions of the specifications are not included under this section.

2.6 CONTROLS

A. The Mechanical Contractor shall be responsible for the proper coordination of all control work and electrical 
work in connection therewith.  Contractor shall also be responsible for the proper operation of the entire 
system.

B. The Electrical Contractor shall furnish and install all line voltage control wiring, and all conduit.  Wire sizing 
and length of run shall be coordinated with the manufacturer and Electrical Engineer.  

C. Electrical Work: All electric relays, hand-off automatic switches and all electrical wiring and all conduit will 
be provided under the Electrical Section, except as otherwise specified.  Furnish and install additional 
conduit, wiring, relays, and hand-off-automatic switches made necessary by the use of approved 
substituted equipment under this Section with no additional cost to the Owner.

D. Refer to drawings for control diagrams and additional requirements.

E. Where stand-alone controls are indicated, mechanical contractor shall be responsible for low voltage 
controls conduit, wiring, and thermostat.

PART 3 EXECUTION

3.1 GENERAL

A. Install all equipment in locations indicated on the Drawings.  Contractor will be responsible to verify with the 
Owner, if suitability is doubted.  Contractor shall notify the Owner before installation into any apparent 
improper locations of interference with other work such as electrical outlets, windows, cabinetwork or other 
features.

3.2 INSPECTION 



2023-SR001-002 Terra Linda HS – Wellness & Restroom Modernization Section 23 34 00
San Rafael City Schools HVAC Fans - 7

A. Roof-top equipment: Install in accordance with manufacturer's instructions.  Mount units on factory built 
roof-mounting frame providing watertight enclosure to protect ductwork and utility services, or on platforms.  
Install roof mounting frame level.

B. All equipment shall be installed meeting strict conformance with manufacturer’s recommendations.  All 
equipment shall be installed level and plumb. Fan and motors shall be anchored-bolted to a concrete pad or 
suspended or wall mounted as shown on Contract Drawings. Only cast in place anchors shall be used for 
fan installation.  Fans will be grounded as recommended by the manufacturer.

C. Verify that the mechanical system may be installed in complete accordance with all pertinent codes and 
regulations and the approved shop drawings.

3.3 INSTALLATION OF EQUIPMENT

A. Install all equipment in the locations indicated on the approved shop drawings.

B. Avoid interference with structure and with work of other trades, preserving adequate headroom and clearing 
all doors and passageways.

C. Check each piece of equipment in the system for defects, verifying that all parts are properly furnished and 
installed, that all items function properly and that all adjustments have been made.

D. All mechanical equipment (fans, ductwork, piping, etc.) shall be isolated from the building structure by 
means of noise and vibration isolators.  No rigid contact shall be allowed between pipes or ducts and 
building structures or support frames.

E. The gaps between penetrating elements, ductwork, piping and the walls of the holes shall be filled on all 
sides with resilient material and sealed air tight on each wall with non-hardening sealant.  Provide sheet 
metal and collar at all exposed ductwork penetrations.  Duct collar shall cover the annular space around the 
duct with a minimum 1” overlap.

F. Fabricate, with steel, special mounting brackets as required to clear other equipment, doors and to span for 
best structural support of mechanical.

G. All duct connections to mechanical equipment shall be made with flexible connectors.

H. Install equipment so that nameplates are easily visible.

I. Where not otherwise indicated, equipment and material installation is published manufactures' 
recommendations.  This requirement includes details, clearances and accessories.

3.4 CUTTING, PATCHING AND DAMAGE

A. All necessary cutting and patching of walls, floors, partitions, ceilings, etc., as required for the proper 
installation of work under this section shall be done under this section. No cutting of structural members will 
be permitted without the written permission of the Architect.

B. Any existing work or equipment damaged during the progress of construction or testing shall be replaced 
with like material, free of charge to the Owner or other trades.

3.5 DISCREPANCIES

A. In the event of discrepancy, immediately notify the Architect.
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B. Do not proceed with the installation in areas of discrepancies until all such discrepancies have been fully 
resolved.

3.6 AIR BALANCING

A. Refer to Section 23 05 93.

3.7 CLEANING

A. Completely cover motor and other moving machinery to protect from dirt and water during construction.  
Cap all openings into ducts and pipes to protect from foreign matter while under construction.

B. During the process of work, premises shall be kept reasonably free of all debris, cuttings and waste 
material resulting from work under this heading.  All debris, rubbish, leftover material tools and equipment 
shall be removed from the site prior to final acceptance.

C. Thoroughly clean all parts of apparatus and equipment.  Exposed parts which will be painted shall be 
thoroughly cleaned of cement, plaster and other materials.  All grease or oil spots shall be removed with 
carbon tetrachloride.  Such surfaces shall be carefully brushed down with a wire brush to remove rust and 
other spots and left smooth and clean.

D. Damaged factory applied finished shall be “touched up”.  “Touched up” shall be accomplished with 
preparation, prime and finish coats applied in strict accordance with manufactures recommendations.

3.8 EQUIPMENT IDENTIFICATION AND OPERATION INSTRUCTIONS

A. Furnish the Owner with a hard-bound brochure titled “Mechanical System” which shall contain the following 
information typed, indexed, tabbed and bound inside:
1. An alphabetical list of all equipment excepting pipe and fittings:  the manufacture; the catalog 

number; and the local distributing agent, including his address and telephone number.
2. Manufacturer’s instructions for all items requiring maintenance.  This shall include, but not be 

limited to, all motor driven equipment, controls, pressure regulating devices, packaged equipment, 
etc.  Where manufacturer’s directions are not clear, are incomplete or do not exist, develop 
information necessary to service, clean, adjust, etc., all items.  Delete all information in 
manufacturer’s literature, which is not applicable.  Identify all equipment in the manual.  List the 
time intervals that all maintenance tasks should be performed.

3. Submit three (3) copies of the brochure to the Architect for approval and furnish the Owner with at 
least two (2) corrected brochures.

4. Provide for and fasten to each piece of equipment a permanent name plate fabricated of engraved 
laminated plastic, white between black laminations, indicating the identifying mark and the area or 
spaces served by the equipment.

END OF SECTION

05/13/22 
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SECTION 23 37 13

AIR OUTLETS AND INLETS

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Special Conditions and Division 1 
Specification Section, apply to this Section.

B. Coordinate with Architect location of air outlets and inlets.

1.2 DESCRIPTION OF WORK
A. Supply and return air grille.

1.3 RELATED WORK SPECIFED ELSEWHERE
A. Section 23 05 00, COMMON WORK RESULTS FOR HVAC
B. Section 23 33 00, DUCTWORK AND ACCESSORIES
C. Section 23 05 93, TESTING, ADJUSTING, AND BALANCING

1.4 QUALITY ASSURANCE 
A. Refer to article, QUALITY ASSURANCE, in Section 23 05 00.
B. Fire Safety Code: Comply with NFPA 90A. 

1.5 SUBMITTALS 
A. Submit in accordance with Section 01 33 00, SUBMITTALS. 
B. Manufacturer's Literature and Data: 

1. Diffusers, registers, grilles and accessories. 
C. Coordination Drawings: Refer to article, SUBMITTALS, in Section 23 05 00. 

1.6 APPLICABLE PUBLICATIONS 
A. The publications listed below form a part of this specification to the extent referenced. The publications are 

referenced in the text by the basic designation only. 
B. Air Diffusion Council Test Code: 

1. 1062 GRD-84 Certification, Rating, and Test Manual 4th Edition 
C. American Society of Civil Engineers (ASCE):

1. ASCE7-98 Minimum Design Loads for Buildings and Other Structures 
D. American Society for Testing and Materials (ASTM International): 

1. A167-99 - Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet and 
Strip.
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2. A653-01 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy coated 
(Galvannealed) by the Hot-Dip process.

3. A1011-02 - Standard Specification for Steel Sheet and Strip Hot rolled Carbon structural, High-Strength Low- 
Alloy and High Strength Low-Alloy with Improved Formability.

4. B209-01 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.

5. E84-01 - Standard Test Method for Surface Burning Characteristics of Building Materials.
E. National Fire Protection Association (NFPA): 

1. 90A-99 Standard for the Installation of Air Conditioning and Ventilating Systems 

2. 96-01 Ventilation Control and Fire Protection of Commercial Cooking Operations
F. Underwriters Laboratories, Inc. (UL): 

1. 33-93 UL Standard for Safety Heat Responsive Links for Fire Protection Service 
PART 2 PRODUCTS

2.1 AIR OUTLETS AND INLETS 
A. Materials: 

1. Aluminum. Provide manufacturer's standard gasket.  

2. Exposed Fastenings: The same material as the respective inlet. 

3. Contractor shall review all ceiling and wall drawings and details and provide all ceiling and wall mounted 
devices with appropriate dimensions and trim for the specific locations.

B. Performance Test Data: In accordance with Air Diffusion Council Code 1062GRD. 
C. Air Supply Outlets: 

1. Ceiling Diffusers: Suitable for surface mounting and lay-in ceiling mount, off-white finish, and round or square 
connection as shown on the drawings. Provide plaster frame for units in plaster ceilings. 
a. Face type: louvered, 4-way directional pattern.

D. Return Diffuser: Provide opposed blade damper without removable key operator for diffuser. 

1. Finish: Off-white baked enamel. 

2. Perforated Face Type.

3. Lay-in ceiling.
E. Exhaust Register: Aluminum border and grid with 1/2”x1/2”x1/2” core size. 

1. Finish:  Off-white baked enamel.

2. Egg Crate face type.

3. Flush mount.
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PART 3 EXECUTION

3.1 INSTALLATION 
A. Comply with provisions of Section 23 05 00, particularly regarding coordination with other trades and work in 

existing buildings. 
B. Protection and Cleaning: Adequately protect equipment and materials against physical damage. Place equipment 

in first class operating condition or return to source of supply for repair or replacement. Protect equipment during 
construction against entry of foreign matter to the inside and clean both inside and outside before operation and 
painting. 

3.2 CUTTING, PATCHING AND DAMAGE
A. All necessary cutting and patching of walls, partitions, ceilings, etc., as required for the proper installation of work 

under this section shall be done under this section. No cutting of structural members will be permitted without the 
written permission of the Architect.

B. Any existing work or equipment damaged during the progress of construction or testing shall be replaced with like 
material, free of charge to the School District or other trades.

3.3 DISCREPANCIES
A. In the event of discrepancy, immediately notify the Architect.
B. Do not proceed with the installation in areas of discrepancies until all such discrepancies have been fully resolved.

3.4 AIR OUTLETS
A. Install inclined blade return and exhaust grilles and registers so that blades obstruct vision by inclining blades as 

follows:

1. Wall Outlets near Ceiling:  Incline toward ceiling.

3.5 AIR BALANCING
A. Refer to Section 23 05 93.

END OF SECTION
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SECTION 26 05 00
BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Work included in this Section:  All materials, labor, equipment, services, and
incidentals necessary to provide and install the Electrical Work as shown on the
drawings and as specified hereinafter, including, but not limited to the following:
1. Electrical and telecommunications service provisions as outlined on the

drawings, including temporary power for construction.
2. Branch circuit wiring, wiring devices and connections to all equipment requiring

electrical service.
3. Lighting fixtures completely lamped, including switches, raceways and wiring.
4. Emergency egress/exit illumination system.
5. Telecommunications system.
6. Fire Alarm system.
7. Mechanical equipment power connections, and motor starters where noted.
8. Low voltage lighting control system and programming.
9. Clock/Speaker system.
10. All required incidental work, such as roof flashing, electrical testing, title 24

acceptance testing, and temporary power.
11. Any other electrical work as might reasonably be implied as required, even

though not specifically mentioned herein or shown on the the drawings.
12. It is the intent of the drawings and specifications that systems be complete and,

except as otherwise noted, be ready for operation.
1.02 RELATED WORK

A. Division 1 - General Requirements
B. Division 9 - Finishes
C. Division 23 - Mechanical
D. Section 07270 - Firestopping

1.03 INCORPORATED DOCUMENTS
A. Requirements of the General Conditions, Supplementary Conditions, and Division 1

Sections apply to all work in this Section, unless modified herein.
B. Published specifications, standard tests or recommended methods of trade, industry

or government organizations apply to work of this Section where cited by
abbreviations noted below, unless modified herein.
1. 2022 California Code of Regulations.
2. 2022 California Building Standards Administrative Code, Part 1, Title 24, C.C.R.
3. 2022 California Building Code (CBC), Part 2, Title 24, C.C.R. (Based on 2021

International Building Code with 2022 California Amendments).
4. 2022 California Electrical Code (CEC), Part 3, Title 24, C.C.R. (Based on 2017

National Electrical Code with 2022 California Amendments).
5. California Energy Code, Part 6, Title 24, C.C.R.
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6. 2022 California Fire Code (CFC), Part 9, Title 24, C.C.R. (Based on 2021
International Fire Code with 2022 California Amendments).

7. 2022 California Green Building Standards (CALGreen) Code, Part 11.
8. American Society of Civil Engineers 7-16 (ASCE/SEI), Minimum Design Loads

for Buildings and Other Structures.
9. Underwriters' Laboratories, Inc. (UL).
10. Local Utility Company regulations.

C. All State and Municipal Codes and Ordinances.
1.04 CONDITIONS AT SITE:

A. Visit to site is required of all bidders prior to submission of bid.  All will be held to
have familiarized themselves with all discernible conditions and no extra payment
will be allowed for work required because of these conditions, whether specifically
mentioned or not.

B. Lines of other services that are damaged as a result of this work shall promptly be
repaired at no expense to the Owner to the complete satisfaction of the Owner.

1.05 QUALITY ASSURANCE
A. Conformance:

1. All work shall conform to the applicable requirements of Article 1.3 above.
2. The Contractor shall notify the Architect, prior to submission of bid, about any

part of the design, which fails to comply with abovementioned requirements.
3. If after contract is awarded, minor changes and additions are required by

aforementioned authorities, even though such work is not shown on the
drawings or covered in the specifications, they shall be included at Contractor's
expense.

B. Coordination:
1. The Contractor shall become familiar with the conditions at the job site, and with

the drawings and specifications and plan the installation of the electrical work to
conform with the existing conditions and that shown and specified so as to
provide the best possible assembly of the combined work of all trades.

2. The Contractor shall work out in advance all "tight" conditions, involving all
trades and if found necessary, supplementary drawings shall be prepared by this
Contractor, for the Architect's approval, before work proceeds in these areas.  No
additional costs will be considered for work, which must be relocated due to
conflicts with the work of other trades.

3. The Contractor shall coordinate and verify all backbox, device, lighting fixture, or
equipment mounting requirements with the devices or equipment to be installed,
prior to rough in.

1.06 SUBMITTALS
A. Product Data:

1. Comply with the provisions of Section 01 33 00 - Submittals.
2. Within 15 days after award of the Contract, submit:

a. Complete electrical, lighting, and signal systems material list of all items
proposed to be furnished and installed under this Division.  Provide
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manufacturers data sheets for all devices, raceways, fixtures, equipment, and
related products to be used for the Division 26, 27, and 28 work.

b. Manufacturers' specifications and other data required demonstrating
compliance with the specified requirements.

c. Manufacturers' recommended installation procedures which, when approved
by the Architect, shall become the basis for inspecting and accepting or
rejecting actual installation procedures used on the work.

3. Shop Drawings:  Furnish shop drawings and/or equipment cuts for the
following:
a. Light fixtures including lamps and ballasts
b. Fire alarm system
c. Telecommunications system
d. Disconnect switches
e. Low voltage lighting control system
f. Power and signal concealed service floor boxes, and furniture panel infeed

boxes.
g. Clock/Speaker system if specified herein and/or indicated on the drawings.

4. Test Reports:
a. Factory Tests:  As specified for specific equipment.
b. Field Tests:  Performance tests as specified for specific equipment.
c. Megger Tests:  As specified under TESTING.
d. When series rated circuit breakers are used, provide a letter from the

manufacturer of the equipment confirming that U.L. series rating exists for
all protective devices. State the available fault current from the Utility
Company and indicate that the overcurrent devices exceed the available fault
current at the respective point of protection.

e. Special Seismic Certification documentation as per CBC Section 1616A and
ASCE/SEI 7-16 requirements for all equipment defined as 'critical' with an
importance factor of 1.5 in Paragraph 1.10.M.3 of this Section.

f. Manufacturer's Seismic Certification or Project-Specific Design of Supports
and Attachments for all other equipment and fixtures as per CBC Section
1616A and ASCE/SEI 7-16 requirements.

5. Maintenance and Operating Manuals:
a. Systems Description: Description of operating procedures.
b. Controls:  Diagrams and description of operation of each system.
c. Equipment:  Manufacturer's brochures, ratings, certified shop drawings,

maintenance data, and parts lists with part numbers.  Mark each sheet with
equipment identification number and actual installed condition.

d. Materials and Accessories:  Manufacturer's brochures, parts lists with part
numbers, and maintenance data where applicable. Mark each sheet with
identification number of system and location of installation.

e. The Maintenance and Operation Manual shall be presented in a bookmarked
PDF file with tabbed sections as stated below. Provide all information in each
section as stated below.
1) 26 5101:

(a) Insert the approved submittals for the light fixtures.
(b) Highlight the lamp type that was installed for each light fixture.
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(c) Provide the names, address and telephone numbers of the
manufacturer and the closest manufacturer's representative for each
light fixture.

2) 26 5101:
(a) Insert the approved submittals for the motion sensing light control

equipment.
(b) Insert all operating instructions.
(c) Provide the names, address and telephone number of the

manufacturer and the closest manufacturer's representative of the
equipment.

(d) Include the manufacturer's recommended maintenance of the
equipment.

3) 26 5700:
(a) Insert the approved submittals for the low voltage lighting control

equipment.
(b) Insert all operating instructions.
(c) Provide the names, address and telephone number of the

manufacturer and the closest manufacturer's representative of the
equipment.

(d) Include the manufacturer's recommended maintenance of the
equipment.

4) 27 0000:
(a) Insert the approved submittals for the telecommunications system.
(b) Provide the names, address and telephone number of the

manufacturer and the closest manufacturer's representative of the
equipment.

