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PART 1 - GENERAL 

SECTION 01 10 00 - SUMMARY  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Project information. 
2. Work covered by Contract Documents. 
3. Specification and drawing conventions. 

B. Related Requirements: 
1. Division 0 - General Condition Section - Temporary Facilities and Controls 

for limitations and procedures governing temporary use of Owner's facilities. 

1.03 PROJECT INFORMATION 

A. Project Identification:  City of Alameda Fire Station 3, Permit No. TBD 
1. Project Location:  1625 Buena Vista Street, Alameda, CA 94501 

B. Owner:  City of Alameda. 
1. Owner's Representative:  Robert Haun, 510-747-7900. 

C. Architect:  BRW Architects, Inc.                  
1. F. Christopher Ford, AIA Principal; Christopher Ades, Project Manager;       
  Phone: 415.749.2670             

D. Architect's Consultants:  The Architect has retained the following design 
professionals who have prepared designated portions of the Contract Documents: 
1. Civil Engineer:  SANDIS, Jeff Setera, Phone: 510-590-3402. 
2. MEP Engineers: YEI Engineers, Patrick Mallillin, Phone: 510-957-1613 
3. Structural Engineers: Cornerstone Structural Engineering Group, Tom 

Swayze, Phone: 415-369-9100 

E. Other Owner Consultants:  The Owner has retained the following design 
professionals who have prepared designated portions of the Contract Documents: 
1. Geotechnical Engineer: Ninyo & Moore, Peter C. Connolly, 510-343-3100.  

Geotechnical Engineer has prepared the following portions of the Contract 
Documents: 
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a. Geotechnical Report. 

1.04 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of Project is defined by the Contract Documents and consists of the 
following: 
1. Construction of a new 2-story fire station of approximately 9,500 square feet. 

Work includes interior finishes, engineered systems and site improvements. 
The project is Phase 2 of the EOC / Fire Station 3 Master Plan. The proposed 
station would accommodate firefighting operation activities, firefighter living 
quarters, apparatus bays, conference room, and a public lobby with public 
restrooms. The facility is designed to accommodate one truck company, one 
engine company, and an ambulance. The fire station's office, living quarters, 
public lobby, and public restrooms would be situated along Buena Vista 
Avenue. The apparatus bays and appurtenant facilities would be located 
behind the office and living quarters. The bays would be approximately 18 
feet by 78 feet each, and approximately 20 feet in height. Outdoor vehicle 
service areas consisting of concrete pads would be located at the front and rear 
of the apparatus bays to facilitate inspections, servicing, cleaning, and fueling. 
Fire trucks would enter the bays from Hibbard Street and exit to Grand Street. 
The new fire station would operate 24 hours a day, seven days a week. Living 
quarters to accommodate eight firefighters include sleeping quarters, 
bathroom facilities, kitchen with dining facilities, laundry room, exercise 
room, and outdoor patio. 

B. Type of Contract: 
1. Project will be constructed under a single prime contract. 

1.05 SPECIFICATION AND DRAWING CONVENTIONS 

A. Specification Content:  The Specifications use certain conventions for the style of 
language and the intended meaning of certain terms, words, and phrases when used 
in particular situations.  These conventions are as follows: 
1. Imperative mood and streamlined language are generally used in the 

Specifications.  The words "shall," "shall be," or "shall comply with," 
depending on the context, are implied where a colon (:) is used within a 
sentence or phrase. 

2. Specification requirements are to be performed by Contractor unless 
specifically stated otherwise. 

B. Drawing Coordination:  Requirements for materials and products identified on 
Drawings are described in detail in the Specifications.  One or more of the 
following are used on Drawings to identify materials and products: 
1. Terminology:  Materials and products are identified by the typical generic 

terms used in the individual Specifications Sections. 
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2. Abbreviations:  Materials and products are identified by abbreviations 
published as part of the U.S. National CAD Standard and scheduled on 
Drawings. 

3. Keynoting:  Materials and products are identified by reference keynotes 
referencing Specification Section numbers found in this Project Manual. 

PART 2 - PRODUCTS 
Not Used. 

PART 3 - EXECUTION 
Not Used. 

END OF SECTION 01 10 00 
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SECTION 03 00 00 - CONCRETE WORK - GENERAL 

PART 1  -  GENERAL 

1.01 APPLICABLE SECTION 

A. Submit Shop Drawings, Product Data, Mill Certificates and Samples required by 

other portions of Contract Documents.  The requirements/provisions of the General 

and Supplementary Conditions and Division 1 Specification Section shall apply to 

this section. 

1.02 DESCRIPTION OF WORK 

A. The work included under this section consists of furnishing all material, supplies, 

equipment, tools, transportation, and facilities, and performing all labor and services 

necessary for, required in connection with or properly incidental to furnishing, and 

installing concrete work as described in this section of the specifications, shown on 

the accompanying drawings, or reasonably implied therefrom, except as hereinafter 

specifically excluded. 

B. Work Included: 

1. All formwork, including any special forms necessary to produce architectural 

details and/or to accommodate the work of others and removal of forms. 

2. All concrete reinforcement, placement, bending and forming thereof. 

3. All concrete and cement finishing; all surface treatment and curing, including 

non-slip finishes and color work. 

4. Installation of all reglets, bolts, anchors, cans, sleeves, column anchor bolts, 

etc., whether furnished under this section or by others (except cans and 

sleeves required under the Electrical and Mechanical Divisions). 

5. The furnishing of all items required to be or shown on the drawings as 

embedded in concrete, which are not specifically required under other 

sections. 

6. Setting headers and screeds.  Curing and protecting concrete. 

7. Grouting of column bases. 

8. Inserts, sleeves, cans, etc. required under the Electrical and Mechanical 

Divisions. 

9. Routing out cracks and sawcutting control joints as required by waterproofing. 

PART 2  -  PRODUCTS - see other portions of specifications. 
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PART 3  -  EXECUTION 

3.01 DEFECTIVE WORK 

A. General: Work considered to be defective may be ordered by the Architect to be 

replaced in which case the Contractor shall remove the defective work at his 

expense.  Work considered to be defective shall include, but not be limited to, the 

following: 

Reinforcing:   

1. Kinks and bends therein which are not scheduled or indicated on the 

drawings; reinforcing improperly placed, or previously heated, or excessively 

cold worked reinforcing. 

Concrete: 

1. Concrete in which defective or inadequate reinforcing steel has been placed. 

2. Concrete incorrectly formed or not conforming to details and dimensions on 

the drawings or with the intent of these documents, or concrete the surfaces of 

which are out of plumb or level. 

3. Concrete below specified strength. 

4. Concrete not meeting the maximum allowable drying shrinkage requirements. 

5. Concrete containing wood, cloth, or other foreign matter, rock pockets, voids, 

honeycombs, cracks or cold joints not scheduled or indicated on the drawings. 

3.02 CORRECTION OF DEFECTIVE WORK 

A. The Contractor shall, at his expense, make all such corrections and alleviation 

measures as directed by the Engineer. 

B. Concrete work containing rock pockets, voids, honeycombs, cracks or cold joints 

not scheduled or indicated on the drawings, shall be chipped out until all 

unconsolidated material is removed. 

C. Secure approval of chipped-out areas before patching.  Patch per ACI 301-89. 

 

 

END OF SECTION 03 00 00 
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SECTION 03 10 00 - CONCRETE FORMWORK 

PART 1  -  GENERAL 

1.01 APPLICABLE SECTION 

A. The requirements/provisions of the General and Supplementary Conditions and 

Division 1 Specification Section shall apply to this section. 

1.02 DESCRIPTION OF WORK 

A. The work included under this section consists of furnishing all material, supplies, 

equipment, tools, transportation, and facilities, and performing all labor and services 

necessary for, required in connection with or properly incidental to furnishing, 

installing, and removing form work as described in this section of the specifications, 

shown on the accompanying drawings, or reasonably implied therefrom, except as 

hereinafter specifically excluded. 

B. Work Included: 

1. Design of Formwork, Shoring and Falsework 

2. Construction and removal of all forms. 

3. Installation of items furnished under other sections but indicated therein to be 

installed under this section. 

4. Accuracy of installation is responsibility of section furnishing item. 

C. Related Work Specified Elsewhere: 

1. Concrete Reinforcement; Section 03 20 00 

2. Cast-in-Place concrete; Section 03 30 00 

1.03 REFERENCE STANDARDS 

A. The following is a list of Reference Standards referred to in this portion of the 

Specification: 

1. W.C.L.I.B.; "Standard Grading and Dressing Rules No. 17" 

2. American Concrete Institute Standard ACI 347 "Guide to Formwork for 

Concrete" and ACI 318 "Building Code Requirements for Reinforced 

Concrete", Latest edition. 

3. California Building Code, current governing edition. 

4. American Plywood Association, "U.S. Product Standard PS1-07" 
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1.04 QUALITY ASSURANCE 

A. Codes and Standards: Comply with all Federal, State and Local Codes and Safety 

Regulations.  In addition, comply with the provisions of the following codes, 

specifications, and standards, except where more stringent requirements are shown 

or specified. 

1. California Building Code, current governing edition. 

2. ACI-347 "Guide to Formwork for Concrete", current edition. 

3. State of California Department of Transportation Standard Specifications, 

current governing edition. 

1.05 SUBMITTALS 

A. General Requirements 

1. Submittals shall be made to Architect in accordance with the requirements of 

Division 1, General Requirements of these specifications. 

2. Construction, and fabrication or ordering of materials for formwork shall not 

begin until Contractor has received submittals reviewed by Architect 

governing all aspects of the intended work as required in these specifications. 

1.06 SEQUENCING AND SCHEDULING 

A. The Contractor shall obtain information and instructions from other trades and 

suppliers in ample time to schedule and coordinate the installation of items 

furnished by them to be embedded in concrete. 

PART 2  -  PRODUCTS 

2.01 FORMS 

A. Plywood shall be 5/8" Exterior "B.B." Plyform Class I.  Each sheet shall be grade 

stamped with an APA stamp. 

B. Sheathing shall be Douglas Fir "Standard" grade per Grading Rules #17, 

W.C.L.I.B., Paragraph 118-c. 1x6 shiplap S4S. 

C. Hardboard shall be 1/8" tempered. 

2.02 SPREADERS 

A. Spreaders shall be of metal type that will give positive tying and accurate spreading. 
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2.03 STUDS, WALES AND SHORING 

A. Studs, wales, and shoring shall be Douglas Fir "Construction" grade per Grading 

Rules #17, W.C.L.I.B. Paragraph 122-b or "No. 2" grade, Paragraph 123-c. 

2.04 MANUFACTURED ASSEMBLIES 

A. Manufactured assemblies may be used as forms provided that maximum loadings 

and deflections used on jacks, brackets, columns, joists and other manufacturer 

devices does not exceed the manufacturer’s recommendations. 

PART 3  -  EXECUTION 

3.01 GENERAL 

A. Furnish and install all forms, clamps, accessories, etc., required for all poured-in-

place concrete below grade and unexposed portions above grade.  Where sides of 

excavations have been cut neat and accurate to size for pouring of concrete directly 

against the excavation, forms for footings will not be required. 

B. Furnish and install all forms, clamps, sealer, accessories, etc., required for all 

poured-in-place concrete above grade that will be exposed. 

C. Provide crack control and keyed cold joint forms. 

3.02 DESIGN AND CONSTRUCTION OF FORMWORK 

A. Forms shall be constructed of sound material, of the correct shape and dimension, 

mortar tight, and of sufficient strength, and so braced and tied together that the 

movement of equipment, men, materials, or placing and vibrating the concrete will 

not throw them out of line or position.  Construct so that they may be easily 

removed without damage to the concrete.  Any movement or bellying of forms 

during construction shall be considered just cause for their removal and, in addition, 

the concrete work so affected.  All formed joints on concrete surfaces to be exposed 

shall be taped and shall align so joints will not be apparent on the concrete surfaces. 

 All dirt, chips, sawdust and other foreign matter shall be completely removed 

before concrete is placed. 

B. Before concrete is placed in forms, all inside surfaces of the forms shall be 

thoroughly coated with an approved form sealer.  The form sealer shall be of high 

penetrating quality leaving no film on the surface of the forms that can be absorbed 

by the concrete. 
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C. Form supports shall be placed on adequate foundations and have sufficient strength 

and bracing to prevent settlement or distortion from the weight of the concrete or 

other cause. Support shall rest on double wedged shim, or other approved means, so 

that the forms will be maintained at the proper grade. 

D. Form Ties: Bolts, rods, or other approved devices shall be used for internal form 

ties and shall be of sufficient quantities to prevent spreading of the forms.  The ties 

shall be placed at least 1 inch away from the finished surface of the concrete.  The 

use of ties consisting of twisted wire loop will not be permitted. Bolts and rods that 

are to be completely withdrawn shall be coated with grease.  

E. Form Stakes: Where used, form stakes shall be smooth metal, coated as required to 

allow for removal from hardened concrete.  Wood form stakes are not permitted.  

Fill voids left by form stake removal with non-shrink grout. 

3.03 PLUMBING, LEVELING, REPAIRING AND MAINTAINING FORMS 

A. Before concrete is placed in any form, the horizontal and vertical position of the 

form shall be carefully verified and all inaccuracies corrected.  All wedging and 

bracing shall be completed in advance of placing of concrete. 

B. Boards or other form materials that have been damaged or checked or warped prior 

to placing of concrete shall be removed from the forms and replaced with approved 

materials or otherwise corrected to the satisfaction of the engineer. 