(c) Include the manufacturer's recommended maintenance of the
equipment.

5) 28 3100:
(a) Complete the “Record Of Completion” entirely.
(b) In the “Download File” indicate the exact equipment that the

Monitor Modules are monitoring. i.e. fire sprinkler flow switches,
tamper switches, etc..

(c) Simplify the Download File so that it coincides with the submitted
and approved fire alarm single line diagram.

(d) Provide the names, address and telephone number of the
manufacturer and the closest manufacturer's representative of the
equipment.

(e) Include the manufacturer's recommended maintenance of the
equipment.

(f) Insert an abbreviated data sheet that states how to test, reset and
silence the fire alarm system.

(g) Insert the name and telephone number of the Central Station that
receives the alarms, and the proper sequence to follow during an
alarm.

6) 27 5100:
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(a) Insert the approved submittals for the clock and speaker system and
equipment.

(b) Insert all operating instructions.
(c) Provide the names, address and telephone numbers of the

manufacturer, the closest manufacturer's representative of the
equipment and the telephone company contact.

(d) Include the manufacturer's recommended maintenance of the
equipment including the UPS.

7) 26 0800:
(a) Insert all systems testing results.

6. Record Documents: "As-builts": As specified under Paragraph 3.2 of this Section.
1.07 DELIVERY, STORAGE AND HANDLING

A. Protection:  Use all means necessary to protect the materials of this Section before,
during, and after installation and to protect the work and materials of all trades.

B. Delivery and Storage:  Deliver all materials to the job site in their original containers
with all labels intact and legible at time of use.  Store in strict accordance with
approved manufacturers' recommendations.

C. Replacements:  In the event of damage, immediately make all repairs and
replacements necessary to the approval of the Architect and at no additional cost to
the Owner.

D. This Contractor shall personally, or through an authorized representative, check all
materials upon receipt at jobsite for conformance with approved shop drawings
and/or plans and specifications.

1.08 SCHEDULING/SEQUENCING
A. Place orders for all equipment in time to prevent any delay in construction schedule or

completion of project.  If any materials or equipment are not ordered in time,
additional charges made by equipment manufacturers to complete their equipment in
time to meet the construction schedule, together with any special handling charges,
shall be borne by this Contractor.

B. The Contractor shall coordinate production and delivery schedule for all
Owner-supplied equipment with the equipment suppliers to ensure that all
Owner-supplied equipment is delivered to site in coordination with the construction
schedule and in such a manner as to cause no delays in completion of the Contract as
scheduled.

1.09 REQUIREMENTS
A. The contract drawings indicate the extent and general arrangements of the conduit

wiring systems, etc.  If any departures from the contract drawings are deemed
necessary by the Contractor, details of such departures and the reasons therefore shall
be submitted as soon as practicable, and within thirty-five (35) days after award of the
electrical contract.

B. Unless material list and data is received as a complete and all-inclusive submittal
within the stipulated time all items shall be provided as specified, with no deviations
permitted.
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C. Any and all additional costs incurred by the substitution of electrical material or
equipment, or installation thereof, whether architectural, structural, plumbing,
mechanical or electrical, shall be borne by the Contractor under this Section.

D. Burden of proof of equality of any substitution for a specified product is the
responsibility of this Contractor.

E. Where required by Architect to ascertain equality of substitute product, Contractor
may be requested to provide the specified item and the submitted substitution for
comparison, at no additional cost to the Owner.

1.10 SEISMIC CERTIFICATION AND INSTALLATION OF EQUIPMENT
A. See Architectural and Structural Drawings and Specifications for description of

Occupancy Group and Seismic Design Category applicable to this project.
B. Provide Special Seismic Certification per CBC Section 1616A and ASCE/SEI 7-16 for

all equipment and components defined as critical with an importance factor 1.5 in
Paragraph 1.10.M.3 of this Section.

C. Special Seismic Certification shall require either certification through approved
analytical method or approved shake table testing in accordance with Section 13.2.5 of
ASCE/SEI 7-16 or experience data in accordance with Section 13.2.6 of ASCE/SEI
7-16.

D. Manufacturer's Seismic Certification or Project-Specific Design of Supports and
Attachments for all other equipment and fixtures as per CBC Section 1616A and
ASCE/SEI 7-16 requirements.

E. Provide seismic restraints per applicable code and as specified or indicated.  Design
restraints to prevent permanent displacement in any direction caused by lateral
motion, overturning, or uplift.

F. Rigidly Supported Equipment, Conduits, and Raceways.
G. Lighting:

1. Fasten lighting fixtures in suspended ceilings to ceiling grid system or otherwise
support from the structures as specified herein and as per details indicated on the
Drawings.  Comply with National Electric Code (NEC) Article 410.

2. Suspension systems for light fixtures shall allow fixtures to swing a minimum of
45 degrees from the vertical in all directions without contacting obstructions.

3. Free-swinging suspension systems shall have a safety wire or cable attached to
the fixture and structure at each support.  The wire shall be capable of supporting
four times the weight of the lights.

4. Point-source fixtures:  provide slack wires to structure at two diagonal corners.
5. Troffer fixtures:  provide hold-down clip at each fixture corner, and slack wires to

structure at two diagonal corners.
6. Supports for pendants:  Provide diagonal seismic wire restraints per Code.

H. Components supported by chains or simply suspended from above are not required to
meet lateral seismic force requirements and seismic relative displacement
requirements provided that they cannot be damaged or cannot damage any other
component when subject to seismic motion.  They must have ductile or articulating
connections to the structure at the point of attachment.

I. Electrical Cabinets:
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1. Electrical cabinet design shall conform to National Electrical Manufacturers
Association (NEMA) 250 and NEMA ICS6 standards.  Cutouts in the lower shear
panel that do not appear to have been made by the manufacturer and
significantly reduce the strength of the cabinet are not permitted unless analysis
demonstrates that the remaining strength is sufficient.

2. Single freestanding cabinets shall have a minimum of four anchor bolts designed
and specified with one anchor located at each corner.

3. Multiple sections of cabinets or enclosures located adjacent to each other shall be
bolted together.  Minimum acceptable bolting is three bolts in the front and back
along the adjacent vertical faces - 6 bolts total.

4. Multiple cabinets bolted together to form a section or line-up shall have at a
minimum two anchors specified for each cabinet, one at the front and one at the
rear.

5. Base anchorage shall be installed through anchor points designated by the
Manufacturer.  The largest bolt diameter for the anchor hole provided in the
equipment shall be provided.

6. A latch or fastener to prevent opening during an earthquake event and damaging
the cabinet and internal components shall secure all doors.

7. Slide-out components in electrical control panels, etc., shall have a latching
mechanism to hold contents in place.

8. Attached cabling shall have adequate slack or flexibility between the cabinets and
surrounding structure supporting the conduit to preclude severing of the cabling
due to differential seismic displacements.

J. The design load shall include the effects of loading on the equipment imposed by
attached utility or service lines that are also attached to separate structures.

K. The attachment of additional external items is not permitted unless such items have
either been provided by the Manufacturer, or analysis shows that their effects are
supported by design.

L. Conduit and their connections shall be constructed of ductile materials unless
otherwise approved by the Architect.  Conduits and their connections constructed of
non-ductile materials (e.g., cast iron, no-hub pipe and plastic) shall have brace lengths
reduced to one-half that allowed for ductile material.
1. All trapeze assemblies supporting conduit shall be braced to resist CBC design

forces considering the total weight of the elements on the trapeze.
2. Seismic restraint spacing shall be in accordance with hanger spacing.

M. Critical Equipment:
1. Design with importance factor of 1.5.
2. Provide Special Seismic Certification for all equipment and components and their

installation per CBC and ASCE/SEI requirements.
3. Critical Equipment shall include the following:

a. Fire Alarm system equipment.
N. Seismic Design Submittals: For all Critical Equipment included in paragraph 26 05

00.1.10.M.3.
1. The Manufacturer of each item of critical equipment shall arrange for the testing

or analysis by an approved agency of each component and assembly and its
mounting system or anchorage.
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2. The Manufacturer shall submit a Certificate of Compliance for each item for
approval by the Architect and by the Authority Having Jurisdiction.

3. Based on Manufacturer's approved submittal, Contractor shall retain the services
of a State of California registered Structural Engineer to prepare final installation
details and  drawings for equipment supports and attachments.

4. Submit drawings of the equipment showing dimensions, support equipment,
connections, and the proper anchorage locations.

5. Equipment weight and weight distribution (e.g., center of gravity in elevation
and plan).

6. Thickness of sheet metal bases.
7. Seismic Vibration Isolation Devices:  Manufacturer's product information

indicating class and type.  Indicate load ratings as published manufacturer's data
or shop drawings.  Indicate proper orientation of devices on plan.

8. Inertia bases and support frames.
9. Specific details of restraints including anchor bolts and welds and maximum load

at each location.
O. Independent Supports: An independent means of secure support shall be provided for

all wiring methods in non-fire-rated assemblies. Where independent support wires are
used, they shall be distinguishable by color, tagging, or other effective means.

1.11 DESCRIPTION OF DEMOLITION AND REPLACEMENT WORK
A. This project includes the demolition and replacement, modification, or enhancement

of existing facilities.  As such, the project scope for this contractor shall include all
associated electrical, lighting, and signal system upgrades and demolition/removal
work at the existing buildings(s) and/or site. The intent is that all systems will be
complete and functional at the completion of this contract and that all old systems,
equipment, feeders, circuits, wiring, and related devices (no longer used) be
completely and neatly removed.  Where discrepancies between the drawings and
existing conditions are noted, the Architect or Owner shall be notified immediately for
resolution.

B. As with every renovation project, the electrical work will include (and require)
exploration and other field work on a daily basis to complete the new designed
equipment and connections within the constraints of the existing building and
existing site conditions.

C. The contractor shall include as part of the base bid, sufficient labor hours to provide
such exploration and field work throughout the duration of the project.  Change
orders for miscellaneous coordination of existing conditions will not be approved
unless specific and latent conditions are uncovered that warrant such additional
compensation or require additional work not shown on the drawings or included in
the specifications, or implied by the designed conditions.

D. New raceways and wiring to new and renovated equipment are to be installed unless
otherwise noted.  Where raceways are installed in accessible concealed locations (i.e.
unfinished spaces or electrical / mechanical / attic spaces), EMT with wire shall be
used. Where new wiring is required to be routed through existing walls and ceilings
that cannot readily be accessible for new conduit, MC cable or flex conduit and wiring
may be installed, fished through and secured in each space as required by Code. 
Non-metallic sheathed cable shall not be utilized on this project.
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E. All new raceways shall be installed concealed and all new equipment installed flush,
unless otherwise noted on the drawings or in these specifications.

1.12 GUARANTEE
A. This Contractor shall guarantee that all work executed under this Section will be free

from defects of materials and workmanship for a period of one (1) year or as per the
General Conditions of this project, whichever is longer.  Dates shall be from the date
of final acceptance of the building.  The contractor shall further guarantee that he will,
at his own expense, repair and replace all such defective work, and all other work
damaged thereby, which becomes defective during the term of the guarantee.  Such
repair or replacement shall be guaranteed for one (1) year from the date of repair or
replacement.

1.13 PERMITS AND INSPECTIONS
A. This Contractor shall arrange for and obtain all required permits and inspections.
B. Do not allow or cause any of the work to be covered or enclosed until it has been

tested and/or inspected.
1.14 IDENTIFICATION

A. Provide p-touch style labeling of circuit designations for all receptacles on the project.
B. Each branch circuit of panel boards to have a permanently fixed number with load

directory, mounted under celluloid on inside of cabinet door, showing circuit numbers
and typewritten description of equipment supplied by breakers. Where changes are
made to existing panelboards, newly typewritten circuit directories shall be prepared
to replace existing directories.

C. Provide label on all motors:  "Caution. Automatic equipment.  May start at any time."
D. Provide silk-screened or engraved identification labels on all switch box covers

identifying specific loads that are not readily apparent to the user, including
electroshades, projection screens, exhaust fans, audio-visual controls, etc..  Submit
proposed labels to Architect for approval prior to manufacture of labels.

E. Provide identification of all pull boxes, junction boxes, and conduit stub-ups on the
project as outlined below:
1. For Power Feeders:

a. Stencil cover with identifying circuit number.
b. Lettering 1" high.
c. Color of lettering black.
d. Place lettering on cover in neat manner; run parallel to long sides of box.

2. For branch circuits, grounding, communication, signal, and control systems boxes
and blank conduit stub-outs:
a. Paint inside back of each j-box, front of each cover, and ends of each blank

conduit stub-out with identifying system color as listed below:
1) 277/480-volt Orange
2) 120/208-volt Blue
3) Telephone/Data Grey
4) Ground system Green
5) Fire Alarm Red
6) Lighting control Orange/White
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7) Clock/Speaker Brown
8) Emergency Power 277V Orange/Red
9) Emergency Power 120V Blue/Red

PART 2 - PRODUCTS
2.01 GENERAL

A. Refer to applicable Division 26, 27, and 28 Sections for complete products
specifications.

2.02 MATERIALS
A. Materials of the same type or classification, used for the same purpose, shall be the

product of the same manufacturer.
2.03 ACCEPTABLE MANUFACTURERS

A. Materials shall be of make mentioned elsewhere in this specification.  All materials
shall be the best of their several kinds, perfectly new and approved by the
Underwriters' Laboratories.

B. Where material, equipment, apparatus or other products are specified by
manufacturer, brand name, type or catalog number, such designation is to establish
standards of desired quality, style and utility and shall be the basis of the bid. 
Materials so specified shall be furnished under the contract unless changed by written
approval of the Architect. Where two or more designations are listed, choice shall be
optional with this Contractor, but this Contractor must submit his choice for final
approval.

2.04 POSTED OPERATING INSTRUCTIONS
A. Furnish approved operating instructions for systems and equipment where indicated

in the technical sections for use by operation and maintenance personnel.  The
operating instructions shall include wiring diagrams, control diagrams, and control
sequence for each principal system and equipment.  Print or engrave operating
instructions and frame under glass or in approved laminated plastic.  Post instructions
as directed.  Attach or post operating instructions adjacent to each principal system
and equipment including startup, proper adjustment, operating, lubrication,
shutdown, safety precautions, procedure in the event of equipment failure, and other
items of instruction as recommended by the manufacturer of each system or
equipment.  Provide weather-resistant materials or weatherproof enclosures for
operating instruction exposed to the weather.  Operating instruction shall not fade
when exposed to sunlight and shall be secured to prevent easy removal or peeling.

2.05 CATALOGED PRODUCTS/SERVICE AVAILABILITY
A. Materials and equipment shall be current products by manufacturers regularly

engaged in the production of such products.  Products shall have been in satisfactory
commercial or industrial use for 2 years prior to bid opening.  The 2-year period shall
include applications of equipment and materials under similar circumstances and of
similar size.  The 2-year period shall be satisfactorily completed by a product for sale
on the commercial market through advertisements, manufacturers' catalogs, or
brochures.  Products having less than a 2-year field service record will be acceptable if
a certified record of satisfactory field operation for not less than 6,000 hours, exclusive
of the manufacturers' factory or laboratory tests, is furnished.  The equipment items
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shall be supported by service organizations which are reasonable convenient to the
equipment installation in order to render satisfactory service to the equipment on a
regular and emergency basis during the warranty period of the contract.

PART 3 - EXECUTION
3.01 INSPECTION

A. Examine the areas and conditions under which the work of this Section will be
installed.  Correct conditions detrimental to the proper and timely completion of the
Work.  Do not proceed until unsatisfactory conditions have been corrected.

3.02 PREPARATION
A. Drawings:

1. The general arrangement and location of wiring and equipment is shown on the
electrical drawings and shall be installed in accordance therewith, except for
minor changes required by conflict with the work of other trades.

2. The Contractor shall coordinate and verify all backbox, device, lighting fixture, or
equipment mounting requirements with the devices or equipment to be installed,
prior to rough in.

3. Drawings indicate the circuit and panel which supplies each device or fixture. 
Provide and install conduit and conductors to make all connections from panel to
nearest device and from first device to additional devices on same circuit. 
Conduit size and fill shall satisfy NEC requirements.  Two or three different
phases supplied by a 3-phase panel may share a single neutral only if circuit
positions are adjacent in  the panel. Do not exceed 4 #12 or 3 #10 conductors in a
½" conduit, 7 #12 or 5 #10 in a 3/4" conduit, and 11 #12 or 9 #10 in a 1" conduit,
unless otherwise noted.  Provide common handle-tie on breakers for multi-wire
branch circuits (with common neutral), per NEC.  If more than three current
carrying conductors are installed in one conduit, conductor size shall be increased
as required per NEC.  Do not share neutrals for branch circuit runs to electronic
equipment or where noted on the drawings.

4. Drawings indicate the location of all light switches.  Where fixtures in a room are
controlled by more than one switch, the same lower case letter is drawn adjacent
to a switch and each fixture controlled by that switch.  Where no lower case letter
is adjacent to a switch, all fixtures in the room are controlled by that switch. 
Provide and install conduit and wire from fixture to switch and between fixtures
as required to accomplish switching shown.  Do not route branch circuit wiring
for light fixtures through switch boxes. Where dimming controls are specified,
provide required dimming control wiring in addition to power wiring from
control device to all controlled light fixtures. Provide separate conduit for
dimming control wiring unless otherwise indicated on the drawings.

5. Drawings indicate location of all signal outlet boxes.  Provide and install conduit
system as required and complete system wiring, unless otherwise noted.

6. Control wiring is generally not shown on the plans.  Contractor shall refer to
control diagrams and provide and install all wiring and raceways required to
make all interconnections.

7. All branch circuit wiring No. 12 or No. 10 as noted, all control wiring No. 14,
except as noted next to "slash marks" on the drawings, or as noted under "Wire,"
as specified herein.
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8. All dimensions, together with locations of doors, partitions, etc. are to be taken
from the Architectural Drawings, verified at site by this Contractor.

9. Maintain "as-built" records at all times, showing the exact location of concealed
conduits and feeders installed under this contract, and actual numbering of each
circuit.  Upon completion of work and before acceptance can be considered, this
Contractor must forward to the Architect, updated CAD plans, corrected to show
the electrical work as actually installed.

10. All standard 20A branch circuit conductors shall be #12 minimum for up to 75
linear circuit feet, #10 minimum for up to 150 linear circuit feet, and #8 for runs
longer than 150 feet.

B. Measurements:  Before ordering any material or closing in any work, verify all
measurements on the job.  Any differences found between dimensions on the
drawings and actual measurements shall be brought to the Architect's attention for
consideration before proceeding.

3.03 FIELD QUALITY CONTROL
A. All workmanship shall be first class and carried out in a manner satisfactory to and

approved by the Architect.
B. This Contractor shall personally, or through an authorized and competent

representative, constantly supervise the work and so far as possible keep the same
foreman and workmen on the job throughout.

3.04 INSTALLATION/APPLICATION/ERECTION
A. All electrical raceways and devices shall be installed concealed (for raceways) and/or

flush mounted (for devices), unless otherwise noted.  Provide cut-in boxes and "fish"
flexible MC or flex conduit and wire through existing walls to remain, unless shown
otherwise on plans.  Cut and patch to facilitate such installation to match adjacent and
original finish.

B. All cutting, repairing and structural reinforcing for the installation of this work shall
be done by the General Contractor in conformance with the Architect's requirements.

3.05 EMERGENCY POWER SOURCES
A. All emergency source circuits shall be installed in separate raceways (from normal

power), per 2017 NEC 700.10(B), or the applicable code at the time of permitting.
3.06 TEMPORARY LIGHTING AND POWER

A. Provide and install temporary lighting and power systems for the duration of
construction, of adequate size to accommodate the required lighting and power loads. 
Coordinate with other trades to insure adequate sizing.

B. Provide distribution equipment as required to support all construction activities.
3.07 FIRE STOPPING AND FIRE RATED PENETRATIONS

A. All electrical equipment mounted in, on, or through fire rated construction shall be
installed to maintain the fire rating of the construction.

B. Provide fire rated pads (or other suitable assembly) around all electrical junction
boxes in fire rated walls/ceilings/floors to maintain the fire rating.
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C. Provide fire rated construction around all recessed light fixtures and/or panel board /
cabinets mounted flush in fire rated walls to maintain the fire rating.  Coordinate
depth of construction with other trades to avoid conflicts.

D. Conduit sleeves shall be provided as a means of routing cables through fire-rated
walls or floors. Openings in sleeves and conduits used for system cables and those
which remain (empty) spare shall be sealed with an approved fireproof, removable
sagging material. Sleeves which pass vertically from floor to floor shall be sealed in a
similar manner using an approved re-enterable system. Additional penetrations
through rated assemblies necessary for passage of tel/data wiring shall be made using
an approved method and permanently sealed after installation of cables.

3.08 ADJUSTING AND CLEANING
A. All electrical equipment, including existing equipment not "finish painted" under

other sections, shall be touched up where finished surface is marred or damaged.
B. All equipment, lighting fixtures, etc., shall be left in clean condition, with all shipping

and otherwise unnecessary labels removed there from.
3.09 SCHEDULES

A. Coordination:  Coordinate installation of electrical items with the schedule for other
work to prevent unnecessary delays in the total Work.

3.10 WARNING SIGN MOUNTING
A. Provide the number of signs required to be readable from each accessible side, but

space the signs a maximum of 30 feet apart.
3.11 PAINTING OF EQUIPMENT

A. Factory Applied:  Electrical equipment shall have factory-applied painting systems
which shall, as a minimum, meet the requirements of NEMA ICS 6
corrosion-resistance test, except equipment specified to meet requirements of ANSI
C37.20 shall have a finish as specified in ANSI C37.20.

B. Field Applied:  Paint electrical equipment as required to match finish or meet safety
criteria.  Painting shall be as specified in the respective equipment section.

3.12 TESTS
A. Testing and inspection:  See Section 26 08 00 - Testing.

END OF SECTION
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SECTION 26 08 00
TESTING

PART 1 -  GENERAL
1.01 WORK INCLUDED

A. Work Included in This Section:  All materials, labor, equipment, services, and
incidentals necessary to perform the testing and inspection of the electrical work,
including but not limited to the general systems noted below:
1. Grounding system.
2. Lighting system.
3. Distribution system.
4. Fire Alarm system.
5. Lighting control system.
6. Telecommunications system.
7. Title 24 Acceptance Testing.
8. Test additional work where specified in other Sections of these specifications or

where indicated on the drawings (provide all materials, labor, equipment,
services, and incidentals necessary to perform the testing and inspection of this
Electrical Work):
a. Medium voltage switchgear, transformers, and distribution system.
b. Clock/Speaker system.

9. Any other electrical work as might reasonably be implied as required, even
though not specifically mentioned herein or shown on the drawings.

10. All work shall comply with Sections 26 05 00 and 26 27 00.
11. In addition to the general system tests and inspections indicated above, the

Contractor shall perform the following inspections and tests. The Contractor shall
provide all material, equipment, labor, and technical supervision to perform such
tests and inspections:
a. System Grounding.
b. Switchgear, Switchboards, Distribution Panels, Panelboards.
c. Feeders.

12. The purpose of these tests is to assure that all tested electrical equipment is
operational and within industry and manufacturer's tolerances and is installed in
accordance with design specifications.

1.02 APPLICABLE CODES, STANDARDS, AND REFERENCES
A. All inspections and tests shall be in accordance with the International Electrical

Testing Association - Acceptance Testing Specifications ATS-2021 (referred to herein
as NETA ATS-2021).

1.03 QUALIFICATIONS
A. Qualifications of the Testing Firm shall be as listed in NETA ATS-2021.
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PART 2 - PRODUCTS
2.01 THIS ARTICLE DOES NOT APPLY TO TESTING.
PART 3 - EXECUTION
3.01 GENERAL

A. Final test and inspection to be conducted in presence of the Authority having
Jurisdiction  (AHJ) or Inspector of Record (IOR).  Test shall be conducted at the
expense of, and managed by, the Contractor, at a mutually agreed time.  Submit
written test report of all tests, with test result values and overall outcome.

B. All portions of the electrical installation shall be inspected and tested to ensure safety
to building occupants, operating personnel, conformity to code authorities and
Contract Documents, and for proper system operation.

3.02 INSPECTIONS AND TESTS
A. Tests:  Field tests shall be performed and reports submitted, as per Section 26 05 00,

Part 1.
1. Final Inspection Certificates:  Prior to final payment approval, deliver to the

Owner, with a copy to the Architect, signed certificates of final inspection by the
appropriate local authority having jurisdiction.

2. Grounding System:
a. All ground connections shall be checked and the entire system shall be

checked for continuity.  The resistance of grounding electrodes in the system
shall be measured using a 3 point fall-of-potential method. The maximum
ground resistance shall be three ohms.  If the measured ground resistance
exceeds three ohms, install (1) additional ground rod, bonded and
interconnected with the grounding electrode system.

b. Ground tests shall meet or exceed the requirements of the National Electric
Code.

3. Lighting Systems:
a. The interior and exterior lighting systems shall be checked for proper local

controls and operation of entire installation, including the operation of the
low voltage lighting control system.

4. Power Distribution System:
a. Test each individual circuit at each panelboard with equipment connected for

proper operation. Inspect the interior of each panel.
b. Check verification of color coding, tagging, numbering, and splice make-up.
c. Verify that all conductors associated with each circuit are in same conduit.
d. Demonstrate that all lights, jacks, switches, outlets, and equipment operate

satisfactorily and as called for.
5. Fire Alarm System: Verify that all equipment, components, and devices function

as specified.  Refer to Section 28 3101 for additional testing requirements.
6. Clock/Speaker System: Verify that all equipment, components, and devices

function as specified.  Refer to Section 27 5100 for additional testing requirements.
7. Lighting Control System: Verify that all equipment, components, and devices

function as specified. Refer to Section 26 5101 for additional testing requirements.
8. Telecommunications System:  Verify that all equipment, components, and devices

function as specified. Refer to Section 27 0000 for additional testing requirements.



2023-SR001-002 Terra Linda HS - Wellness & Restroom Modernization Section 26 08 00
San Rafael City Schools TESTING - 3

B. Title 24 Acceptance Testing:  Contractor shall complete the requirements for Title 24
Acceptance Testing, as per CA Title 24, Part 6.
1. Perform testing requirements as per Title 24 Lighting Acceptance requirements. 

Testing shall include construction inspection of installed controls, occupancy /
motion sensor testing, manual daylighting controls testing, automatic time switch
controls testing, and demand response system interface, as applicable.

2. Complete and submit all required forms for complete Acceptance Testing.
3. Acceptance tests must be performed or overseen by certified Acceptance Test

Technicians.
4. Obtain required review and approval of Acceptance Forms to allow final

certificate of occupancy to be granted.
END OF SECTION



2023-SR001-002 Terra Linda HS - Wellness & Restroom Modernization Section 26 27 00
San Rafael City Schools BASIC ELECTRICAL MATERIALS AND

METHODS - 1

SECTION 26 27 00
BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Work included in this Section:  All materials, labor, equipment, services, and
incidentals necessary to install the electrical work as shown on the drawings and as
specified hereinafter, including but not limited to the work listed below:
1. Raceways, feeders, branch circuit wiring, wiring devices, safety switches and

connections to all equipment requiring electric service.
B. Any other electrical work as might reasonably be implied as required, even though

not specifically mentioned herein or shown on the drawings.
C. All work shall comply with Section 26 05 00.

1.02 RELATED WORK
A. Division 09 - Finishes
B. Division 23 - Motors and Mechanical Equipment Installation

1.03 SUBMITTALS
A. Comply with the provisions of Section 26 05 00.

PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS

A. Refer to Section 26 05 00, Basic Electrical Requirements, Part 2 - Products.
B. List of Equipment Manufacturers:
C. Conduit and Conduit Fittings

1. Allied Tube and Conduit, Wester Tube and Conduit, LTV Steel Tubular, National
Electric Products, AFC, Republic Steel Corporation, Rome Cable Corporation,
United States Steel Corporation, Killark Electric Manufacting Company, Raco,
VAW Aluminum Company, Bridgeport, Steel City, Thomas & Betts, Carlon, O.Z.
Gedney, Appleton, Regal.

D. Wire and Cable (600V)
1. American Wire Company, General Wire and Cable Corporation, Okonite

Company, Rome Cable Corporation, Cerrowire, American Insulated Wire, AFC
Cable Systems, Essex, Simplex Wire and Cable Company, Southwire.

E. Solderless Lugs and Grounding Connections
1. Burndy Engineering Company Inc, O.Z. Gedney Company Inc, Penn Union

Electric Corporation, Thomas and Betts Company Inc.
F. Pull Boxes, Gutters, Special Cabinets

1. Schneider-Square D Company, Columbia Electric Manufacturing Company,
General Electric Company, Eaton Inc.

G. Outlet Boxes
1. Appleton Electric Company, Killark Electric Manufacturing Company, Lew

Electric Fittings Company, National Electric Products Corporation, Raco, Steel
City Electric Company, Carlon, Bowers.
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H. Floor Boxes
1. Steel City Electric Company, Hubbell Inc, RCI, Walker.

I. Wiring Devices
1. Leviton, Arrow-Hart, Cooper, Hubbell, Lutron, Bryant.

J. Conduit Racks, Hangers
1. General Electric Company, Killark Electric Manufacturing Company, Caddy,

National Electric Products Corporation, Republic Steel Corporation, Rome Cable
Corporation, United States Steel Corporation, VAW Aluminum Company,
Superstrut, B-Line.

K. Safety Switches (Disconnect and Fusible)
1. Schneider-Square D Company, Eaton-Cutler Hammer Inc, General Electric

Company.
L. Fuses

1. Bussman Manufacturing Company, Chase-Shawmut Company.
M. Firestopping

1. 3M, Nelson.
2.02 MATERIALS

A. Grounding:
1. Provide and install grounding system as noted on the drawings.
2. Grounding electrode conductor: bare stranded copper type, #4/0 minimum.
3. Install ground wires in rigid conduit.
4. All grounding electrode conductor connections "thermite" or "cad-weld" welded.
5. Use approved pressure type solderless connector or use fusion welding for all

connections to and bonding of grounding electrode system.  All connections shall
be  visible, readily accessible for testing purposes.  Grounding electrode
conductor between the grounding electrode and service equipment:  Minimum
#4/0.

6. Terminate grounding conduits at equipment with ground bushing, with ground
wire connected through bushing.

7. Provide No. 12 stranded (green) THHN conductor from outlet box to ground
screw of every receptacle.

8. Ground all isolated sections of metallic raceways.
9. Provide #12 minimum stranded (green) THHN conductor sized per NEC, or as

noted, connected continuously throughout branch circuit for all circuits, bonded
to panel ground bus, and to all electrical devices and equipment enclosures.

B. Circuit Breakers:
1. General: Circuit breakers shall be molded case rated for 480 or 240 volts, multiple

or single pole and amperage rating as shown on the drawings, bolt on, manually
operated with "de-ion" arc chutes.

2. Branch circuit breakers shall be rated for the amps interrupting capacity or U.L.
series rated with the distribution and main circuit breakers, General Electric type
THQB or equal, minimum 10,000 A.I.C for 120/208 volt; type TEY or equal,
minimum 14,000 A.I.C for 277/480 volt.
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3. Where mechanical equipment is U.L. listed for overcurrent protection with fuses
or HACR type circuit breakers, provide fuses where a fused switch is shown.
Where the overcurrent protection is a circuit breaker provide HACR, (Heating,
Air-Conditioning and Refrigeration) type.

4. Provide switch rated type "SWD" circuit breakers were the circuit breaker is used
as a switching device in a panelboard.

C. Raceways:   Only the raceways specified below shall be utilized on this project. 
Substitutions shall be pre-approved in writing.  All bare conduit ends (stub-ups or
stub-outs) shall be provided with bushed ends or manufactured insulated throat
connectors:
1. Rigid Type - hot dip galvanized or sherardized steel, use on all exterior locations,

below grade or in concrete slab, and to 18" on either side of structural expansion
joints in floor slabs, with completely watertight, threaded fittings throughout. 
Compression fittings are not acceptable.
a. All rigid steel conduit couplings and elbows in soil or concrete or under

membrane to be ½ lap wrapped with Scotch #50 tape and threaded ends
coated with T&B #S.C.40 rust inhibitor prior to installation of couplings.

b. ½ lap wrap all rigid steel conduit stub-ups from slab or grade to 6" above
finished grade level with Scotch #50 tape.

2. In lieu of rigid steel conduit for power and control raceways and branch circuit
conduits in soil or concrete slabs, "Schedule 40" PVC with Schedule 80 PVC
conduit elbows and stub-ups may be used with code size (minimum No. 12)
ground wire. A “stub-up” is considered to terminate 6" above the finished
surface.
a. Schedule 80 PVC conduit shall be used in all concrete footings or foundations

and to 18" of either side of footings or foundation walls.
b. Schedule 80 PVC conduit shall be used in all concrete masonry unit (CMU)

walls or columns.
c. All conduit runs in concrete floor slabs (where allowed) shall be installed to

comply with all applicable CBC and structural codes to maintain the
structural integrity of the floor slab.  Where conflicts occur, alternate routing
shall be provided at no additional cost to the Owner.

d. Where schedule 80 PVC is coupled to schedule 40 or other raceways with
differing interior dimensions, each end shall be reamed with a reaming tool
to reduce the edge profile for protection of the passing conductors during the
pull.

3. Intermediate metal conduit may be used in all exposed interior locations, except
that electrical metallic tubing may be used in some locations as noted below. 
Utilize steel compression type fittings for all exposed conduit runs, unless
otherwise noted. Die-cast zinc fittings are unacceptable.

4. Electrical metallic tubing shall be used exposed in interior electrical and
mechanical rooms, in interior unfinished spaces, and in interior concealed and
furred spaces, made up with steel watertight or steel set screw type fittings and
couplings. EMT shall not be used in under-building crawl spaces or other areas
subject to moisture.  Set screws shall have hardened points.  Die-cast zinc fittings
are unacceptable.
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5. Surface mounted rectangular steel raceways and boxes: use for all surface
mounted installations, unless otherwise noted (all catalog numbers listed are
Wiremold - equals allowed) - color Ivory, unless otherwise noted;
a. #V500 for branch power runs on ceilings and walls (used with V500 series

straps, elbows, connectors and V5000 series low profile boxes and covers).
b. #2000 or 2400 low profile for larger power run requirements on ceiling or

walls (used with V2000 series straps, elbows, connectors and low profile
boxes and covers).

c. #2400D for dual service power and tel/data run requirements (used with
divided V2400 boxes and covers).

6. Surface mounted rectangular non-metallic dual service raceways; Wiremold
#5400 (Ivory) or equal with all required compatible activation covers, bezels,
inserts, and blank plates for a complete installation.  Refer to drawings for outlet
quantities in raceway and feed points.  All raceway fed flush from rear with
horizontal j-boxes, unless otherwise noted.

7. Use flexible conduit for all motor, transformer and recessed fixture connections,
minimum ½"; "Seal  tite" type used outdoors and in all wet locations, provide
with code size (minimum No. 12) bare ground wire in all flexible conduit.

8. All conduit cuts (factory or field cut) shall be perfectly square to the length of the
conduit and cut ends shall be reamed with a reaming tool to provide a smooth
edge to the passing conductors and to remove all burs and scrapes.  Use of a hand
file is not acceptable.

9. All electrical raceways shall be installed concealed, unless otherwise noted.  Cut
and patch to facilitate such installation to match adjacent and original finish.  All
exposed conduits, where required, shall be installed parallel to building
members.

10. All emergency source circuits shall be installed in separate raceways (from
normal power), per 2017 NEC 700.10(B), or the applicable code at the time of
permitting.

11. Where existing conditions preclude the installation of EMT in existing walls to
remain, provide and install cut-in type boxes and "fish" flexible MC or flex
conduit and wire through existing walls to remain, unless shown otherwise on
plans.