C. Assign a sufficient number of men to keep watch on and maintain the forms during 

placing of concrete.  Satisfactorily remedy any displacement or looseness of forms 

or reinforcement before placing of concrete. No form shall be moved or altered 

except as may be specifically directed. 

3.04 FIELD QUALITY CONTROL 

A. The Contractor shall verify accuracy of items, furnished under other sections of 

these specifications and installed under this section. 

3.05 REMOVAL OF FORMWORK, FALSEWORK AND SHORING 

A. Formwork, falsework, and shoring shall not be removed until the concrete members 

have acquired sufficient strength to support their weight and the loads to be 

superimposed thereon safely. 

B. The contractor is solely responsible for the design, installation, and removal of 

temporary bracing and construction supports required to complete the project.  No 

portion of the structure shall be considered to be self supporting until the entire 

vertical and lateral load resisting system is in place. 
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C. In removing plywood forms, no metal pinch bars shall be used and special care to 

be taken in stripping.  Start at top edge or vertical corner where it is possible to 

insert wooden wedges.  Wedging shall be done gradually and shall be accompanied 

by light tapping of the plywood panels to crack them loose.  Do not remove forms 

with a single jerk after it has been started at one end. 

D. Forms shall be left in place as long as possible to permit shrinkage away from 

concrete and plywood forms shall be left in place until all other forms around are 

stripped and until there is no danger of damaging the architectural concrete due to 

other work in the vicinity. 

E. Nothing herein shall be construed as relieving the contractor of any responsibility of 

the safety of the structure. 

F. After stripping, properly protect all concrete to be exposed in the finish work from 

damage with boards and building paper to prevent staining, spoiled edges, chips, 

etc. 

G. Whenever the formwork is removed during the curing period, the exposed concrete 

shall be cured by one of the methods specified in Section 03 30 00. 

3.06 CLEAN UP 

A. Clean up shall be per special conditions.  Failure to perform clean up within 24 

hours notice by the Architect shall be considered adequate grounds for having the 

work done by others at the contractor's expense. 

 

 

END OF SECTION 03 10 00 
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SECTION 03 20 00 - REINFORCING STEEL 

PART 1 - GENERAL 

1.01 APPLICABLE SECTION 

A. The requirements/provisions of the General and Supplementary Conditions and 

Division 1 Specification Section shall apply to this section. 

1.02 DESCRIPTION OF WORK 

A. The work included under this section consists of furnishing all material, supplies, 

equipment, tools, transportation, and facilities, and performing all labor and services 

necessary for, required in connection with or properly incidental to furnishing and 

installing all reinforcing bars, ties, spacing devices, inserts, and all other material 

required to complete installation, as described in this section of the specifications, 

shown on the accompanying drawings, or reasonably implied therefrom. 

B. Work Included: 

1. Fabricating and installing all reinforcing steel for cast in place concrete and 

unit masonry. 

2. Fabrication of reinforcing steel dowels to be embedded in existing concrete 

and existing masonry. 

C. Related Work Specified Elsewhere: 

1. Concrete Formwork; Section 03 10 00 

2. Cast-in-Place Concrete; Section 03 30 00 

3. Concrete Unit Masonry; Section 04 22 00 

1.03 REFERENCE STANDARDS 

A. The following is a list of Reference Standards referred to in this portion of the 

specifications: 

1. ASTM A82, "Specification for Cold-Drawn Steel Wire for Concrete 

Reinforcement". 

2. ASTM A185, "Specification for Welded Steel Wire Fabric for Concrete 

Reinforcement". 

3. ASTM A615, "Specification for Deformed and Plain Billet-Steel Bars for 

Concrete Reinforcement". 

4. ASTM A706, "Specification for Low Alloy Steel Deformed Bars for Concrete 

Reinforcement". 
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1.04 QUALITY ASSURANCE 

A. Codes and Standards: Comply with all applicable Federal, State and Local Code and 

Safety Regulations.  In addition, comply with the provisions of the following codes, 

specifications, and standards, except where more stringent requirements are shown 

or specified: 

1. ACI 315, "Details and Detailing of Concrete Reinforcement", latest edition. 

2. ACI 318, "Building Code Requirements of Reinforced Concrete", latest 

edition. 

3. AWS D1.4, "Structural Welding Code- Reinforcing Steel", latest edition. 

B. Mill Certificates: The Contractor shall provide Mill Certificates for reinforcing steel 

in accordance with the requirements of Part 1.05, "Submittals" of this specification 

section.  When Mill Certificates cannot be provided, laboratory test reports shall be 

provided in accordance with the requirements of Part 1.05, "Submittals" of this 

specification section. 

C. Sampling, Testing, and Inspection:    

1. General 

a. All materials and work shall be subject to inspection at the mill, the 

fabrication shop, and at the building site.  Material or workmanship not 

complying fully with the drawings, and/or specifications will be 

rejected. 

b. Per CBC Section 1704.2, an independent Special Inspector and/or 

Testing Laboratory shall perform the sampling, testing and inspections 

shown on the contract drawings, and submit certified test results.  See 

Division 1 specification 014000. 

c. If the Special Inspector and/or Testing Laboratory, through oversight or 

otherwise, has accepted material or work which is defective or contrary 

to specifications, this material or work, regardless of state of completion, 

may be rejected. 

2. Contractor: 

a. The Contractor shall cooperate with and notify the Special Inspector 

and/or Testing Laboratory at least 24 hours in advance of inspections 

required and shall provide samples, test pieces, and facilities for 

inspection without extra charge. 

b. The Contractor shall identify each lot of fabricated reinforcing steel to 

be shipped to the site by assigning an individual lot number that 

identifies steel by heat number and shall be tagged in such a manner that 

each such lot can be accurately identified at the job site. 

c. The Contractor shall remove all unidentified reinforcing steel, anchorage 

assemblies and bar couplers received at the site. 
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1.05 SUBMITTALS 

A. General Requirements: 

1. Submittals shall be made to Architect in accordance with the requirements of 

Division 1, General Requirements of these specifications. 

2. Construction, fabrication, or ordering of materials shall not begin until 

Contractor has received submittals reviewed by Architect governing all 

aspects of the intended work. 

B. Shop Drawings:  

1. Shop Drawings shall be submitted that show diagrammatic elevations of all 

walls, footings, columns, beams, slabs, etc., at a scale sufficiently large to 

show clearly the positions and erection marks of reinforcing bars, their 

dowels, and splices.   

2. Use same bar marks on diagrammatic elevations as used on the bar schedule.   

3. Shop drawings shall also show details for congested areas and connections.   

4. Shop Drawings used in field must be reviewed copies. 

5. Contract drawings shall not be reproduced in whole or in part.  Contract 

drawings modified into shop drawings will be returned without review. 

6. Revised submittals shall have clear indications of revised or new information. 

 Clouding is an acceptable form of identification. 