12. Fasten conduits securely to boxes with locknuts and bushings to provide good
electrical continuity.

13. Provide chrome escutcheon plates at all exposed wall, ceiling and floor conduit
penetrations.

14. Support individual suspended conduits with heavy malleable strap or rod
hangers; supports for ½ inch or 3/4 inch conduit placed on maximum 7-foot
centers; maximum 10-foot centers on conduits 1 inch or larger.

15. Support multiple conduit runs from Kindorf B907 channels with C-105 and C-106
straps.

16. To facilitate pulling of feeder conductors, install junction boxes as shown or
required.

17. All empty conduits on the project shall be provided with a nylon pull rope to
allow pulling of future conductors intended for the specific raceway.  Provide
plastic wire-tie style nameplate tags on each end of pull rope with printed
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identification of conduit use and the location of the opposite end of the rope.  Pull
ropes for telecommunications service conduits shall meet the utility company
requirements.

18. Where conduits pass through structural expansion joints in floor slab, rigid
galvanized conduit shall be used 18" on either side of joint, complete with
Appleton expansion couplings and bonding jumpers, or equal.  All above grade
expansion joint crossings shall also utilize expansion joint couplings or flex
conduit transitions as required for each particular installation.   Installed
condition shall allow for a minimum deflection of raceway and wire (in any
direction) equal to the structural expansion joint dimension (building to
building). No solid conduits shall be allowed to cross expansion joints without
proper provisions for building and seismic movement.

D. Outlet Boxes and Junction Boxes. Verify all backbox requirements with devices to be
installed prior to rough-in.
1. One piece steel knockout type drawn boxes, unless otherwise noted, sized as

required for conditions at each outlet or as noted.
2. Flush-mounted boxes equipped with galvanized steel raised covers for device

mounting flush with finished surface.  Provide extension rings as required on all
acoustical or additional wall treatment areas to bring top of cover flush with
finished surface (coordinate with architectural drawings). Devices shall be
capable of being tightly mounted to boxes without distorting or bending device
or mounting hardware.

3. Boxes for fixture outlets:  4-inch octagon or larger as required, or as noted.
4. Switch and receptacle outlets - not smaller than 4-inch-square in furred walls,

with raised cover for single device; ganged where required.
5. Outlet and switch boxes for wet locations, cast aluminum FS or FD type with cast

aluminum gasketed spring lid cover.  Weatherproof “Bell” type boxes are not
acceptable.

6. All connectors from conduit to junction or outlet boxes shall have insulated
throats.  Connectors shall be manufactured with insulated throats as integral part.
 Insertable insulated throats are unacceptable.

7. Outlet boxes for telecommunications, 4" square or larger as required or noted,
multi-ganged for voice, data, and other services where indicated on the drawings.

8. Conduit Bodies:  Malleable iron type, with lubricated spring steel clips over edge
of conduit body, O-Z/Gedney type EW, or equal.

9. Floor Boxes:
a. Classification and Use: Floor boxes shall have been examined and tested by

Underwriters Laboratories Inc. to meet UL514A and Canadian Standard
C22.2 and shall bear the appropriate label. Floor boxes shall conform to the
standard set in the National Electrical Code. Multi-compartment boxes shall
have been evaluated by UL to meet the applicable U.S. and Canadian safety
standards for scrub water exclusion when used on tile, terrazzo, wood, and
carpet covered floors.

b. Floor boxes shall provide flush or recessed device outlets that will not
obstruct the floor area. Refer to Drawings for size and types. This
specification covers concrete and wood frame floor applications with
Wiremold 800, 860 and 880 and RFB Series boxes.
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c. Cast-Iron Boxes:  Box interior and exterior shall be painted. Boxes shall be
available in 1,2, and 3 gang configurations. Boxes shall also be available in
deep and shallow versions. Box shall provide 1-3/4 inches of pre-pour
adjustment and 1/2 inch of post-pour adjustment.

d. Steel Boxes: Boxes shall be manufactured from stamped steel and formed.
Boxes shall be available in 1,2, and 3 gang configurations. Boxes shall also be
available in deep and shallow versions. All stamped steel versions shall
provide 1-3/4 inches of pre-pour adjustment and 1/2 inch of post-pour
adjustment.

e. Nonmetallic Multi-service Floor Boxes:  Boxes shall be manufactured through
the use of injection molded Geon M3900 PVC material. The box shall be
rectangular in shape. Boxes shall allow for ganging of boxes together through
a dovetail interlocking mechanism.  Knockouts shall be provided on the side
walls of each box to provide for pass-through capability between each gang.
Boxes shall also have concrete depth markings on the exterior of the box to
indicate box depth at the time of the pour. Boxes shall also provide graduated
cubic inch markings on the interior of the box to indicate volume capacity at
the appropriate box depth. Box shall accommodate concrete depths from
3-1/2 inches minimum to 6 inches maximum.
1) Floor boxes shall provide (2) 1-1/4 inch conduit openings to feed cabling

to the box. Boxes shall provide the means to reduce this opening to fit 1
inch, 3/4 inch and 1/2 inch conduit sizes. Box shall be equipped with a
high impact mudcap to protect the box from damage and prevent
concrete entry during the pour and debris entry after the pour. Box shall
also provide ratchet teeth along interior box walls to attach cover. Box
shall include internal spacer to prevent deformation of the box sidewalls
when high temperature additives are used in the concrete pour.

2) Adjusting rings shall be used to attach flanges and covers to the floor
box body. Adjusting ring shall have ratchet teeth to align with the teeth
on box wall to connect box body without the use of adhesive or
mechanical fasteners. Adjusting ring shall provide for 10 degrees of
adjustment after concrete pour to adjust to various concrete conditions
and floor finishes. Provide brass inserts to mount finish flanges to box
body. Adjusting ring shall also provide for grounding locations using
brass inserts.

3) Adjusting ring shall provide the ability to accept a modular connectivity
system. Modular communication inserts shall snap directly into the
adjusting ring openings. Adjusting ring shall provide a fiber storage
loop to maintain proper fiber optic bend radius control and excess fiber
storage. Each adjusting ring shall except up to six connectivity activation
locations. Adjusting ring shall allow modular connectivity inserts to be
mounted recessed and protected when not in use.

f. Covers and Flanges:
1) Floor box options shall accept aluminum, brass and nonmetallic cover

plates and flanges.
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2) Flanges shall be available in one-, two-, and three-gang applications.
Each flange shall provide 1/2 inches of adjustment to accommodate
various floor coverings and concrete depths.

3) Flanges shall accommodate connectivity outlets and modular inserts.
4) Modular inserts shall snap directly into each flange using a mounting

bezel.
g. Multi-Compartment Boxes:

1) Boxes shall be fully adjustable, providing a maximum of 1-7/8 (RFB4) 2”
(RFB9/RFB11) inch pre-pour adjustment, and a maximum of 3/4 inch
post-pour adjustment.

2) Boxes shall provide a series of device mounting plates that will accept
both duplex power devices, as well as plates that will accommodate
connectivity and AV outlets with modular inserts.

3) The box shall provide ¾”, 1” and 1 ¼” conduit size openings with 2” KO
for larger size boxes.

4) Cover shall be cast aluminum. Lid shall be offered with solid, flush
surface for tile, wood or terrazzo and an insert option for carpet inlay.

5) Cover options shall support loads from 390LBS to 3000LBS
6) Use cast iron boxes for on-grade applications (RFB4-CI-1).  Stamped steel

allowed for above grade applications (RFB-4 and RFB-4DB).
E. Wire and Cable (line voltage and signal systems):

1. 600-volt class where used for or run with line voltage power wiring, insulation
color coded, minimum No. 12 AWG for power branch circuits, No. 14 for power
control circuits, and wiring size and type as directed by signal system
manufacturer for each signal system.

2. All conductors shall be copper.
3. Size and insulation type:

a. Standard locations:  #12 to #1 AWG: THWN for wet locations and THHN for
dry locations.  #1/0 through #4/0 AWG: XHHW  (55 Mils). 250MCM and
larger: XHHW (65 Mils). All wire sizes used shall be based on a 75 degree
insulation rating, unless specifically used with 90 degree rated breakers and
devices.

b. All wiring (power and signal) installed underground between buildings, or
in wet or damp locations, shall be outside listed and rated for wet locations.

c. High temperature and non-standard locations: Provide wire type and
insulation category suitable for area of use as defined in NEC table 310-13.

4. Conductors No. 8 and larger and as otherwise noted on drawings shall be
stranded.  Power conductors No. 12 and No. 10 shall be solid or stranded. Power
conductors No. 14 or smaller shall be solid.

5. Provide signal system wiring for each system to meet the system manufacturers
requirements and recommendations for each device or equipment type.  Signal
wiring systems shall be provided with shielding and/or insulation type and cable
quantities as directed by the manufacturer, and meet all NEC requirements for
locations used.

6. Install all wiring branch circuits and feeders (low voltage and line voltage) in
conduit unless noted otherwise on the drawings.  Contractor shall mandrel all
feeders and pass a "sock" (or utilize other suitable means) through each raceway
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prior to pull to remove all water and construction debris. All raceways shall be
completely clear of any obstructions or debris and all cut ends shall be reamed,
prior to pull.  Utilize pulling compound on all runs to insure minimum friction
and pulling tension.

7. Megger test all feeders prior to energizing.  See section 26 08 00 for additional
information.

8. Approximately balance branch circuits about the neutral conductors in panels.
9. Connections to devices from "thru-feed" branch circuit conductors to be made

with pigtails, with no interruption of the branch circuit conductors.
10. Neutral conductor identified by white outer braid, with different tracers of "EZ"

numbering tags used where more than one neutral conductor is contained in a
single raceway.

11. Neatly arrange and "marlin" wires in panels and distribution panelboards with "T
and B Ty-rap" or approved equal plastic type strapping.

12. All wire and cable shall bear the Underwriters' Label, brought to the job in
unbroken packages; wire color-coded as follows:
a. Voltage Phasing A     B C     N
b. 120/208 3PH4W Black Red Blue White
c. 2083PH 3W Black Red Blue --
d. 277/480 3PH4W Brown Orange Yellow White
e. 4803PH 3W Brown Orange Yellow --

13. The equipment grounding conductor shall be insulated copper; where it is
insulated, the insulation shall be colored green.

14. Label each wire of each electrical system in each pull box, junction box, outlet
box, terminal cabinet, and panelboard in which it appears with "EZ" numbering
tags indicating the connected circuit numbers.

15. Provide permanently affixed adhesive labels with machine printed lettering (min.
1/8" high) at junction boxes serving fixtures that are supplied by (2) electrical
sources (i.e. normal and emergency lighting). Label to read "CAUTION - This
light fixture is powered by (2) separate sources. The normal power source breaker
and the emergency power source breaker must be turned off before servicing this
light fixture."

F. Switches:  Model numbers are Hubbell, color to be selected by architect, unless
otherwise noted.  All switches to utilize screw terminals for wire connections - no
plug-in terminations:
1. Single Pole - No. HBL1221
2. Two Pole - No. HBL1222
3. Keyed, - No. HBL1221L
4. Motor Rated Double Pole (30A) - Hubbell No. 7832
5. Motor Rated Three Pole (30A) - Hubbell No. 7810.
6. Low voltage Data line switches - Refer to lighting control system (for

compatibility)
G. Receptacles: Mounting straps and contacts shall be one piece design, constructed of

minimum .050" solid brass. Base shall be high strength, heat resistant, glass reinforced
nylon. Device shall accept up to #10 wire, side or back wired with screw terminals -
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no plug-in terminations. Hubbell, Leviton, Pass & Seymore, or equal.  Color to be
selected by architect, unless otherwise noted.  Numbers listed below are Hubbell:
1. 15A 3PG 125 volt duplex - No. HBL5262
2. 20A 3PG 125 volt duplex - No. HBL5362
3. 20A 3PG 125 volt ground fault interrupter receptacle; GFI receptacles shall

conform to the 2006 UL requirements to a) interrupt power to the unit in the
event of internal failure, or b) provide an audible or visual indication of internal
failure of the GFI; No. GF20 or equal. Through wiring to down stream GFI
designated receptacles is not acceptable.

4. 15A 3PG 125 volt half controlled duplex receptacle - No. BR15C1(color), with
permanent "controlled" marking, factory applied.

5. 20A 3PG 125 volt half controlled duplex receptacle - No. BR20C1(color), with
permanent "controlled" marking, factory applied.

6. 15A 3PG 125 volt full controlled duplex receptacle - No. BR15C2(color), with
permanent "controlled" marking, factory applied.

7. 20A 3PG 125 volt full controlled duplex receptacle - No. BR20C2(color), with
permanent "controlled" marking, factory applied.

8. GFI Module (blank face), no indicator light, 20A - No. GFBF20 or equal.
9. All receptacles located in exterior or wet locations shall be corrosion resistant

with UV stabilized body.
10. All receptacles in locations identified in NEC 406.12 (i.e. dwelling units,

hotel/motel guest rooms, child care, preschool, K-12 schools, business office
common areas, clinics, medical, and outpatient facilities, assembly area common
areas, dormitory units, and assisted living units) shall be tamper resistant.

H. Plates: Leviton, or equal, except as noted:
1. The color of all faceplates shall match the color of the devices installed under/in

the faceplate, except as specifically noted otherwise.
2. For flush outlet boxes, for switches, and receptacles: nylon, color to be selected by

architect, unless otherwise noted.
3. Plates for surface-mounted outlets: galvanized steel unless otherwise noted.
4. Weatherproof duplex receptacle plates for exterior locations with ground fault

interrupter receptacles in type FS or FD boxes - Hubbell #WPFS26 or compatible
equal.  Verify cover compatibility with box type and device installed.

5. Weatherproof  "in-use" cover, vertical or horizontal mount, for exterior with GFCI
receptacles.  Die-cast metal alloy, TayMac MX series or equal with openings to
match installed devices.

6. Locking plates for duplex receptacles where noted; Pass & Seymour #WP26-L
(non- weather proof).

7. Locking plates for duplex exterior GFCI receptacles (or in wet or damp locations);
Heavy duty cast aluminum flush cover with locking latch and key, Pass &
Seymour #4600 with appropriate mounting plate for type of device installed. 
Coordinate backbox requirements and finished wall trim-out with wall installer
prior to rough-in to insure an adequate and neat trim appearance upon
completion.

8. Plates for flush tele/data boxes: white nylon or as otherwise directed - provide
and install at each tele/data outlet plate to match duplex power outlet plate, for
jack installation under Section 27 00 00.  Where the power and tele/data outlet
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boxes are shared the plate shall be continuous in multi-gang locations.  See
drawings.

I. Equipment Disconnects:  All disconnects shall be located to allow proper code
required clearance in each area.  Locations shown on drawings are diagrammatic only.
 The contractor shall coordinate exact locations in the field (with other trades) prior to
rough-in to insure proper clearances.
1. Motor Disconnect Switches and Safety Switches:  General Electric Company

Heavy Duty Type "THD", cover interlocked with operating handle so that cover
cannot be opened with switch in closed position and switch cannot be closed
with cover in open position. 240V or 480V  rating, single or multi-pole as required
or as noted on drawings, in Nema 1 enclosure indoors or Nema 3R enclosure
outdoors unless otherwise noted.  Provide dual element motor circuit fuses sized
as recommended by equipment manufacturer (for final equipment actually
installed).

2. Code required disconnects:  Provide a local disconnect in addition to the branch
circuit protection device for all equipment as required by code (whether shown or
not).  Disconnects shall consist of a motor rated switch (or disconnect) for all
motor loads less than 3/4HP or other suitable disconnect sized to match branch
circuit conductors and load current of equipment, with number of poles as
required.

J. Lugs and Connectors:  Thomas and Betts "lock-tite", for No. 4 and larger wire; 3M
"Scotchlock" fixed spring screw-on type wire connectors with insulator for No. 6 and
smaller wire.
1. All splices shall be made up with screw-on type connectors - no plug-in or

push-in style connectors acceptable.  Wires shall be solidly twisted together with
electricians pliers before screw-on connector is installed to ensure a proper
connection in the event of wire nut failure. No exceptions.

2. Connectors listed or labeled for “no wire twisting required” are not an  acceptable
substitute for actual wire twisting.

3. Utilize porcelain type connectors in all high temperature environments (above
105 degrees Celsius).

K. Splice Insulation:  "Scotch" electrical tape with vinyl plastic backing or rubber tape
with protective friction tape for interior work.
1. Splices in electrical cables of 600 volt insulation class in underground system duct

shall be made only in accessible locations such as pullboxes, light pole handholes,
etc., using a compression connector on the conductor and by insulating and
waterproofing (for exterior and underground locations) by one of the following
methods:
a. Cast type splice insulation shall be provided by means of a molded casting

process employing a thermosetting epoxy resin insulating material which
shall be applied by a gravity poured method or by a pressure injected
method.  The component materials of the resin insulation shall be in a
packaged form ready for convenient mixing after removing from the
package.  Do not allow the cables to be removed until after the splicing
material has completely set.
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b. Gravity poured method shall employ materials and equipment contained in
an approved commercial splicing kit which includes a mold suitable for the
cables to be applied.  When the mold is in place around the joined
conductors, the resin mix shall be prepared and poured into the mold.  Do
not allow cables to be moved until after the splicing materials have
completely set.

L. Identification:  Refer to Section 26 05 00.
M. Firestopping: as manufactured by 3M Fire Protection Products or equal.

1. Fire-rated and smoke barrier construction: Maintain barrier and structural floor
fire and smoke resistance ratings including resistance to cold smoke at all
penetrations, connections with other surfaces or types of construction, at
separations required to permit building movement and sound vibration
absorption, an at other construction gaps.

2. Systems or devices listed in the UL Fire Resistance Directory under categories
XHCR and XHEZ may be used, providing that it conforms to the construction
type, penetration type, annular space requirements and fire rating involved in
each separate instance, and that the system be symmetrical for wall penetrations.
Systems or devices must be asbestos free.

PART 3 - EXECUTION
3.01 REFER TO BASIC ELECTRICAL REQUIREMENTS - SECTION 26 05 00 FOR WORK

UNDER THIS SECTION.
3.02 TESTS

A. Testing and Inspection:  See Section 26 08 00 - Testing.
END OF SECTION
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SECTION 26 51 01
LIGHTING

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Luminaires (i.e., lighting fixtures): Refer to the Luminaire Schedule and provide a
complete and working facility Lighting System. Catalog numbers in the Luminaire
Schedule are design series references and may not represent the exact catalog number
as specified or as required for particular installations. Provide complete luminaires to
correspond with the number of LEDs, power supply, wattage, mounting hardware,
ceiling type, trim, size, and special requirements as specified in the Luminaire
Schedule for each luminaire type. Additional features, accessories, and options
specified, described, scheduled, or necessary for installation shall be included.

B. LEDs and power supplies.
C. Power supplies, including standard and dimmed LED.
D. Lighting controls, including occupancy sensors. See Section 26 57 00 for Low Voltage

Lighting Control System.
E. Supports for outlet boxes and luminaires, including seismic restraint slack wires for

recessed luminaires in suspended ceilings per code and backing in walls as required
to keep luminaires secure and level.

1.02 INCORPORATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and

Supplementary Conditions and other Division 1 Specification Sections, apply to this
section.

B. Section 26 05 00 and 26 27 00 apply to all work in this section.
C. Division 03: Concrete (Bases for pole-mounted luminaires as noted in Luminaire

Schedule).
D. Division 09: Painting and Finishes (cutting of holes in finished surfaces for recessed

luminaires).
1.03 RELATED WORK

A. Ceiling Access panels where required for access to equipment, outlets, transformers,
etc., located above suspended ceilings, sheet rock or plaster ceilings. Coordinate with
the Architect and other trades.

1.04 SUBMITTALS
A. Submit under provisions of Division 1 and Section 26 05 00.
B. Submit (6) six sets of submittals for review by the project team unless otherwise noted

in these specifications. The submittals shall include the following information:
1. Product Index: The following information shall be included in the product index.

a. Luminaire Type. The index shall list, in alphabetical order, each luminaire
type per the Luminaire Schedule.

b. Manufacturer’s Catalog Number. Outstanding information required to make
a complete catalog number shall be clearly identified in the index.
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c. Where a pole is included with the luminaire, include the catalog number of
the pole in addition to that of the luminaire.

d. LED Data. Provide the Manufacturer’s name for each LED array including
wattage, color temperature, lumen output, and color rendering index.

2. Manufacturer's literature for every luminaire listed on the Luminaire Schedule.
a. Catalog Information:

1) Luminaire Data Sheet: The manufacturer’s cut sheet shall include the
following:
(a) Photometrics: Candlepower distribution curve or table with

horizontal readings at 0, 22.5, 45, and 90 degrees and vertical
readings from 0 to 180 degrees in 5 degree increments in accordance
with the Illuminating Engineering Society published test
procedures.

(b) Catalog Number Nomenclature
(c) Coefficient of Utilization Tables
(d) Luminaire Line Drawing
(e) Power supply (each type)

3. Data sheets for wallbox controls and other products specified in this section.
4. Shop Drawings:

a. Provide shop drawings of suspension details for luminaires recessed in,
mounted on, or suspended from hung ceilings. Details shall clearly illustrate
proposed methods for supporting luminaires independent of the suspended
ceiling system.

b. Detailed shop drawings of all cove or box mounted luminaires containing the
following information:
1) Exact field measured length (clear inside dimension) of cove pocket or

box.
2) Exact luminaire length and arrangement of luminaires in cove or box.

c. Detailed shop drawings of pendant mounted luminaires constructed with
linear metal housings containing the following information.
1) Support mechanism, including swivel canopies.
2) Trim details.
3) Closure piece details.
4) Pattern configurations.

5. Samples:
a. Provide samples of luminaire trim where "Finish as selected by Architect" is

indicated on the Luminaire Schedule. Submit two finish samples, 75 mm x 75
mm (3" x 3") minimum, of all custom color, decorative metal, or anodized
aluminum finishes. Samples must be approved in writing by the Architect
prior to ordering.

C. For Any Luminaires Substituted For Those Specified:
1. Refer to Division 1 - Product Requirements, for all substitution procedures.
2. Provide Independent Testing Laboratories, Inc., or equal, photometric test report

for each Luminaire type and lamp combination listed on the Luminaire Schedule.
Test reports shall be based on Illuminating Engineering Society published test
procedures and shall contain polar coordinate candlepower distribution curves in
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five lateral planes for luminaires with asymmetric distributions and luminaire
luminance data for vertical angles above 45 degrees from nadir. Test results shall
indicate luminaire efficiency for the lamp and aperture assembly specified.
luminaires with efficiencies more than 2% below the values of specified
luminaires are not acceptable and will be rejected.

3. Provide photometric calculations for each room or area where a substituted
luminaire is proposed. Such calculations shall be made using comprehensive
lighting software, such as AGi32, and include point-by-point illuminance values
at IES recommended heights, average illuminance, and maximum-to-minimum
and average-to-minimum uniformity ratios. Room dimensions, configurations
(including sloping ceilings), room surface reflectances, light loss factors, and
heights of suspended luminaires shall match the heights specified in the contract
documents.

4. Due to the variety of lumen outputs and light distributions of LED Luminaires,
substitutions will require additional review on the part of the Engineer or
Architect to ascertain the equivalency of the substituted luminaires. Substitutions
will be reviewed to determine their aesthetic, construction, and photometric
equivalency to maintain similar design impact and performance in their intended
environment. The Engineer and Architect have not included such unknown and
unquantifiable review time in their scope of work and are not compensated by
the Owner for such services. The Contractor shall reimburse the Engineer and
Architect for labor costs to review substitutions.

5. Prior approval does not guarantee final approval by the Engineer. The Contractor
shall be responsible for providing luminaires that meet or exceed the quality and
performance of the specified products in their entirety. All deviations in quality
and performance from the specified products must be listed and individually
signed off by the engineer.

6. The Owner reserves the right to reject a proposed substitution based on their
agent’s professional judgment as to the utility, quality, performance, visual
appropriateness, or finish of substitutions.

1.05 OCCUPANCY SENSORS
A. Equipment Qualification

1. Wall switch products must be capable of withstanding the effects of inrush
current. Submittals shall clearly indicate the method used.

2. Contractor's work to include all labor, materials, tools, appliances, control
hardware, sensor, wire, junction boxes and equipment necessary for and
incidental to the delivery, installation and furnishing of a completely operational
occupancy sensor lighting control system, as described herein.

3. Contractor and Contractor's Supplier shall examine all general specification
provisions and drawings for related electrical work required as work under
Division 26.

4. Contractor shall coordinate all work described in this section with all other
applicable plans and specifications, including but not limited to wiring, conduit,
luminaires, HVAC systems and building management systems.



2023-SR001-002 Terra Linda HS - Wellness & Restroom Modernization Section 26 51 01
San Rafael City Schools LIGHTING - 4

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to site and store in unopened cartons in protected location. Inspect

products immediately and report all damage accordingly.
1.07 GUARANTEE AND WARRANTIES

A. All work performed under this section must be guaranteed to be free of defects in
products or workmanship for one year after date of acceptance by Owner, unless
noted otherwise in General Conditions.

B. Warranties:
1. Electronic power supplies must be warranted against failure for at least five years

after date of substantial completion.
PART 2 - PRODUCTS
2.01 GENERAL

A. Provide luminaires as indicated in Luminaire Schedule; if conflict exists between
Luminaire Schedule and Specifications, the more stringent requirement shall take
precedence.

B. Provide luminaires new and complete with mounting accessories, junction boxes,
trims, and lamps.

C. Provide products with UL labels appropriate to intended installation conditions, or
with labels from other testing laboratories whose results are acceptable to local
inspector, showing compliance with UL standards. Labels must be concealed from
normal viewing angles.

D. All products of same type by same manufacturer.
2.02 SOLID STATE LUMINAIRES

A. Housing, where applicable:
1. Steel bonderized or equal rust protected, or aluminum, rigid construction.

Minimum gauge thickness shall be as follows:
a. Interior locations: No. 20-gauge steel, No. 16-gauge aluminum.

B. Finish:
1. Baked enamel finish (except when otherwise specified).

a. Concealed interior surfaces (this applies to interior hardware, circuit boards,
etc.) matte black.

b. Concealed exterior surfaces: matte black.
c. Visible surfaces: color and texture as specified below for each luminaire type

or as selected.
C. Light Emitting Diode (LED) requirements:

1. Correlated color temperature (CCT) for phosphor-coated white LEDs must have
one of the following designated CCTs, as specified on the Luminaire Schedule,
and fall within the following binning standards.
a. 3000K defined as 3045 +/- 175K
b. 3500K defined as 3465 +/- 245K

2. Color spatial uniformity shall be limited to variations in chromaticity for different
directions (i.e. changes in viewing angle) within 0.004 from the weighted average
point on the CIE 1976 (u’,v’) diagram.
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3. Color maintenance shall be limited to a maximum change in chromaticity of 0.007
on the CIE 1976 (u’,v’) diagram over the lifetime of the product.
a. Color rendering index: Color rendering index to be determined using ANSI

C78.377-2008 and applicable IESNA standards.
b. Laboratory tests must be produced using specific module(s)/array(s) and

power supply combination that will be used in production.
c. Manufacturers must provide a test report from a laboratory accredited by

NVLAP or one of its MRA signatories
4. Lumen depreciation

a. Lumen depreciation to be measured using IESNA LM-80-08 and TM-21-11
standard for IES approved method of measuring lumen maintenance of LED
light sources.

b. Phosphor-coated white LED modules/arrays shall deliver at least 70% of
initial lumens for a minimum of 50,000 hours when installed in-situ and
operated at 100% output and the maximum specified operating temperature.

c. Colored LED modules/arrays shall deliver at least 50% of initial lumens for a
minimum of 50,000 hours when installed in-situ and operated at 100% output
and the maximum specified operating temperature.

5. Acceptable LED manufacturers:
a. Cree
b. Nichia
c. Osram Opto Semiconductors
d. Philips Lumileds
e. Xicato

D. Luminaire Efficacy:
1. Luminaire efficiency shall be measured using IESNA LM-79-08 standard for

electrical and photometric measurements of solid state lighting products.
2. Manufacturer shall provide published luminaire efficacy, which is defined as

luminaire light output divided by luminaire input power measured in a 25 degree
Celsius environment. Efficacy shall include power supply, thermal, optical, and
luminaire losses.

E. Thermal Management:
1. Solid state luminaire shall not exceed LED manufacturer’s maximum junction

temperature requirements when operated in-situ at luminaire manufacturer’s
maximum ambient operating temperature and 100% light output.

2. Solid state luminaires shall be thermally protected using one or more of the
following thermal management techniques:
a. Metal core board
b. Gap pad
c. Internal monitoring firmware

3. Solid state luminaire housing shall be designed to transfer heat from the LED
board to the outside environment.

F. Power Supplies (LED Drivers) requirements:
1. Power factor of 0.90 or greater for primary application
2. Input current shall have Total Harmonic Distortion (THD) of less than 20%.
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3. Minimum operating temperature of minus 20 degrees Celsius or below when
used in luminaires intended for outdoor applications.

4. Operating frequency equal to or greater than 120 Hz.
5. Operate with sustained input variations of +/- 10% (voltage and frequency) with

no damage to the driver.
6. Tolerate sustained open circuit and short circuit output conditions without

damage and without need for external fuses or trip devices.
7. Output shall be regulated to +/- 5% across published load range.
8. Class A sound rating.
9. Outputs shall have current limiting protection.
10. Operate LEDs at constant and regulated current levels. LEDs shall not be

overdriven beyond the diode manufacturer’s specified nominal voltage and
current.

11. Inrush currents not exceeding peak currents specified in NEMA 410.
G. Solid State Lighting Controls:

1. Control interface to dimmable power supplies shall consist of one of the
following:
a. Line Voltage Dimming. Controls to be rated for magnetic or electronic low

voltage transformer operation.
b. Low voltage (0-10V) control. Controls to be compatible with either current

sink or current source operation.
2. Dimmable LED power supplies shall use pulse width modulation (PWM) or

constant current reduction (CCR) to regulate power to LEDs.
a. PWM power supplies shall have 12-bit or greater resolution to obtain

flicker-free operation throughout their dimming range.
b. PWM power supplies shall be provided in luminaires that will be dimmed

lower than 40% and must maintain consistent color temperature.
c. CCR power supplies shall be provided in areas that have strict

electromagnetic interference (EMI) requirements, high motion activity, or
rotating machinery.

H. System Installation
1. Hardwired connections to solid state luminaires shall be reverse polarity

protected and provide high voltage protection in the event connections are
reversed or shorted during the installation process.

2. All solid state luminaires (100% of each lot) shall undergo a minimum eight-hour
burn-in test during manufacturing. Solid state lighting installations shall be UL
Listed as a low-voltage lighting system including, but not limited to, luminaire,
power supply, controller, keypad, and wiring.

I. Warranty
1. Luminaires, drivers, and controllers for solid state lighting systems shall be

covered by a five-year warranty against defects in workmanship or material.
Warranty shall include in-warranty service program providing for payment of
authorized labor charges incurred in replacement of inoperative in-warranty
equipment.
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2.03 LUMINAIRE CONSTRUCTION
A. Sheet metal: materials and thicknesses shall be 20 gauge (0.7 mm or 0.027") min., free

of dents, scratches, oil-can, or other defects.
B. Painted luminaires: exposed weld marks, joints, and seams shall be filled and sanded

smooth before finishing.
C. All edges cleaned and dressed to remove sharp edges or burrs.
D. Extrusions: 1/10" min. wall thickness, smooth and free of tooling lines, with cast end

plates that exactly match extrusion profiles.
E. Castings: smooth, free of pits, scales, gate marks, or blemishes.
F. Spinnings shall have 1/32" min. thickness, smooth, free of spinning lines or

blow-back, with clean edges.
G. Welds: Follow recommendations of American Welding Society. All welds continuous

and free of spatter, residue, or warping.
H. No light leaks visible in finished room. Ensure that downlight housings mounted in

wood slat ceilings are not visible from below. Field paint exterior of housing with high
temperature paint if necessary.

I. Exposed end plates and joiners, with concealed fasteners.
J. End-to-end mounted luminaires: Verify row configurations and provide joiners,

aligning splines, and trims to suit.
K. Hardware:

1. Steel or aluminum interior luminaires: cadmium-plated hardware.
2. Steel or aluminum exterior luminaires: stainless steel hardware.
3. Stainless steel luminaires: stainless steel hardware.
4. Copper alloy luminaires: brass hardware.

L. Raceways: Where used for through wiring, luminaires must be approved for use as
raceways.

2.04 RECESSED LUMINAIRES
A. Point-source luminaires: provide pre-wired junction box and thermal protection, and

provide slack wires to structure at two diagonal corners.
B. Troffer luminaires: provide hold-down clip at each luminaire corner, and slack wires

to structure as detailed on the drawings. The detail will take precedence.
C. Verify ceiling construction details and provide luminaire housings and trims to suit.
D. Non-accessible ceilings: Provide access to junction boxes, transformers, and battery

packs through luminaire apertures; no access panels in ceiling.
E. Mounting frames: To prevent rusting, provide galvanized steel or cast aluminum

frames for installation in damp locations or in plaster ceilings.
F. Adjustable luminaires shall be provided with rotation and tilt locking devices.

2.05 PENDANTS
A. Stem-mounted: 16 mm (5/8") max. o.d. stem with ball swivels at top (and bottom of

linear luminaires) to permit 45 degree swing in any direction from vertical. Flat
canopy to permit splice inspection after installation. Pendants must permit +/- 13 mm
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(½") threaded vertical adjustment after installation, leaving at least 6 mm (1/4") thread
contact at all points.

B. Provide internal safety cable from luminaire body to stud in outlet box.
C. Cable-mounted: 1 X 7 strand 3/32" diameter stainless steel aircraft cable, factory

crimped, independently tested and verified to exceed 1500 pounds.
1. Verify mounting heights for each luminaire and provide cable lengths and

coordinate cord lengths with manufacturer as required prior to ordering
luminaires. Provide aircraft cable adjuster nipple with locking jaws.

D. Supports: Carry luminaire weight to structure and provide horizontal bracing from
suspension points to ceiling framing to prevent sideways shifting. Provide diagonal
seismic restraint wires per code.

2.06 TRIMS
A. Trims must fit tightly and be held in by gravity, spring clips, or mechanical fasteners.

Trims must not drop out under normal conditions or seismic forces which do not
exceed the design criteria of the building.

B. Aluminum parabolic cones shall be smooth, properly shaped, with Alzak finish in
colors as indicated.
1. No hot spots or lamp images visible at angles shallower than lamp shielding

angle.
2. Self-flange cones must bend parallel to ceiling and cover ceiling hole without

additional trim ring. Unpainted flange, shall have the same finish as cone
interior.

3. Cones and louvers for fluorescent luminaires must have permanent
anti-iridescence treatment.

C. Lenses, diffusers, and patterned glass: glass or virgin acrylic as noted, with patterns as
noted.
1. Finished thickness 2 mm (1/10") min. unless noted otherwise.
2. Linear runs over 1200 mm (4'-0") long shall be in equal-length pieces.

2.07 FINISHES
A. Steel Reflectors: Unless otherwise specified, the reflector surface finish shall be of

synthetic white enamel or polyester powder coating. Finish shall show no indication
of chipping, cracking, flaking or any other sign of loss of adhesion. The initial
reflection factor shall be not less than 88 percent averaging 5 randomly selected points
on the reflector. After 100 hours of exposure to the radiation of a glass enclosed carbon
arc lamp, such as a Fade-O-Meters, the reflectance of the exposed portion shall not be
less than 5 percent and finish shall show no appreciable color change. The carbon arc
lamp shall be operated at appreciable color change. The carbon arc lamp shall be
operated at 13 plus or minus 0.5 amperes at 140 volts. The reflector shall be placed ten
inches from the arc and the lamp so ventilated that the temperature of the exposed
portion does not exceed 105 degrees F.