C. Product Data:  Manufacturer's catalog sheets including instructions for use and 

description of application shall be provided on each of the following items intended 

for use on project: 

1. Mechanical anchorage devices for butt splices. 

D. Mill Certificates: 

1. The Contractor shall provide Mill Certificates for each size of bar for each 

heat to be used on project. 

2. Mill Certificates shall include name of mill, date of rolling, date of shipping to 

fabricator and shall be signed by fabricator certifying that each material 

complies with or exceeds the specified requirements.  A Mill Certificate shall 

be furnished with each lot of material delivered to the project and the lot shall 

be clearly identified in the Certificate. 

3. When Mill Certificates cannot be provided, the Contractor shall hire a 

professional testing laboratory to verify compliance and provide laboratory 

test reports.  The Contractor shall pay for the cost of testing. 

E. Laboratory Test Reports:   

1. Laboratory test reports shall show the name of testing agency; date of testing, 

types of tests performed and shall be signed by a principal of the testing 

agency who is a registered Civil Engineer in the State of California.   

2. When required by other portions of these specifications, laboratory test reports 

shall be submitted for each size of bar tested for each heat to show compliance 

with appropriate ASTM Standards and these specifications. 
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1.06 STORAGE OF MATERIALS 

A. Store reinforcement during fabrication and at site to avoid excessive rusting or 

coating with grease, oil, dirt, or other objectionable materials. 

1.07 SEQUENCING AND SCHEDULING 

A. Coordinate work with all trades so as not to interfere with the work of other trades.  

Bring interferences between trades to Architect's attention and resolve before any 

concrete is placed. 

PART 2 - PRODUCTS 

2.01 REINFORCING BARS 

A. Bars for reinforcement listed below shall conform to the requirements of ASTM 

A706, Grade 60, except as allowed in ACI 318 Section 21.1.5. 

1. Chord Bars 

2. Vertical Bars, Columns 

3. Vertical Bars, Pilasters 

4. Vertical and Horizontal Bars in Shear Walls, except Ties 

5. All Reinforcing Bars to be Welded 

B. Bars for reinforcement not noted above shall be deformed, intermediate grade steel 

conforming to the requirements of ASTM A615, Grade 60. 

2.02 WIRE 

A. All wire for concrete reinforcement shall conform to "Specifications for Cold-

Drawn Steel Wire for Concrete Reinforcement," ASTM A82. 

B. Holding wire for fusion welding shall conform to ASTM A82 or ASTM A496. 

2.03 MESH 

A. All wire fabric mesh shall conform to "Specifications for Wire Fabric for Concrete 

Reinforcement,"  ASTM A185. 

2.04 WELDING ELECTRODES 

A. Welding electrodes shall be per Table 5-1 of AWS D1.4. 
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2.05 MECHANICAL COUPLING DEVICES 

A. Mechanical coupling of reinforcement shall be Lenton Standard Couplers by Erico 

[IAPMO ES ER 0129] or approved equal 

2.06 OTHER MATERIALS 

A. All other materials, not specifically described by these specifications but required 

for complete and proper placement of reinforcement shall be new, first quality of 

their respective kinds, and subject to the approval of the Architect. 

PART 3 - EXECUTION 

3.01 EXISTING CONDITIONS 

A. Prior to all work of the section, carefully inspect the installed work of other trades 

and verify that all work is sufficiently complete to permit the start of work under 

this section and that the completed work of this section will be in complete 

accordance with the original design and the reviewed shop drawings.  In the event 

of discrepancy, immediately notify the Architect/Engineer in writing. 

B. In the event conduits, pipes, inserts, sleeves, or any other items interfere with 

placing the reinforcement as indicated on the drawings or approved shop drawings, 

or as otherwise required, immediately notify the Architect/Engineer and obtain 

approval on procedure before placement of reinforcement is started. 

3.02 FABRICATION 

A. Bends for reinforcing steel shall be made in accordance with ACI 318 latest edition. 

 Bend all bars cold.  Do not field bend reinforcing steel in a manner that will injure 

material, cause the bars to be bent on too tight a radius, or that is not indicated as 

allowed on drawings or permitted by Engineer.  Do not straighten bent or kinked 

bars for use on project without permission of Engineer. Replace bars with kinks or 

bends not shown on the drawings. 

B. The use of fusion welding for attaching carrying wires to the foundation rebar work 

is acceptable with the following provisions: 

1. Fusion welding shall be to the stirrups and is not allowed to longitudinal 

reinforcing steel. 

2. Fusion welding of holding wires shall not occur on a bent portion of a 

reinforcing bar. After holding wire has been fusion welded to a reinforcing 

bar, that bar may not be bent where the fusion weld occurs. 

3. All reinforcing steel to be welded shall comply with ASTM A706. 
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4. The welding process shall be as outlined in ASTM A497. 

5. The contractor shall submit a complete shop welding program outlining the 

type of the specific fusion welding machine. 

6. Fusion welding shall have periodic special inspection of the in-plant welding, 

including review of the setup of the machine prior to the start of welding and 

testing of samples. 

3.03 PLACING 

A. All reinforcement shall be placed in strict conformity with the requirements of the 

engineering drawings, both as to location, position and spacing of members.  It shall 

be supported and secured against displacement by the use of adequate and proper 

wire supporting and spacing devices, tie wires, etc. so that it will remain in its 

proper position in the finished structure. 

B. Preserve clear space between parallel bars of not less than 1 1/2 times the nominal 

diameter of round bars and in no case let the clear distance be less than 1 1/2 inches 

nor less than 1-1/3 times the maximum size of aggregate for concrete.  Bars placed 

in shotcrete shall have a minimum clearance between bars of 2 1/2" for No. 5 and 

smaller and 6 bar diameters for bars larger than No. 5. 

C. Lap splices shall be contact lap splices in accordance with ACI 318 unless noted 

otherwise on the Contract Drawings.  Bars shall be wired together at laps.  

Wherever possible, stagger splices in adjacent bars.  Make all splices in wire fabric 

at least 1 1/2 meshes wide or 12", which ever is greater.  When splicing in areas to 

receive shotcrete, lap splices shall be non-contact with at least 2" clearance between 

bars. 

D. Butt splices shall be accomplished by mechanical anchorage devices.   

3.04 CLEANING REINFORCEMENT 

A. Take all means necessary to ensure that steel reinforcement, at the time concrete is 

placed around it, is completely free from rust, dirt, loose mill scale, oil, paint and all 

coatings which will destroy or reduce the bond between steel and concrete. 

3.05 FIELD QUALITY CONTROL 

A. Inspection: The Special Inspector and/or Testing Laboratory will perform the 

inspections shown on the contract drawings. 

 

 

END OF SECTION 03 20 00 
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE 

PART 1  -  GENERAL 

1.01 APPLICABLE SECTION 

A. The requirements/provisions of the General and Supplementary Conditions and 

Division 1 Specification Section shall apply to this section. 