B. Aluminum Reflectors: Reflecting surfaces shall be provided with either a specular or
diffuse finish as indicated. Reflection factors shall be not less than 83 percent for
specular reflecting surfaces. Each reflecting surface shall be protected by dense coating
of oxide weighing not less than 5.0 milligrams per square inch, applied by an anodic
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process. The reflector shall be given a sealing treatment that will prevent staining of
the reflecting surface when subjected to a stain test. All aluminum reflectors & louvers
shall be a low iridescent equivalent to that provided by Coil Anodizers.

C. Non-Reflecting Surfaces: Unless otherwise specified, the finish on all non-reflecting
exterior surfaces shall be aluminum oxide or aluminum; white, gray or aluminum
paint on steel; nickel or chromium plating on copper alloy. Fastening devices shall be
nickel, chromium, cadmium or zinc plated. All painted surfaces shall be free of tears,
star marks, blisters, pinholes, chipping and any other defects that may impair
appearance or serviceability.

2.08 LAMPS
A. Replace LED boards and power supplies at no cost to owner if LEDs exhibit color

variation, flicker, or burn out within 90 days of substantial completion date.
B. LEDs:

1. LED quantity, wattage, and color temperature as specified for each LED
luminaire.

2. 3500 deg. K color temperature for interior luminaires, 3000 deg. K for exterior
luminaires, unless otherwise specified.

2.09 DRIVERS AND TRANSFORMERS
A. General:

1. Verify input voltages and match to branch circuit voltages.
2. Remote drivers or transformers: Provide suitable enclosures and mounting

hardware, and install in accessible, ventilated locations.
a. Secondary wiring: provide number and size of conductors as required, with

3% max. voltage drop between transformer and last lamp.
b. Keep transformers at least 300 mm (12”) apart and do not stack vertically.

B. LED Drivers:
1. High power factor, thermally-protected.
2. Compatible with LED lamps being used.
3. Capable of dimming LED source without perceptible flicker or stroboscopic

effects.
2.10 EMERGENCY LIGHTING AND EXIT SIGNS

A. Emergency lighting:
1. Provide lighting for paths of egress as required by Code.

B. Emergency lighting to consist of wall or ceiling mounted (normally off) lamp head
units with battery back-up for 90 minutes of egress lighting output.

C. Description of Systems:
1. Auxiliary battery packs mounted integral to luminaires shall provide no less than

1400 lumen output for a minimum of 90 minutes.
2. Surface mounted luminaire with two (2) reflector-type LED lamps on emergency

battery with 90 minute operation.
D. Auxiliary Battery Pack/Ballasts for LED Luminaires:

1. Pure lead or nickel-cadmium, sealed and maintenance-free.
2. Automatic transfer to battery power if supply voltage drops below 75% of

normal.
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3. Must provide at least 87-1/2% or rated battery voltage for 90 minutes minimum.
4. Internal circuitry to provide continuous “trickle” charge and to prevent deep

discharge below 80% of rated battery voltage.
5. Full recharge within 24 hours after restoration of normal power.
6. Charge indicator light visible and test switch operable without tools.
7. Concealed inside luminaire or above ceiling, but replaceable through luminaire

aperture.
8. Designed to run one or two lamps per luminaire with minimum of 1400 lumen

output.
9. Acceptable manufacturers: Bodine, Dual-Lite, Emergi-Lite, Lithonia, Radiant,

Siltron.
2.11 WALL-BOX DIMMERS

A. Provide dimmer controls as specified on the drawings and in Specifications Section 26
57 00.

PART 3 - EXECUTION
3.01 PREPARATION

A. Architectural Reflected Ceiling Plans and Elevations shall govern exact location and
mounting conditions for all luminaires. Contractor shall coordinate luminaire
mounting and compatibility with ceiling construction and other trades.

B. Coordinate work with other trades. Location of lighting has priority over location of
new framing (except major structural members), ducts, diffusers, sprinklers, speakers,
smoke detectors, and other obstructions.

C. If obstructions are encountered which prevent installation of luminaires according to
drawings, notify Architect immediately and do not proceed until conflict has been
resolved.

D. Coordinate the location of luminaires in mechanical or unfinished spaces. Locations
shown on Drawings may be adjusted by the Contractor to suit conditions. Install
luminaires to avoid obstructions and maximize light output, 2100 mm (7'-0") min.
mounting height.

E. Coordinate the location of any exposed conduit used to feed luminaires with the
Architect prior to installation.

3.02 INSTALLATION
A. General:

1. Contractor shall be responsible for handling and installation of luminaires
including all supports, hangers and hardware necessary for a complete
installation. Luminaires shall be clean, plumb, level in straight lines, without
distortion. Luminaires must be installed so they do not shift during relamping or
adjustment. Remedy any light leaks which may develop after installation of
recessed or enclosed luminaires.

2. Install luminaires at locations and heights as indicated, in accordance with
luminaire manufacturer's written instructions, applicable requirements of NEC,
NECA's "Standard of Installation", NEMA standards, and with recognized
industry practices to ensure that luminaires fulfill requirements.
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3. Point-source luminaires shall be located as dimensioned, or in center of tile or on
tile joint as drawn; 6 mm (1/4") max. off-center tolerance.

4. Linear luminaires shall have 3 mm (1/8") max. horizontal or vertical alignment
variation in any 5 m (16-ft.) portion of run.

5. Tighten connectors and terminals, including screws and bolts, in accordance with
equipment manufacturer's published torque tightening values for equipment
connectors. Where manufacturer's torqueing requirements are not indicated,
tighten connectors and terminals to comply with tightening torques specified in
UL Stds. 486 A and B, and the National Electrical Code.

6. Clean luminaires of dirt and construction debris upon completion of installation.
Clean fingerprints and smudges from lenses.

7. Remove and replace luminaires that may have been damaged during
construction at no additional cost to the Owner.

8. Protect installed luminaires from damage during remainder of construction
period.

9. Provide equipment grounding connections for luminaires as indicated. Tighten
connections to comply with tightening torques specified in UL 486 A to assure
permanent and effective grounds.

10. Install luminaires, lamps, lenses, etc., after building is enclosed, weather tight and
environmental conditions are nominally the same as expected for the complete
spaces. All lenses, glass, reflectors, and refractors shall be clean and free of chips,
cracks, and scratches.

11. All wall mounted luminaires and all ceiling mounted surface luminaires
including exit lights shall be fed through a luminaire Stud/Hickey/Nipple
assembly and with provisions to prevent luminaire turning.

12. All junction box cover plates for the lighting branch circuit system shall be clearly
marked with a permanent ink felt pen identifying the branch circuit and control
relay (panel number, circuit number, lighting control cabinet designation and
control relay number) contained in the box.

13. Provide permanently affixed adhesive labels with machine printed lettering (min.
1/8" high) at junction boxes serving luminaires that are supplied by (2) electrical
sources (i.e. normal and emergency lighting). Label to read "CAUTION - This
luminaire is powered by (2) separate sources. The normal power source breaker
and the emergency power source breaker must be turned off before servicing this
luminaire."

B. Recessed Luminaires:
1. The contractor shall verify the fire rating of the ceiling system and wall in which

the luminaires are to be mounted. Where luminaires are installed in fire rated
ceilings or walls, provide fire rated enclosures around and over luminaires to
maintain ceiling fire rating. No additional cost shall be allowed for failure to
include such enclosures and installation in the bid.

2. Holes for Recessed Point-Source Luminaires: Cut holes to follow luminaire
housings exactly so no gaps will be visible after trims are installed.

3. Install bottom of housing aligned with finished ceiling.
4. Keep ceiling insulation at least 75 mm (3") away from luminaires. Exception:

luminaires with insulated contact (IC) rating shall be permitted to be in contact
with insulation.



2023-SR001-002 Terra Linda HS - Wellness & Restroom Modernization Section 26 51 01
San Rafael City Schools LIGHTING - 12

5. Install trims after painting of spaces. Install trims tightly, with no gaps or light
leaks.

6. Seismic restraints: Provide and install slack wires and hold-down clips per code.
7. Wallwashers:

a. Orient wallwasher housings according to manufacturer’s instructions to
maximize brightness on the upper portion of the wall.

C. Ceiling-Mounted and Pendant Luminaires:
1. Provide support for outlet boxes and suspension points so luminaires can be

installed securely, including seismic supports per code.
a. Luminaire weight less than 23 kg (50 lb) at each suspension point: hang from

strap or stud on outlet box, or at non-feed points, provide 1/4"-20 stud
projecting 20 mm (3/4") below ceiling.

b. Luminaire weight 23 kg (50 lb) or more at each suspension point: hang
directly from structure, either independent of outlet box or from stud
extending through outlet box to structure, unless the outlet box is listed for
not less than the weight to be supported. Boxes used as the sole support of
luminaires weighing more than 50 pounds must be listed and marked by the
manufactuer with the maximum weight.

2. Pendants:
a. Provide horizontal bracing from suspension points to ceiling framing to

prevent sideways shifting.
b. Provide diagonal seismic restraint wires above ceiling per code.
c. Furnish suspended luminaires with universal joint type hanger canopy (and

longitudinal sway adapter at each stem connection point for linear
luminaires), to permit 45 degree swivel on 360 degree circle from Nadir at
canopy (and 45 degree longitudinal movement at sway adapter).

d. Luminaires over 450 mm (18") wide shall be provided with supports at all
corners.

e. Install pendants plumb and level.
f. Verify luminaire weights and provide backing in ceiling as required.

D. Wall-Mounted Luminaires:
1. Mounting heights shown on Drawings are measured from finished floor to

centerline of outlet box or recessed housing, unless otherwise noted.
2. Verify luminaire weights and provide backing in wall as required. Luminaires

must not droop or tilt away from wall.
3. Wet locations: install sealant between luminaire and outlet box.
4. In circulation areas, wall-mounted luminaires must not project more than 100 mm

(4") from wall if mounted above 685 mm (27") and below 2030 mm (80").
3.03 LIGHTING CONTROLS

A. Install controls so that all operable parts are at 48 inches (1220 mm) maximum height.
B. Lighting controls to include occupancy sensors in most spaces (for local control) and

relay system lighting control for larger common spaces as indicated on the drawings.
C. Occupancy sensors shall initially be set as follows:

1. Maximum sensitivity.
2. Maximum time delay (or 30 minutes).
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3. Manual-on operation.
4. Automatic off operation.
5. Aim all adjustable sensors to properly cover room areas.

3.04 DELIVERY, STORAGE, & HANDLING:
A. Deliver luminaires in factory-fabricated containers or wrappings, which properly

protect luminaires from damage. Inspect luminaires immediately upon delivery to
ensure correct shipment without damage.

B. Store luminaires in original packaging. Store inside well-ventilated area protected
from weather, moisture, soiling, extreme temperatures, humidity, laid flat and blocked
off ground.

C. Handle luminaires carefully to prevent damage, breaking, and scoring of finishes. Do
not install damaged units or components; replace with new. Protection wrapping on
louvered (parabolic) luminaires shall not be removed until luminaires are ready for
operation.

3.05 SEQUENCING AND SCHEDULING:
A. General:

1. Coordinate with other work including wires/cables, electrical boxes and fittings,
and raceways, to properly interface installation of luminaires with other work.

2. Sequence lighting installation with other work to minimize possibility of damage
and soiling during remainder of construction.

3.06 PROJECT CLOSEOUT
A. Clean luminaires and remove plaster and paint spatters.
B. Clean fingerprints and dust from downlight reflectors. Refer to manufacturer’s

instructions.
C. Verify that luminaires and controls are working at time of final acceptance by Owner.

1. Repair or replace lighting control devices that are inoperable.
2. Repair or replace LED modules or entire LED luminaires that are inoperable.
3. Repairs and/or replacements shall be at no additional cost to the Owner.

D. Install and aim adjustable lighting as directed by Architect.
1. Provide personnel, lifts, ladders, and walkie-talkies as required.
2. Aiming will occur at night, outside of normal working hours, at times as

approved by the Architect.
E. Prepare two copies of a Lighting Systems Maintenance Manual consisting of the

following in a hardcover binder. Deliver to Architect. After review, Architect will
deliver one copy to Owner.
1. One complete set of approved submittals, including product data and shop

drawings.
2. Luminaire cleaning instructions, including chemicals to be used or avoided.

END OF SECTION



2023-SR001-002 Terra Linda HS - Wellness & Restroom Modernization Section 26 57 00
San Rafael City Schools LOW VOLTAGE  LIGHTING CONTROL

SYSTEM - 1

SECTION 26 57 00
LOW VOLTAGE  LIGHTING CONTROL SYSTEM

PART 1 - GENERAL
1.01 SYSTEM DESCRIPTION

A. Furnish all labor, materials, apparatus, tools, equipment transportation, temporary
construction and commissioning services as indicated on the Drawings or described in
these Specifications and as required to make a complete working facility lighting
control system.

B. Integrated Low Voltage Lighting Control System:
1. The low voltage lighting control system shall consist of switches, digital

occupancy sensors, daylighting sensors, room controllers,  wired network
bridges, segment manager, and LMCS system configuration software.

2. The system shall accept program changes from the LMCS system configuration
software for date and time, location, holidays, event scheduling, button binding
and group programming.

C. Requirements are indicated in Section 26 27 00 for raceways and electrical boxes and
fittings required for installation of control equipment and wiring.

D. Provide CBC 2022 compliant seismic installation. See Section 26 05 00 for all
certification and submittal requirements.

1.02 INCORPORATED DOCUMENTS
A. Sections 26 05 00, 26 27 00, 26 51 01 and 26 56 01 apply to all Work in this Section.
B. Integrated Automation Control of HVAC- Integrated Automation. Building integrator

shall provide integration of the lighting control system with Building Automation
Systems.

C. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

1.03 QUALITY ASSURANCE
A. Manufacturers: Firms regularly engaged in manufacture of lighting control equipment

and ancillary equipment, of types and capacities required, whose products have been
in satisfactory use in similar service for not less than 5 years.

B. Installer Qualifications: Installer shall be one who is experienced in performing the
Work of this Section, and who has specialized in installation of Work similar to that
required for this project.

C. Component Pre-testing: All components and assemblies are to be factory pre-tested
prior to installation.

D. System Support: Factory applications engineers shall be available for telephone
support.

E. NEC Compliance: Comply with NEC as applicable to electrical wiring Work.
F. NEMA Compliance: Comply with applicable portions of NEMA standards pertaining

to types of electrical equipment and enclosures.
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G. UL Approvals: Remote panels are to be UL listed under UL 916 Energy Management
Equipment and/or UL 508 Industrial Control Equipment.

H. CSA Approvals: Remote panels are to be CSA listed.
I. FCC Emissions: All assemblies are to be in compliance with FCC emissions Standards

specified in Part 15 Subpart J for commercial and residential application.
J. All System components shall be California Title 24 compliant, where applicable.

1.04 SUBMITTALS
A. Submit under provisions of Section 01 33 00 and 26 05 00.
B. Submit under provisions of Sections 01 33 00 and 26 05 00.

1. Bill of Materials: Complete list of all parts needed to fully install selected System
components.

2. Shop Drawings: Submit dimensional Drawings of all lighting control system
components and accessories.

3. One Line Diagram: Submit a one-line diagram of the system configuration.
4. Typical Wiring Diagrams: Submit typical wiring diagrams for all components

including, but not limited to, relay panels, relays, room controllers, digital low
voltage switches, digital occupancy sensors, digital daylighting controls, and
border routers.

1.05 MANUFACTURERS
A. Integrated Low Voltage Lighting Control System:

1. The basis of the specified system is the Watt Stopper Digital Lighting
Management (DLM) or an equal. Any other system to be considered must submit
descriptive information 10 days prior to bid.

B. Prior approval does not guarantee final approval by the electrical engineer. The
contractor shall be completely responsible for providing a system meeting this
specification in its entirety. All deviations from this specification must be listed and
individually signed off by the engineer.

C. The Owner reserves the right to reject a proposed substitution based on his agent’s
professional judgment as to the utility, visual appropriateness, or finish of
substitutions.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Delivery: Deliver materials in Manufacturer’s original, unopened, undamaged

packages with intact identification labels.
B. Storage and Protection: Store products in a clean, dry space in original manufacturer's

packaging in accordance with manufacturer's written instructions until ready for
installation

1.07 GUARANTEE AND WARRANTIES
A. All Work performed under this Section must be guaranteed to be free of defects in

products or workmanship for one year after date of acceptance by Owner, unless
noted otherwise in General Conditions.
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B. Products Warranty: Manufacturer shall provide a 5 year limited warranty on products
within this installation, except where otherwise noted, and consisting of a one for one
device replacement.

PART 2 - PRODUCTS
2.01 DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM

A. Equipment Required: Lighting Control and Automation system as defined under this
section covers the following equipment.
1. Digital Lighting Management (DLM) local network: Free topology, plug-in

wiring system (Cat 5e) for power and data to room devices.
2. Wired Network Bridge and Segment Manager: Provides Wired Network Bridges

that automatically create BACnet objects for all DLM devices on their local
network (room) and communicate that information over a standalone wired
network to a  Segment Manager. The Segment Manager manages the formation
and communication of the network, and provides an ethernet network
connection to upstream intelligent devices, such as an energy management
system.

3. Programming and Configuration Software: Optional PC-native application
capable of accessing DLM control parameters within a room, for the local
network, via a USB adapter, or globally, for many segment networks
simultaneously, via BACnet/IP communication.

B. Local Network LMRJ-Series: DLM local network is a free topology lighting control
physical connection and communication protocol designed to control a small area of a
building.
1. Digital room devices connect to the local network using pre-terminated Cat 5e

cables with RJ-45 connectors, which provide both data and power to room
devices. Systems that utilize RJ-45 patch cords but do not provide serial
communication data from individual end devices are not acceptable.

2. If manufacturer's pre-terminated Cat5e cables are not used for the installation
each cable must be individually tested and observed by authorized service
representative following installation.

2.02 DIGITAL SWITCHES / DIMMERS
A. Description

1. Two-way infrared (IR) transceiver for use with personal and configuration
remote controls. Low voltage momentary pushbutton switches in 1, 2, 3, 4, 5 and
8 button configuration. Wall switches shall include the following features

2. Removable buttons for field replacement with engraved buttons and/or alternate
color buttons. Button replacement may be completed without removing the
switch from the wall.