1.02 DESCRIPTION OF WORK 

A. The work included under this section consists of furnishing all material, supplies, 

equipment, tools, transportation, and facilities, and performing all labor and services 

necessary for, required in connection with or properly incidental to furnishing, and 

installing cast-in-place concrete work as described in this section of the 

specifications, shown on the accompanying drawings, or reasonably implied 

therefrom, except as hereinafter specifically excluded. 

B. Work Included: 

1. Design of Concrete Mixes. 

2. All concrete and cement finishing; all surface treatment and curing, including 

non-slip finishes and color work. 

3. Installation of all reglets, bolts, anchors, cans, sleeves, column anchor bolts, 

etc., whether furnished under this section or by others (except cans and 

sleeves required under the Electrical and Mechanical Divisions). 

4. The furnishing of all items required to be or shown on the drawings as 

embedded in concrete, which are not specifically required under other 

sections. 

5. Setting headers and screeds.  Curing and protecting concrete. 

6. Grouting of column bases. 

7. Routing out cracks and sawcutting control joints as required by waterproofing. 

8. Grouting between bearing plates, channels, etc. and bearing surfaces. 

9. Drilling of existing concrete and masonry for placement of bars, dowels, and 

rods. 

10. Grouting of bars, dowels, and rods in existing concrete and existing masonry. 

C. Related Work Specified Elsewhere: 

1. Concrete Formwork; Section 03 10 00 

2. Reinforcing Steel; Section 03 20 00 

3. Inserts, sleeves, cans etc. required under Mechanical and Electrical Divisions. 



  

ALAMEDA EMERGENCY OPERATIONS CENTER 03 30 00 - 2 

August 22, 2014, 213091.00 CAST-IN-PLACE CONCRETE 

 

1.03 REFERENCE STANDARDS 

A. The following is a list of Reference Standards referred to in this portion of the 

Specification: 

1. ASTM C31 "Method of Making and Curing Concrete Test Specimens in the 

Field" 

2. ASTM C33 "Specification for Concrete Aggregates " 

3. ASTM C39 "Test Method for Compressive Strength of Cylindrical Concrete 

Specimens" 

4. ASTM C42 "Method of Obtaining and Testing Drilled Cores and Sawed 

Beams of Concrete" 

5. ASTM C94 "Specification for Ready Mixed Concrete" 

6. ASTM C143 "Test Method for Slump of Portland Cement Concrete" 

7. ASTM C150 "Specification for Portland Cement" 

8. ASTM C157 "Test Method for Length Change of Hardened Hydraulic 

Cement Mortar and Concrete" 

9. ASTM C171 "Specification for Sheet Materials for Curing Concrete" 

10. ASTM C172 "Method of Sampling Freshly Mixed Concrete" 

11. ASTM C173 "Test Method for Air Content of Freshly Mixed Concrete by the 

Volumetric Method" 

12. ASTM C231 "Test Method for Air Content of Freshly Mixed Concrete by 

Pressure Method" 

13. ASTM C260 "Specification for Air-Entraining Admixtures for Concrete" 

14. ASTM C309 "Specification for Liquid Membrane-Forming Compounds for 

Curing Concrete" 

15. ASTM C330 "Specification for Lightweight Aggregates for Structural 

Concrete" 

16. ASTM C494 "Specification for Chemical Admixtures for Concrete" 

17. ASTM C618 "Coal Fly Ash and Raw or Calcined Natural Pozzolan for use as 

a Mineral Admixture in Concrete" 

18. ASTM C881 "Specification for Epoxy-Resin-Base Bonding Systems for 

Concrete" 

1.04 QUALITY ASSURANCE 

A. Codes and Standards: Comply with all Federal, State and Local Codes and Safety 

Regulations.  In addition, comply with the provisions of the following codes, 

specifications, and standards, except where more stringent requirements are shown 

or specified: 

1. ACI 301, "Specifications for Structural Concrete for Buildings", current 

edition. 

2. ACI 318, "Building Code Requirements of Reinforced Concrete", current 

edition. 

3. Concrete Reinforcing Steel Institute, "Manual of Standard Practice". 

4. ASTM C94, "Specifications for Ready Mixed Concrete". 

5. California Building Code, current edition. 
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B. Certificates of Compliance: The Contractor shall provide Certificates of 

Compliance for concrete materials in accordance with the requirements of Part 1.05, 

"Submittals", of these specifications.  When Certificates of Compliance cannot be 

provided, laboratory test reports shall be provided in accordance with the 

requirements of Part 1.05, "Submittal" of these specifications. 

C. Engineer’s Review: The Engineer will review the mix designs prepared by the 

testing laboratory hired by the Contractor. 

D. Sampling, Testing and Inspection:    

1. General: 

a. All materials and work shall be subject to inspection at the batch plant, 

and at the building site. Material or workmanship not complying fully 

with the drawings, and/or specifications will be rejected. 

b. Per CBC Section 1704.2, an independent Special Inspector and/or 

Testing Laboratory shall perform the sampling, testing and inspections 

shown on the contract drawings, and submit certified test results.  See 

Division 1 specification 014000. 

c. If the Special Inspector and/or Testing Laboratory, through oversight or 

otherwise, has accepted material or work which is defective or contrary 

to specifications, this material or work, regardless of state of completion, 

may be rejected. 

2. Contractor: 

a. The Contractor shall cooperate with and notify the Special Inspector 

and/or Testing Laboratory at least 24 hours in advance of inspection 

required and shall provide samples and facilities for inspection without 

extra charge. 

b. The Contractor shall hire a professional testing laboratory to provide 

concrete mix designs for each type of concrete on the job.  Each mix 

design shall be verified by trial batch tests or laboratory test reports and 

certified to by a principal of the laboratory who is a registered Civil 

Engineer in the State of California and submitted to the Architect for 

review. Laboratory test reports, in order to be acceptable, must indicate 

that not less that 90 percent of at least 20 consecutive 28-day tests 

exceed the specified strength, and none of said tests are less than 95 

percent of specified strength. 

1.05 SUBMITTAL 

A. General Requirements: 

1. Submittals shall be made to Architect in accordance with the requirements of 

Division 1, General Requirements of these specifications. 

2. Construction and fabrications or mixing of materials shall not begin until 

Contractor has received submittals reviewed by Architect governing all 

aspects of the intended work. 
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B. Mix Designs:   

1. Mix designs shall be submitted for each class of concrete on the job and shall 

show names and brands of all materials, proportions, slump, strength, 

gradation of coarse and fine aggregates, and location to be used on job.   

2. Mix designs for concrete designated by compressive strength shall be 

proportioned on the basis of field experience or trial mixtures, as described in 

ACI 318 Section 5.3. 

3. Drying shrinkage data should be provided in the test histories or trial mixtures 

for suspended slabs and slabs on grade. 

C. Concrete Placement Schedule:  The Contractor shall submit a concrete placement 

schedule which shall show all proposed construction joint locations, limits of each 

placement sequence, order of placement and type of joint proposed at each joint 

location. 

D. Product Data:  Manufacturer's catalog sheets including instructions for use and 

description of application shall be provided on each of the following materials: 

1. Epoxies 

2. Grout 

3. Admixtures 

4. Curing Compounds 

5. Chemical Hardener 

6. Moisture Barriers 

7. Waterstops 

E. Samples:  Submit samples of materials as specified and as otherwise required by 

Architect, including names, sources and descriptions. 

F. Certificates of Compliance: 

1. The Contractor shall provide Certificate of Compliance for each type of 

aggregate, cement and admixture to be used in each class of concrete or a 

Certificate of Compliance for each class of concrete. 

2. Certificates of Compliance shall include the name, source, and description of 

all materials used in each class of concrete and shall be signed by the concrete 

supplier certifying that each material item complies with, or exceeds the 

specified requirements.  Certificates of Compliance shall be furnished 60 days 

in advance of any concrete pours. 

3. When Certificates of Compliance cannot be provided, the Contractor shall 

hire a professional testing laboratory to verify compliance of each type of 

material to be used in each Class of Concrete.  The cost of testing shall be 

paid for by the Contractor. 

G. Laboratory Test Reports: 

1. Laboratory test reports shall show the name of testing agency, date of testing, 

types of tests performed and shall be signed by a principal of the testing 

agency who is a registered Civil Engineer in the State of California.  

Laboratory tests shall not be older than eight (8) months and shall certify that 

the tested materials meet the specified standards. 
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2. Laboratory test reports for concrete mix designs shall clearly identify each 

material or mix number of each mix tested to verify the correlation between 

the tested mix designs and the proposed mix designs. 

3. When required by other portions of these specifications, laboratory test reports 

shall be submitted for each material to be used in each class of concrete, or for 

each mix design and shall show compliance with appropriate ASTM 

Standards and these specifications. 

H. Weight and Batch Tags: 

1. Weight and batch tags will be supplied to the engineer upon request. 

1.06 SEQUENCING AND SCHEDULING 

A. Obtain information and instructions from other trades and suppliers in ample time 

to schedule and coordinate the installation of items furnished by them to be 

embedded in concrete so provision for their work can be made without delaying the 

project. 

B. Do any cutting and patching made necessary by failure or delay in complying with 

these requirements, at no cost to Owner. 

PART 2  -  PRODUCTS 

2.01 CEMENTITIOUS MATERIALS 

A. Portland Cement 

1. Portland cement shall conform to ASTM C150 for Type II modified cement. 

Use a single, approved standard brand throughout work. 

B. Fly Ash 

1. Fly ash shall conform to ASTM C618 for Class F fly ash. 

C. Ground Granulated Blast Furnace Slag 

1. Slag shall conform to ASTM C989, Grade 100 or 120. 

2.02 CONCRETE AGGREGATES 

A. Aggregates for hardrock concrete shall conform to ASTM C33.  Aggregate for 

concrete slabs and pads on grade shall be granite or limestone. 

B. Aggregates for light-weight concrete shall conform to ASTM C330. 

C. Fine Aggregate:  Use washed natural sand of hard, strong particles and not more 

than 1% of deleterious materials.  Not more than 2.5% shall pass the No. 200 sieve. 

 Fineness modulus - 2.65 to 3.05. 
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D. Coarse Aggregate: Use clean, sound-washed gravel or crushed rock.  Crushings may 

constitute not more than 30% of the total coarse aggregate volume.  Not more than 

1% deleterious material or 5% flat, thin, elongated or laminated material allowed.  

Grade 1" aggregate from 1/4" to 1", fineness modulus - 6.90 to 7.40.  Grade 1-1/2" 

aggregate from 2" to 1-1/2", fineness modulus 7.80 to 8.20. 

2.03 WATER 

A. Mixing Water for concrete shall be clean and free from deleterious amounts of 

acids, alkalis or organic materials. 

2.04 NONSHRINK GROUT 

A. Nonshrink grout shall be pre-mixed, high strength, flowable grout which does not 

shrink as it cures.  Nonshrink grout shall attain a minimum compressive strength of 

5000 psi at 7 days. Subject to compliance with requirements provide one of the 

following: 

1. Metallic 

a. Embeco 636;  BASF. 

b. Sikagrout 212;  Sika Chemical Company. 

c. Burke Metallic Spec Grout;  Dayton Superior Corporation. 

2. Non-Metallic 

a. Masterflow 928;  BASF. 

b. Sonogrout 10K;  BASF. 

c. Sure-Grip Grout;  Dayton Superior Corporation. 

2.05 CURING PRODUCTS 

A. Liquid membrane curing compounds:  Liquid membrane curing compounds shall 

conform to the requirements of ASTM C309. 

B. Waterproofing Paper:  Waterproofing paper for curing concrete shall conform to the 

requirements of ASTM C171. 

2.06 AIR-ENTRAINING ADMIXTURE 

A. Air-entraining admixtures shall conform to the requirements of ASTM C260.  

Subject to that compliance, provide one of the following: 

1. Sika Aer;  Sika Corporation. 

2. MB-VR or MB-AE;  BASF. 

3. Dorex AEA;  W.R. Grace. 



  

ALAMEDA EMERGENCY OPERATIONS CENTER 03 30 00 - 7 

August 22, 2014, 213091.00 CAST-IN-PLACE CONCRETE 

 

2.07 WATER-REDUCING ADMIXTURE 

A. Water-reducing admixtures shall conform to the requirements of ASTM C494, 

Type A, and contain not more than 0.1% chloride ions.  Subject to compliance with 

requirements, provide one of the following: 

1. Eucon WR-75;  Euclid Chemical Company. 

2. Pozzolith 344;  Master Builders. 

3. Plastocrete 160;  Sika Chemical Corporation. 

2.08 HIGH-RANGE WATER-REDUCING ADMIXTURE (SUPER PLASTICIZER) 

A. Super Plasticizer shall conform to the requirements of ASTM C494, Type F or Type 

G and contain not more than 0.1% chloride ions.  Subject to compliance with 

requirements, provide one of the following: 

1. ADVA 190;  W.R. Grace. 

2. Sikament;  Sika Chemical Corporation. 

3. Pozzolith 400;  BASF. 

2.09 WATER-REDUCING, RETARDING ADMIXTURE 

A. Water-reducing, retarding admixtures shall conform to the requirements of ASTM 

C494, Type D, and contain not more than 0.1% chloride ions.  Subject to 

compliance with requirements, provide one of the following: 

1. Pozzolith 300-R;  BASF. 

2. Daratard;  W.R. Grace. 

3. Plastiment;  Sika Chemical Corporation. 

2.10 WATERSTOPS 

A. General:  Provide flat, dumbbell type or centerbulb type waterstops at construction 

joints and other joints as indicated.  Size to suit joints. 