3. Configuration LED indicator light on each switch that blinks to indicate data
transmission.

4. Load/Scene Status LED indicator light on each switch button with the following
characteristics:
a. Bi-level LED
b. Dim locator level indicates power to switch
c. Bright status level indicates that load or scene is active
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5. Dimming switches shall include seven bi-level LEDs to indicate load levels using
14 steps.

6. All digital parameter data programmed into an individual wall switch shall be
retained in non-volatile FLASH memory within the wall switch itself. Memory
shall have an expected life of no less than 10 years.

7. Two RJ-45 ports for connection to DLM local network.
8. Multiple digital wall switches may be installed in a room by simply connecting

them to the free topology DLM local network.  No additional configuration shall
be required to achieve multi-way switching.

9. Switches shall be constructed of non-breakable Lexan on all exposed parts and
shall include a matching screwless Lexan wall plate.

10. Individual buttons shall be custom engraved with a maximum of 15 characters
(including spaces) on two lines, where shown on plans.

11. Multiple digital switches wired to control the same relay or relay group shall
indicate the same status automatically.

B. WattStopper product numbers: LMSW-101, LMSW-102, LMSW-103, LMSW-104,
LMSW-105, LMSW-108, LMDM-101.

C. Description
1. Intelligent digital switching shall be operating on the DLM Category 5e local

network. Switches shall be available in single, dual, quad, or octal (1-button,
2-button, 4-button, or 8-button) designs. All devices shall mount in a standard
single-gang box

2. Each button in a switch can be individually programmed. Programming is done
by the LMCT-100 handheld configuration tool. Each button can control any one
of the following options:
a. Any individual relay in any single panel.
b. Any group of relays in any single panel.
c. Any group of relays in the system.

D. Features
1. Each switch shall also include a locator light illuminating the switch for easy

location in the dark.
2.03 DIGITAL OCCUPANCY SENSORS

A. Description
1. Digital Occupancy Sensors - Self-configuring, digitally addressable and calibrated

occupancy sensors with LCD display and two-way active infrared (IR)
communications.

2.04 DIGITAL DIMMING / SWITCHING ROOM CONTROLLERS
A. Description

1. Digital controllers for lighting and plug loads automatically bind the room loads
to the connected devices in the space without commissioning or the use of any
tools. Room and plug load controllers shall be provided to match the room
lighting and plug load control requirements. The controllers will be simple to
install, and will not have dip switches or potentiometers, or require special
configuration for standard Plug n’ Go applications. The control units will include
the following features.
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2. Automatic room configuration to the most energy-efficient sequence of operation
based upon the devices in the room.

3. Simple replacement - Using the default automatic configuration capabilities, a
room controller may be replaced with an off-the-shelf.

4. Multiple room controllers connected together in a local network must
automatically prioritize each room controller, without requiring any
configuration or setup, so that loads are sequentially assigned using room
controller device ID’s from highest to lowest.

5. Device Status LEDs to indicate:
a. Data transmission
b. Device has power
c. Status for each load
d. Configuration status
e. Quick installation features including:

1) Standard junction box mounting
2) Quick low voltage connections using standard RJ-45 patch cable

f. Based on individual configuration, each load shall be capable of the
following behavior on power up following the loss of normal power:
1) Turn on to 100%
2) Remain off
3) Turn on to last level

g. Each load shall be configurable to operate in the following sequences based
on occupancy:
1) Auto-on/Auto-off (Follow on and off)
2) Manual-on/Auto-off (Follow off only)

h. The polarity of each load output shall be reversible, via digital configuration,
so that on is off and off is on.

i. UL 2043 plenum rated
j. Manual override and LED indication for each load
k. Dual voltage (120/277 VAC, 60 Hz), or 347 VAC, 60 Hz (selected models

only). 120/277 volt models rated for 20A total load, derating to 16A required
for some dimmed loads (forward phase dimming); 347 volt models rated for
15A total load; plug load controllers carry application-specific UL 20 rating
for receptacle control.

l. Zero cross circuitry for each load
m. All digital parameter data programmed into an individual room controller or

plug load controller shall be retained in non-volatile FLASH memory within
the controller itself. Memory shall have an expected life of no less than 10
years.

B. On/Off Room Controllers shall include:
1. One or two relay configuration
2. Efficient 150 mA switching power supply
3. Three RJ-45 DLM local network ports with integral strain relief and dust cover
4. WattStopper product numbers: LMRC-101, LMRC-102

C. On/Off/Dimming enhanced Room Controllers shall include:
1. Real time current monitoring
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2. Multiple relay configurations
a. One, two or three relays (LMRC-21x series)
b. One or two relays (LMRC-22x series)
c. Efficient 250 mA switching power supply
d. Four RJ-45 DLM local network ports with integral strain relief and dust cover
e. One dimming output per relay

1) 0-10V Dimming - Where indicated, one 0-10 volt analog output per relay
for control of compatible ballasts and LED drivers. The 0-10 volt output
shall automatically open upon loss of power to the Room Controller to
assure full light output from the controlled lighting. (LMRC-21x series)

2) Line Voltage, Forward Phase Dimming - Where indicated, one forward
phase control line voltage dimming output per relay for control of
compatible two-wire or three-wire ballasts, LED drivers, MLV, forward
phase compatible ELV, neon/cold cathode and incandescent loads.
(LMRC-22x series)

3) Each dimming output channel shall have an independently configurable
minimum and maximum calibration trim level to set the dimming range
to match the true dynamic range of the connected ballast or driver.

4) The LED level indicators on bound dimming switches shall utilize this
new maximum and minimum trim.

5) Each dimming output channel shall have an independently configurable
minimum and maximum trim level to set the dynamic range of the
output within the new 0-100% dimming range defined by the minimum
and maximum calibration trim.

6) Calibration and trim levels must be set per output channel.
7) Devices that set calibration or trim levels per controller are not

acceptable.
8) All configuration shall be digital. Devices that set calibration or trim

levels per output channel via trim pots or dip-switches are not
acceptable.

f. Each load shall have an independently configurable preset on level for
Normal Hours and After Hours events to allow different dimmed levels to be
established at the start of both Normal Hours and After Hours events.

g. Fade rates for dimming loads shall be specific to bound switch buttons, and
the load shall maintain a default value for any bound buttons that do not
specify a unique value.

h. The following dimming attributes may be changed or selected using a
wireless configuration tool:
1) Establish preset level for each load from 0-100%
2) Set high and low trim for each load
3) Set lamp burn in time for each load up to 100 hours

i. Override button for each load provides the following functions:
1) Press and release for on/off control
2) Press and hold for dimming control

j. WattStopper product numbers: LMRC-211, LRMC-212, LRMC-213,
LMRC-221, LMRC-222
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D. Plug Load Room Controllers shall include:
1. One relay configuration with additional connection for unswitched load
2. Configurable additive time delay to extend plug load time delay beyond

occupancy sensor time delay (e.g. a 10 minute additive delay in a space with a 20
minute occupancy sensor delay ensures that plug loads turn off 30 minutes after
the space is vacated).

3. Factory default operation is Auto-on/Auto-off, based on occupancy
4. Real time current monitoring of both switched and un-switched load (LMPL-201

only)
5. Efficient switching power supply

a. 150mA (LMPL-101)
b. 250mA (LMPL-201)
c. RJ-45 DLM local network ports

1) Three RJ-45 ports (LMPL-101)
2) Four RJ-45 ports (LMPL-201)

d. WattStopper product numbers: LMPL-101, LMPL-201.
2.05 CONFIGURATION TOOLS

A. A wireless configuration tool facilitates optional customization of DLM local networks
using two-way infrared communications, while PC software connects to each local
network via a USB interface.

B. Features and functionality of the wireless configuration tool shall include but not be
limited to:
1. Two-way infrared (IR) communication with DLM IR-enabled devices within a

range of approximately 30 feet.
2. High visibility organic LED (OLED) display, pushbutton user interface and

menu-driven operation.
3. Must be able to read and modify parameters for room controllers, occupancy

sensors, wall switches, daylighting sensors, network bridges and relay panels,
and identify room devices by type and serial number.

4. Save up to eight occupancy sensor setting profiles, and apply profiles to selected
sensors.

5. Temporarily adjust light level of any load(s) on the local network, and
incorporate those levels in scene setting. Set room mode for testing of Normal
Hours (NH) and After Hours (AH) parameter settings.

6. Adjust or fine-tune daylighting settings established during auto-configuration,
and input light level data to complete configuration of open loop daylighting
controls.

7. Set room mode for testing of Normal Hours (NH) and After Hours (AH)
parameter settings.

8. Verify status of building level network devices.
C. WattStopper Product Numbers: LMCT-100, LMCI-100/LMCS-100

2.06 PROGRAMMING, CONFIGURATION AND DOCUMENTATION SOFTWARE
A. PC-native application for optional programming of detailed technician-level

parameter information for all DLM products, including all parameters not accessible
via BACnet and the handled IR configuration tool. Software must be capable of
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accessing room-level parameter information locally within the room when connected
via the optional LMCI-100 USB programming adapter, or globally for many segment
networks simultaneously utilizing standard BACnet/IP communication.

B. Additional parameters exposed through this method include but are not limited to:
1. Occupancy sensor detection LED disable for performance and other aesthetic

spaces where blinking LEDs present a distraction.
2. Six occupancy sensor action behaviors for each controlled load, separately

configurable for normal hours and after hours modes. Modes include: No Action,
Follow Off Only, Follow On Only, Follow On and Off, Follow On Only with
Override Time Delay, Follow Off Only with Blink Warn Grace Time, Follow On
and Off with Blink Warn Grace Time.

3. Separate fade time adjustments per load for both normal and after hours from 0 -
4 hours.

4. Configurable occupancy sensor re-trigger grace period from 0 - 4 minutes
separate for both normal hours and after hours.

5. Separate normal hours and after hours per-load button mode with modes
including: Do nothing, on only, off only, on and off.

6. Load control polarity reversal so that on events turn loads off and vice versa.
7. Per-load DR (demand response) shed level in units of percent.
8. Load output pulse mode in increments of 1second.
9. Fade trip point for each load for normal hours and after hours that establishes the

dimmer command level at which a switched load closes its relay to allow for
staggered On of switched loads in response to a dimmer.

C. Generation of reports at the whole file, partial file, or room level. Reports include but
are not limited to:
1. Device list report: All devices in a project listed by type.
2. Load binding report: All load controller bindings showing interaction with

sensors, switches, and daylighting.
3. Room summary report: Device manifest for each room, aggregated by common

BOM, showing basic sequence of operations.
4. Device parameter report: Per-room lists of all configured parameters accessible

via hand held IR programmer for use with O&M documentation.
5. Scene report: All project scene pattern values not left at defaults (i.e. 1 = all loads

100%, 2 = all loads 75%, 3 = all loads 50%, 4 = all loads 25%, 5-16 = same as scene
1).

6. Occupancy sensor report: Basic settings including time delay and sensitivity(ies)
for all occupancy sensors.

D. Network-wide programming of parameter data in a spreadsheet-like programming
environment including but not limited to the following operations:
1. Set, copy/paste an entire project site of sensor time delays.
2. Set, copy/paste an entire project site of sensor sensitivity settings.
3. Search based on room name and text labels.
4. Filter by product type (i.e. LMRC-212) to allow parameter set by product.
5. Filter by parameter value to search for product with specific configurations.

E. Network-wide firmware upgrading remotely via the BACnet/IP network.
1. Mass firmware update of entire rooms.
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2. Mass firmware update of specifically selected rooms or areas.
3. Mass firmware upgrade of specific products.

F. WattStopper Product Number: LMCS-100, LMCI-100
PART 3 - EXECUTION
3.01 PREPARATION

A. Do not begin installation until measurements have been verified and work areas have
been properly prepared.

B. If preparation is the responsibility of another installer, notify Architect of
unsatisfactory preparation before proceeding.

3.02 PRE-INSTALLATION MEETING
A. Manufacturer shall provide a factory authorized representative to provide a functional

overview of the lighting control system prior to products being installed.
1. Discuss functionality and integration of all products per design requirements.
2. Confirm location of occupancy sensors and photocells as required.
3. Confirm low voltage control wires meet specification.
4. Explain adjustment options and verify specification requirements for each device.

B. Convene meeting two weeks prior to commencing work of this section to coordinate
integration of lighting control system to building management system. Meeting to be
attended by electrical contractor, mechanical contractor, general contractor, system
installer if not electrical contractor, factory authorized representative and IT manager
from facility.
1. Review integration requirements in this section of specification
2. Confirm responsibilities of network terminations for electrical and mechanical

system
3. Review information to be exchanged between system and delivery method of

data
4. Identify scope of the integration including but not limited to the following use

cases:
a. Scheduling
b. Demand Response
c. Normal hours vs. after hours adjustments of device parameters
d. Identify points in export table to monitor and control

1) Occupancy State
2) Power usage in room
3) Daylight status/footcandle level

3.03 INSTALLATION
A. Install system in accordance with the approved system shop drawings and

manufacturer's instructions.
B. Install no wireless devices within 10’-0” radius of the border router, including

Wattstopper wireless network bridges and third-party devices such as wi-fi access
points, security systems, RFID tagging equipment, etc. Coordinate this requirement
with the general contractor and all trades.
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C. Install all room/area devices using manufacturer's factory-tested Cat 5e cable with
pre-terminated RJ-45 connectors.
1. If pre-terminated cable is not used for room/area wiring, each field-terminated

cable shall be tested following installation and testing results submitted to the
Manufacturer's Representative for approval prior to proceeding with the Work.

2. If fixtures have internal DLM Control Modules, ensure that they are also
connected with Cat 5e cable.

3. Install all room to room network devices using manufacturer-supplied LM-MSTP
network wire or wireless devices. Network wire substitution is not permitted and
may result in loss of product warranty.

4. Low voltage wiring topology must comply with manufacturer's specifications.
5. Route network wiring as indicated on the Drawings as closely as possible.

Document final wiring location, routing and topology on as built drawings.
D. All line voltage connections shall be tagged to indicate circuit and switched legs.
E. Test all devices to ensure proper communication.
F. Calibrate all sensor time delays and sensitivity to guarantee proper detection of

occupants and energy savings. Adjust time delay so that controlled area remains
lighted while occupied.

G. Provide written or computer-generated documentation on the configuration of the
system including room by room description including:
1. Sensor parameters, time delays, sensitivities, and daylighting setpoints.
2. Sequence of operation, (e.g. manual ON, Auto OFF. etc.)
3. Load Parameters (e.g. blink warning, etc.)

H. Post start-up tuning - Adjust sensor time delays and sensitivities to meet the Owner's
requirements 30 days from beneficial occupancy. Provide a detailed report to the
Architect / Owner of post start-up activity.

I. Tighten all panel Class I conductors from both circuit breaker and to loads to torque
ratings as marked on enclosure UL label.

J. All Class II cabling shall enter enclosures from within low-voltage wiring areas and
shall remain within those areas. No Class I conductors shall enter a low-voltage area.

K. Run separate neutrals for any phase dimmed branch load circuit. Different types of
dimming loads shall have separate neutral.

L. Verify all non-panel-based lighting loads to be free from short circuits prior to
connection to room controllers.

3.04 PROGRAMMING
A. Perform the following inspections and prepare reports.

1. Verify Class I and II wiring connections are terminated properly by validating
system performance.

2. Set IP addresses and other network settings of system front end hardware per
facilities IT instructions.

3. Verify / complete task programming for all switches, dimmers, time clocks, and
sensors.

4. Verify that the control of each space complies with the Sequence of Operation.
5. Correct any system issues and retest..
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3.05 SYSTEM STARTUP
A. The Manufacturer shall provide a factory authorized technician to commission and

confirm proper installation and operation of all system components.
B. Contractor shall provide system documentation after the equipment has been

installed:
1. Lighting control operational summary sheet.
2. Programming record sheet.
3. System Installation and Operation Manual shall be provided to the owner.

3.06 TRAINING
A. Manufacturer shall provide factory authorized application engineer to train Owner

personnel in the operation and programming of the lighting control system for the
first (2) two days of occupancy; then (1) one week later, and again (1) month later.

3.07 PRODUCT SUPPORT AND SERVICE
A. Factory telephone support shall be available at no cost to the Owner following

acceptance. Factory assistance shall consist of assistance in solving application issues
pertaining to the control equipment.

3.08 TESTS
A. Test under provisions of Section 26 05 00 and 26 08 00.
B. The Owner shall be notified at least three working days in advance of the Contractor's

proposed date of the tests to permit scheduling, and to permit witnessing of the tests.
The Contractor shall furnish the Owner with three copies of the results of the tests.

C. Circuits: The Contractor shall test each circuit, all controllers, and components of the
system for proper operation. The Contractor shall furnish the Owner with three copies
of the test results.

D. Operating Test: Contractor shall operate the system in the presence of the Owner
proving the proper operation of the system and all components.

END OF SECTION
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SECTION 28 31 00
FIRE ALARM SYSTEM WITH VOICE EVACUATION

PART 1 - GENERAL
1.01 DESCRIPTION

A. This project shall include the furnishing, installation, connection, programming,
commissioning, and testing of new fire alarm equipment required to form a complete
coordinated system ready for operation at the project. The fire alarm system shall
include, but not be limited to, alarm initiating devices, alarm notification appliances,
voice evacuation system devices connected to existing fire alarm system panels and all
associated wiring (copper system cabling).

B. Alarms/troubles at each building shall activate the local notification devices (or report
troubles) at the respective building panel only and report the alarms/troubles to the
main fire alarm control panel, but shall not activate other building notification
devices.

C. The new devices shown on the drawings shall connect to an existing voice evac
system in the buildings. All notification shall be speaker/strobes or strobe lights.

D. The work shall include all required programming to allow proper sequence and
operation as required by code. Final programming shall be done based on the actual
physical room names and numbers used on site, if different from the room names or
numbers on the approved plans.

E. Provide CBC 2022 compliant seismic installation. See Section 26 0500 for all
certification and submittal requirements.