B. Rubber Waterstops:  Rubber Waterstops shall conform to the requirements of Corps 

of Engineers CRD-C513.  Subject to compliance with requirements, provide one of 

the following: 

1. Dayton Superior Corporation  

2. Progress Unlimited 

3. Williams Products 

2.11 CONCRETE 

A. Concrete Mix Requirements: See drawings for concrete mix design requirements 

and specifications.  
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B. Lightweight Concrete Mix Requirements:  Lightweight concrete shall have a 

maximum air dried weight of 115#/ft
3
, a minimum 28-day compressive strength, 

minimum cement concrete and maximum water/cement ratio as listed in the tables 

above. 

C. Slumps noted on the plans are for concrete without admixtures to be consolidated 

using vibration. Formwork constraints, congestion of rebar, and pumping of 

concrete may require increased slump beyond the slump listed on the plans.  The 

contractor shall adjust the slump up to 8” max using admixtures as necessary to 

provide workability and consistency to permit concrete to be worked readily into 

forms and around reinforcement under conditions of placement to be employed 

without segregation or excessive bleeding.  All admixtures shall be noted in the 

submitted mix design and are subject to the Engineer’s review. Slump shall not 

exceed 3" for any concrete placement where top of surface slopes more than 2%. 

D. At Contractor's option, an air entraining agent conforming to the latest revision of 

ASTM Specification C260 may be added to the concrete to provide entrained air.  

Air-entraining shall not exceed 3% ± 1.5% without the approval of the engineer. 

E. Drying Shrinkage:  The average “Drying Shrinkage” of the concrete after 21 days of 

drying shall not exceed 0.040 in suspended slabs and 0.048 percent for slabs on 

grade. 

2.12 CONTROL JOINTS 

A. Control joints shall be sawcut using SOFF-CUT International or equal. 

PART 3  -  EXECUTION 

3.01 GENERAL REQUIREMENTS 

A. Produce concrete of required consistency and strength to present appearance 

satisfactory to Architect. 

B. Use only one brand of cement unless otherwise authorized by Architect. 

C. Embedded Items:  Place all pipe sleeves, inserts, anchors bolts, angle frames, ties 

and other embedded items required for adjoining work or for its support prior to 

concreting.  Embedded items shall be positioned accurately and supported against 

displacement.  Voids in sleeves, inserts and anchor bolt slots shall be filled 

temporarily with a readily removable material to prevent entry of concrete into the 

voids. 

D. Store materials delivered to the job and protect from foreign matter and exposure to 

any elements which would reduce the properties of the material. 
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E. When concrete is cast against existing concrete the surface shall be cleaned and 

roughened by sandblasting, grinding, bush hammering or other suitable means.  Wet 

the surface until it is damp, but without visible free water. 

3.02 MIXING 

A. Use ready-mixing concrete complying with ASTM C94 and with the requirements 

of Contract Documents.  Mix for a period of not less than ten (10) minutes; at least 

three (3) minutes of mixing period shall be immediately prior to discharging at the 

job. 

B. Introduction of additional water after initial mixing not permitted. 

3.03 WEATHER REQUIREMENTS 

A. Do not mix or place when atmospheric temperature is below 40 degrees F. or when 

conditions indicate temperature will fall below 40 degrees within 72 hours.  

Reinforcement, forms, and ground which concrete will contact shall be completely 

free of frost.  Keep concrete and formwork at a temperature not less than 50 degrees 

F. for not less than 72 hours after pouring. 

B. When temperature is above 80 degrees F. Contractor shall take precautions to insure 

that rebar temperature does not exceed ambient temperature. 

C. Temperature of concrete at time of placing shall not be less than 50 degrees F. and 

not more than 85 degrees F. 

3.04 CONVEYING AND PLACING 

A. All concrete shall be mixed and delivered in accordance with the requirements of 

ASTM C94.  All concrete shall be placed, finished and cured and all other pertinent 

construction practices shall be in accordance with the requirements of ACI 301. 

B. It is the contractor’s responsibility to provide a concrete mix suitable for the job site 

conditions.  Workability and pumpability may be increased by methods noted in 

Section 2.11. 

C. Notify Architect at least 48 hours before placing any concrete. 

D. Before placing, clean mixing and conveying equipment, clean forms and space to be 

occupied by concrete and wet forms.  Remove ground water until completion of 

work. 

E. Place no concrete in any unit of work until all formwork has been completely 

constructed, all reinforcements secured in place, all items to be built into concrete 

are in place, and form ties at constructions joints tightened. 
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F. Concrete shall be placed so that a uniform appearance of surfaces will be obtained.  

The concrete will be free of all rock pockets, honeycombs and voids.  Deposit as 

nearly as practical in its final position. 

G. The subgrade must be moist when the concrete is placed for floor slab to prevent 

excessive loss of water from the concrete mix. 

H. Carry on concreting, once started, as a continuous operation until the section of 

approved size and shape is completed.  Make pour cut-offs of approved detail and 

location. 

I. Handle concrete as rapidly as practicable from mixer to place of deposit by methods 

which prevent separation or loss of ingredients.  Deposit as nearly as practicable in 

final position to avoid rehandling or flowing.  Do not drop concrete freely where 

reinforcing bars will cause segregation, nor drop freely more than four feet.  Deposit 

to maintain a plastic surface approximately horizontal.  In walls, deposit in 

horizontal layers not over eighteen inches deep.  In pouring columns, walls or thin 

sections of considerable heights, use openings in forms, elephant trunks, tremies or 

other approved devices which permit concrete to be placed without segregation or 

accumulation of hardened concrete on forms or metal reinforcement above the level 

of the concrete.  Install so concrete will be dropped vertically. 

J. Concrete that has partially hardened shall not be deposited in the work. 

K. All concrete floors except sloping to drains shall be brought to a level not exceeding 

one-eighth inch (1/8") in a 10'-0" measured with a straight edge. 

L. Vibrating:  Employ as many vibrators and tampers as necessary to secure the 

desired results. Minimum: one per each 20 cubic yards of concrete placed per hour. 

 Eliminate the following practices:  Pushing of concrete with vibrator; external 

vibration of forms; allowing vibrator to vibrate against reinforcing steel where steel 

projects into green concrete; allowing vibrator to vibrate contact faces of forms.  

Vibrators shall function at a minimum frequency of 3600 cycles per minute when 

submerged in concrete.  Supplement vibration by forking and spading along the 

surfaces of the forms and between reinforcing whenever flow is restricted. 

3.05 CURING 

A. General:  Freshly deposited concrete shall be protected from premature drying and 

excessively hot or cold temperatures and shall be maintained with minimum 

moisture loss at a relatively constant temperature for the period of time necessary 

for the hydration of the cement and proper hardening of the concrete. 