F. All work shall comply with Sections 26 0500 and 26 2700.
1.02 SCOPE OF WORK

A. This specification outlines the requirements for a microprocessor based, addressable
(intelligent) automatic fire detection and alarm system.  The system and components
shall be supplied by  one manufacturer of established reputation and experience who
shall have produced similar apparatus for a period of at least five (5) years and who
shall be able to refer to similar installations in public buildings rendering satisfactory
service.

B. The work described in this specification consists of all labor, materials, equipment and
services necessary and required to complete and program and test the automatic fire
detection and alarm system.  Any material not specifically mentioned in this
specification or not shown on drawings but required for proper performance and
operation shall be furnished,  installed, and connected complete.

C. Final system programming (or re-programming for existing systems) shall be done
based on the actual physical room names and numbers used on site, if different from
the room names or numbers on the approved plans.

D. The contractor shall contact the local fire department and/or emergency
communications authority to obtain local testing and acceptance criteria for
emergency radio responder criteria.
1. Contractor is to provide testing of the facility to ensure the entire structure meets

approved radio coverage for emergency responders within the building.
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Coverage shall be in accordance with California Fire Code (CFC) section 510.
Testing shall be coordinated with, and witnessed by, the local Fire Department,
and shall be performed by a certified qualified technician as defined in section
510.5.2 of the California Fire Code.  Testing shall be performed at a time when the
building structure, including ceilings and walls, is judged adequately complete
by the Fire Department.

2. The building shall be considered to have acceptable emergency responder radio
coverage when signal strength measurements in 95% of all areas on each floor of
the building meet signal strength requirements in sections 510 4.1.1 and 510 4.1.2
of the California Fire Code.  Areas designated as vital, as determined by the Fire
Department, shall have 99% coverage at signal strength required.  Signal strength
shall be measured on frequencies defined in section 510.4.2.2 of the CFC and as
required by the Fire Department.  Minimum signal strength of -95 dBm shall be
receivable within the building and received by the agency's radio system outside
the building, when transmitted from within the building.

3. For passing tests, document the results of the test and submit with project
close-out documentation.

4. If the building/structure cannot support the required radio coverage, the Owner
and the Architect shall be immediately notified, and a plan of action shall be put
in place by the Owner and the design / construction team, for implementation of
an augmented amplification system as required by section 510.4.2 of the
California Fire Code.

1.03 REQUIREMENTS
A. This installation shall be made in accordance with the drawings, specification and the

following:
1. National Electrical Code Article 760
2. NFPA Standard 72
3. Local Codes and Authorities Having Jurisdiction
4. ADA requirements and regulations.

B. Fire Watch:
1. Provide an AHJ approved Fire Watch plan and Fire Watch for any portion of the

fire alarm system that is left inoperative in a normally occupied building.
2. At no time during the project shall a normally occupied building, or portion

thereof that remains occupied, be left without a functioning fire alarm system,
unless an approved Fire Watch is provided.

3. Include all required planning and labor for a Fire Watch, where required.
1.04 RELATED WORK

A. Division 26:  Basic materials and methods
B. Division 21:  Fire protection systems
C. Division 23:  HVAC systems
D. Division 23: Fire Smoke Dampers

1.05 FIRE ALARM SYSTEM DESCRIPTION
A. The system shall be a supervised, non-coded, 24 volt DC, power limited system and

shall be capable of having all addressable initiation devices on the system in alarm at
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one time.  Notification device circuits shall be wired Class B.  Initiation device circuits
shall also be wired Class B. A single ground or open on any initiating device circuit or
notification appliance circuit shall not cause system malfunction, loss of operating
power, or the ability to report an alarm.

B. Provide initiation, notification and other devices as per specifications and indicated on
drawings.

C. Indicate alarms, supervisory, and trouble signals on the main fire alarm control panel
and annunciator at each building and at the building fire alarm control panel in a
networked system.

D. Initiate signals to control (shut-off) HVAC system units and FSD's as per drawings
and as required by code.

E. Transmit alarm signals to off-site reporting agency via a digital communicator at each
fire alarm control panel, with specific building address ID.

F. The fire alarm system shall function as follows when any smoke or duct detector,
waterflow switch, manual station or other initiating  device operates:
1. Operate required audible/visual and visual devices indicated on the drawings.
2. Automatically notify off-site reporting agency.
3. Indicate at the control panel alphanumeric display the number and location of the

alarmed device.
4. Light an indicating lamp on the smoke detector initiating the alarm.
5. Light an indicating lamp on the remote annunciator indicating the location

alarmed as well as the type of device alarmed (area smoke detector, duct detector,
manual pull station, waterflow switch, kitchen fire suppression system panel,
valve supervisory switch, etc.).

G. Provide additional system features and capacities as indicated in Part 2 of this Section
of the Specifications.

1.06 GUARANTEE
A. All work performed and all material and equipment furnished under this contract

shall be free from defects and shall remain so for a period of at least one (1) year from
the date of acceptance.

1.07 SUBMITTALS
A. Submit fire alarm shop drawings and product data sheets in accordance with Division

1  and Section 26 05 00.
B. This Contractor shall submit the completed Fire Alarm Shop Drawings, with

associated equipment cut sheets and CSFM listings, to the local Fire Department and
submit for a separate Fire Alarm System Permit as required by the local authority. 
Final Fire Alarm System approval (by the AHJ) and Permit shall be based on the shop
drawings submitted and completed by the Contractor.  The design drawings are for
overall system requirements and layout only.

C. Shop Drawings shall indicate the following: building floor plan, location and type of
devices, conduit and wire quantities, power requirements, complete wiring point-to-
point diagrams, details, and locations of fire alarm and remote annunciator panels.
Submittal shall include a system 1-line riser diagram with all devices and equipment
and interconnections shown.
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D. Submit manufacturer's installation instructions including back-box requirements for
each piece of equipment.

E. Submit manufacturer's operating instructions and maintenance data.
F. Submit voltage drop and battery calculations.

1.08 APPLICABLE PUBLICATIONS
The publications listed below form a part of this specification.

A. National Fire Protection Association (NFPA) - USA:

No. 70 National Electrical Code (NEC)

No. 72 National Fire Alarm Code

No. 101 Life Safety Code

B. Underwriters Laboratories Inc. (UL) - USA:

No. 268 Smoke Detectors for Fire Protective Signaling Systems

No. 864 Control Units for Fire Protective Signaling Systems

No. 268A Smoke Detectors for Duct Applications

No. 521 Heat Detectors for Fire Protective Signaling Systems

No. 464 Audible Signaling Appliances

No. 1971 Visual Signaling Appliances

No. 38 Manually Actuated Signaling Boxes

No. 346 Waterflow Indicators for Fire Protective Signaling Systems

C. Local and State Building Codes.
D. All requirements of the Authority Having Jurisdiction (AHJ).

1.09 APPROVALS
A. Fire alarm control panels and all peripherals shall have proper listing and/or

approval from Underwriters Laboratory (UL) and be California State Fire Marshall
listed and approved.

PART 2 - PRODUCTS
2.01 EQUIPMENT AND MATERIAL, GENERAL

A. All equipment and components shall be new, and the manufacturer's current model.
B. The system shall be UL 864 (9th Edition) listed.
C. Acceptable System Manufacturers:
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1. Existing Systems; to match existing Siemens system at facility.
D. All equipment and components shall be installed in  strict compliance with

manufacturers' recommendations.
E. All Equipment shall be attached to and ceiling/floor assemblies and shall be held

firmly in place. (e.g., detectors shall not be supported solely by suspended ceilings).
Fasteners and supports shall be adequate to support the required load.

2.02 CONDUIT, BOXES, AND WIRE
A. All conduit and wire shall comply with section 26 27 00 of these specifications.
B. Conduit:

1. Conduit shall be in accordance with The National Electrical Code (NEC), local
and state requirements.

2. Conduit fill shall not exceed 40 percent of interior cross sectional area where three
or more cables are contained within a single conduit.

3. Cable must be separated from any open conductors of Power, or Class 1 circuits,
and shall not be placed in any conduit, junction box or raceway containing these
conductors, as per NEC Article 760-29.

C. Wire:
1. All fire alarm system wiring shall be new and installed in conduit. All wiring

shall be in conformance with fire alarm system manufacturer's requirements.
2. Wiring shall be in accordance with local, state and national codes (e.g., NEC

Article 760).  Number and size of conductors shall be as recommended by the fire
alarm system manufacturer, but not less than 16 AWG for initiating device
circuits and signaling line circuits, and 12 AWG for Notification device circuits.

3. All field wiring shall be completely supervised, Class B for initiation loops, and
Class B also for notification loops with end-of-line devices located as shown on
the riser diagram.

4. If indicated on the drawings, Class A loops shall be used for initiation circuits,
and shall always include a return cable to the fire alarm panel terminals, per
Class A and manufacturer's wiring requirements.

5. All cable used in conduit outdoors or underground shall be Outside Plant Rated.
6. Network communications loop shall be a 50/125 multi-mode fiber optic outside

plant cable installed in inner-duct in the fire alarm site conduit and shall link all
control panels if networked system is indicated on the drawings.

D. Terminal Boxes, Junction Boxes and Cabinets:
1. All boxes and cabinets shall be UL listed for their use and purpose.
2. Outlet boxes for surface mounting shall be fire alarm listed use boxes with exactly

the same size of the device. Standard galvanized outlet or j-boxes are not
acceptable.

2.03 INITIATION DEVICES
A. Addressable photoelectric smoke detectors, (intelligent), shall be provided as

indicated on the drawings, with features and characteristics as follows:
1. The detector shall be self-compensating for ambient temperature and humidity.
2. The detector shall be addressed, tested and programmed prior to installation

using a UL listed programmer/tester. The detector readout shall yield a  discrete
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electrical value for status tracking and logging for determining maintenance and
cleaning requirements.

3. The detector shall be suitable for two wire operation and two way
communication on the intelligent analog signaling circuits.

4. The detector shall display a flashing red LED when in the alarm state when the
system is operating from normal or standby power.

5. The detectors furnished shall be listed for use in environments as covered by
Factory Mutual, UL and shall be installed according to the requirements of NFPA
72 for open area coverage.

B. Heat detectors shall be provided as indicated on drawings.  Heat detector shall be of
the rate compensation type, 135 degree.

C. Duct Detectors:
1. Duct detectors for air-handling units, complete with all required sampling tubes

and housings, shall be provided and connected complete by this contractor,
installed by Division 23.  Coordinate with Division 23.

2. Duct Detectors shall be connected to the air handler starter unit, in order to
facilitate unit shut-down upon alarm (via an auxiliary relay in the duct detector). 
Coordinate exact control wiring with Division 23.  Provide and install all required
wiring and conduit for starter/duct detector interface.

3. Provide and install power connection to each duct detector as required.
Coordinate with Division 23.

4. Provide Nema 3R exterior rated housings for all exterior duct detectors.
D. A monitor module interface device shall be provided for required interface points

such as  water flow devices and tamper switches, or any contact type devices as
indicated on drawings.  This interface device shall have one or two Class B (Style 4)
circuits as required.

E. Provide a 120VAC circuit connection to each sprinkler system water flow bell
(provided by Division 21).  Wire power via the local water flow switch auxiliary
contact to ring the bell upon water flow activation.

2.04 BATTERIES
A. Batteries shall be 12 volt, sealed type, with combined Amp-Hour ratings as required

by Code.
B. Battery shall have a minimum sufficient capacity to power the fire alarm system for

not less than twenty-four hours in standby mode, plus 15 minutes of full system alarm
upon a normal AC power failure.

C. The batteries are to be completely maintenance free, no liquids required. Fluid level
checks, refilling, spills and leakage control shall not be required.

2.05 CONTROL DEVICES
A. Control modules shall be provided as indicated on the drawings for fire alarm output

functions.  These devices shall be connected to the Network Communications Lines,
and be field programmable for one of the following options; Remote Relay (form C
1amp 24vdc, 200ma 120vac) with supervised relay operation; Remote Supervised
Indicating Appliance Circuit ( fused at 1 amp).  There shall be an LED on the device
that shall flash to indicate the unit is being monitored and a steady LED to indicate the
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unit has been activated.  Secondary relays with control power connections shall be
provided as required where contact ratings (voltage & amps) so dictate.

2.06 NOTIFICATION DEVICES
A. Speaker / Strobe Notification Devices:

1. All speakers shall operate on 70.7 VRMS, with field selectable output taps from
1/8 to 2 Watts in 3dB steps. Frequency response shall be a minimum of 400 HZ to
4 KHZ.
a. Speaker circuits shall have 20% space capacity for future expansion or

increased power output requirements. All speaker tap settings shall be set
per recommended settings (minimum 1/4 watt) for area coverage, and shall
be re-tapped as required after final testing to provide adequate audible
coverage throughout each area (to meet NFPA requirements).

b. Speaker circuits and control equipment shall be arranged such that loss of
any one (1) speaker circuit will not cause the loss of any other speaker circuit
in the system.

c. Provide amplifier modules as required to carry the full designed load, plus
20% spare capacity. Provide (1) additional back-up amplifier module for
automatic back up of any failed amplifier module.

d. Speaker/Strobe combinations shall be provided as indicated on Drawings.
The speaker / strobe combination shall be Wheelock or equal, ADA and UL
1971 compliant (candela values as required) - white finish.

B. Strobe Lights shall be provided as indicated on drawings.  The strobe lights shall be
either ceiling mounted, or wall mounted at +80" AFF or 6" below the ceiling level,
whichever is lower,  Wheelock or equal, ADA and UL 1971 compliant (candela values
as required) - White finish. See drawings for locations.

C. Refer to Part 3 below for required synchronization of strobes when located in the same
field of view.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Installation, programming and testing shall be performed by current
factory-authorized contractor of the specified system.

B. Installation shall be in accordance with the NEC, NFPA 72, local and state codes, as
shown on the drawings, and as recommended by the major equipment manufacturer.

C. All conduit, junction boxes, conduit supports and hangers shall be concealed in
finished areas and may be exposed in unfinished areas. Smoke detectors shall not be
installed prior to the system programming and test period.  If construction is ongoing
during this period, measures shall be taken to protect smoke detectors from
contamination and physical damage.

D. All fire detection and alarm system devices shall be flush mounted when located in
finished areas and may be surface mounted when located in unfinished areas.

E. Provide identification labeling on all initiation and notification devices to identify
loop and device number/address.  Labeling shall consist of min. 3/8" black lettering
on white background P-Touch style adhesive labels with machine printing, Helvetica
font or similar.
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F. At the final inspection a factory trained representative of the manufacturer of the
major equipment shall perform the tests in Section 3.3 TESTING.

G. Wiring:
1. See Part 1 of this Section of the Specification and the drawings for wiring

requirements.
2. When (3) or more visual notification devices are located within the same field of

view and are less than 55 feet apart (within the field of view), all devices within
that field of view shall be synchronized to provide the same flash rate and
frequency.  Provide all required sync modules and compatible strobe devices to
provide a synchronized output.

3.02 PROGRAMMING
A. Provide system programming as required by code to provide a fully functional

system. Final programming shall be done based on the actual physical room names
and numbers on site, if different from the room names or numbers on the approved
plans.

B. Include changes to existing system programming (if existing), to accommodate the
new devices and equipment, as well as any sequence of operation changes.

C. When the device address(es) shown on plan is already programmed to an existing
device, use another available address and show any changes or revisions on the
as-built drawings during the project closeout.

3.03 TESTING
A. Refer to Scope of Work in Part 1 of this section for required emergency radio

responder system testing requirements and documentation.
B. Provide the service of a competent, factory trained engineer or technician authorized

by the manufacturer of the fire alarm equipment to technically supervise and
participate during all of the adjustments and tests for the system.  Each building shall
be separately tested as completed and where a networked system is indicated on the
drawings, the entire networked system tested just prior to project completion.  Include
contractor pre-test for each building prior to the final AHJ testing to insure a suitable
final test result.
1. Before energizing the cables and wires, check for correct connections and test for

short circuits, ground faults, continuity, and insulation.
2. Close each sprinkler system flow valve and verify proper supervisory alarm at

the respective FACP and/or annunciator.
3. Verify activation of all flow switches.
4. Open initiating device circuits and verify that the trouble signal actuates at the

respective FACP and/or annunciator.
5. Open and short all notification appliance circuits and verify that trouble signals

actuate at the respective FACP and/or annunciator.
6. Ground circuits and verify response of trouble signals at the respective FACP

and/or annunciator.
7. Check presence and audibility of tone at all alarm notification devices.
8. Check installation, supervision, and operation.
9. Verify that each initiating device alarm is properly received and processed by the

respective FACP and annunciator (Walk Test).
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10. Conduct tests from each FACP to verify trouble indications for common mode
failures, such as alternating current power failure.

C. Test reports shall include, but not be limited to:
1. A complete list of equipment installed indicating proper operations as listed

above.
2. Point print of all devices connected to all the FACP's.

3.04 FINAL INSPECTION
A. Final acceptance will require the contractor to deliver to the Owner the following;

1. A single bookmarked PDF file of the operating instructions and system
maintenance manuals.

2. A single bookmarked PDF file of record drawings.
3. A single bookmarked PDF file of the final test reports.
4. A single bookmarked PDF file indicating the name and phone number of person

to contact in the event of equipment failure, and date when system warranty will
be terminate.

5. A single bookmarked PDF file of data sheets for each piece of  equipment
supplied.

B. The fire alarm system notification audibility and intelligibility shall be tested and
approved prior to final acceptance. Verify that all occupied spaces in the buildings are
provided with adequate audibility and intelligibility of the temporal 3 alarm tone and
voice evacuation recorded message. Test to be conducted in the presence of the IOR,
who will provide acceptance of test outcome. Provide, install, and test additional
alarm devices as required, if any deficiencies are noted.

3.05 GUARANTEE
A. See Part 1 of this Section of the Specifications.

3.06 INSTRUCTION
A. Provide complete instruction manuals and training to the building personnel. 

"Hands-on" demonstrations of the operation of all system components and the entire
system shall be provided.

END OF SECTION
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