B. Initial Curing: 

1. Initial curing shall immediately follow the finishing operation.  Concrete shall 

be kept continuously moist at least overnight.  One of the following material 

or methods shall be used:  Ponding or continuous sprinkling; absorptive mat 

or fabric kept continuously wet. 
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2. Curing compounds conforming to ASTM C309.  Such compounds shall be 

applied in accordance with the recommendations of the manufacturer and 

shall not be used on any surface against which additional concrete or other 

cemetitious finishing materials are to be bonded, where epoxy flooring is 

called for, where concrete topping is to receive waterproofing membrane, nor 

on surfaces where such curing is prohibited by the project specifications. 

C. Final Curing: 

1. Immediately following the initial curing and before the concrete has dried, 

additional curing shall be accomplished by one of the following materials or 

methods: 

a. Continuing the method used in initial curing. 

b. Waterproofing paper conforming to the requirements of ASTM C171. 

c. Other moisture-retaining coverings as approved. 

D. Duration of Curing:  The final curing shall continue until the cumulative number of 

days or fractions thereof, not necessarily consecutive, during which temperature of 

the air in contact with the concrete is above 50 degrees F. has totaled seven days.  If 

high-early-strength concrete has been used, the final curing shall continue for a total 

of three days.  Rapid drying at the end of the curing period shall be prevented. 

E. Formed Surfaces:  Steel forms heated by the sun and all wood forms in contact with 

the concrete during the final curing period shall be kept wet.  If forms are to be 

removed during the final curing period, one of the above curing materials or 

methods shall be employed immediately.  Such curing shall be continued for the 

remainder to the curing period. 

3.06 CONCRETE FINISHES 

A. Finishes: 

Element: Finish 

Exposed foundation surfaces Rough troweled finish 

Permanently exposed formed surfaces Grout cleaned and sacked 

Slabs Smooth troweled finish 

B. Grout Cleaned Finish:  After the concrete still freshly hardened has been pre-

dampened, a slurry consisting of one part cement and one and one-haft parts sand 

passing the No. 16 sieve, by damp loose volume, shall be spread over the surface 

with clean burlap pads or sponge rubber floats.  Any surplus shall be removed by 

scraping and then rubbing with clean burlap.  The finish shall be cured in an 

approved manner.  Sample to be approved by Architect. 

C. Troweled Finish:  Where a troweled finish is specified, the surface shall be finished 

first with power floats, then with power trowels, and finally with hand trowels.  The 

first troweling after power floating shall be done by a power trowel and shall 
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produce a smooth surface which is relatively free of defects but which may still 

contain some trowel marks.  Additional trowelings shall be done by hand after the 

surface has hardened sufficiently.  The final troweling shall be done when a ringing 

sound is produced as the trowel is moved over the surface.  The surface shall be free 

of any trowel marks, uniform in texture and appearance. 

D. Broom or Belt Finish:  Slabs shall be given a coarse traverse scored texture by 

drawing a broom or burlap belt across the surface. Slabs with less than 6% slope 

shall receive a medium broom finish.  Slabs with greater than 6% slope shall 

receive a heavy broom finish.  This operation shall follow immediately after 

troweling. 

3.07 PROTECTION 

A. Protect from injurious action of elements and defacement of any nature during 

operations. 

3.08 CONSTRUCTION JOINTS 

A. Location and details of construction joints shall be as indicated on drawings, 

specified, or as approved by the Architect.  Locate so as not to impair the strength of 

the structure.  Submit drawings with construction joints clearly defined, and 

schedule of pouring operations for approval in accordance with Part 1.05 

"Submittals" of this specification section, prior to starting concreting. 

B. Sandblast all construction joints using coarse sand or waterblast to clean and 

roughen entire surface of joint, exposing coarse aggregate solidly embedded in 

mortar matrix.  Clean forms and reinforcing of drippings.  Clear away debris by 

compressed air. 

3.09 CONTROL JOINTS 

A. Provide as indicated on the drawings. 

3.10 PATCHING AND CLEANING 

A. After forms are removed, remove projecting fins, bottles, form ties, nails, etc. not 

necessary for the work or cut back one inch from the surface.  Joint marks and fins 

in exposed work shall be smoothed off and cleaned as directed by the Architect. 

B. Repair defects in concrete work as directed by the Engineer.  Chip voids and stone 

pockets to a depth of one inch or more as required to remove all loose material.  

Voids, surface irregularities, chipped areas, etc., shall be filled by patching, gunite 

or rubbing, as directed by the Architect.  Repaired surfaces shall duplicate 

appearance of unpatched work. 
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C. Clean exposed concrete surfaces and adjoining work stained by leakage of concrete 

to approval of Architect. 

3.11 CLEANUP 

A. In addition to the requirements of Supplementary General Conditions, clean up all 

concrete and cement work on completion of this portion of the work, except 

protective coatings or building papers shall remain until floors have completely 

cured or until interior partitions are to be installed. 

3.12 GROUTING 

A. Column base plates:  The grout shall be mixed and placed in strict accordance with 

manufacturer's instructions.  Care shall be taken in the grouting to ensure that there 

are no voids or air pockets, and that there is full bearing between the base plates and 

the grout. 

B. Bearing plates and channels:  The space between plates and channels bearing 

against masonry or concrete shall be filled with grout when required by the 

Engineer.  The grout shall be mixed and placed in strict accordance with 

manufacturer's instructions.  Care shall be taken in the grouting to ensure that there 

are no voids or air pockets, and that there is full bearing between the bearing plates 

and channels and the grout. 

3.13 DEFECTIVE WORK 

A. General:  Work considered to be defective may be ordered by the Architect to be 

replaced in which case the Contractor shall remove the defective work at his 

expense.  Work considered to be defective shall include, but not be limited to, the 

following: 

1. Concrete in which defective or inadequate reinforcing steel has been placed. 

2. Concrete in incorrectly formed, or not conforming to details and dimensions 

on the drawings or with the intent of these documents, or concrete the surfaces 

of which are out of plumb or level. 

3. Concrete below specified strength. 

4. Concrete not meeting the maximum allowable drying shrinkage requirements. 

5. Concrete containing wood, cloth, or other foreign matter, rock pockets, voids, 

honeycombs, cracks or cold joints not scheduled or indicated on the drawings. 

3.14 CORRECTION OF DEFECTIVE WORK 

A. The Contractor shall, at his expense, make all such corrections and alleviation 

measures as directed by the Architect. 

B. Concrete work containing rock pockets, voids, honeycombs, cracks or cold joints 
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not scheduled or indicated on the drawings, shall be chipped out until all 

unconsolidated material is removed. 

C. Secure approval of chipped-out areas before patching.  Patch per ACI 301, or as 

ordered by the Architect. 

3.15 FIELD QUALITY CONTROL 

A. Inspections:  The Special Inspector and/or Testing Laboratory will perform 

inspections shown on the contract drawings. 

B. Engineer Review:  The Engineer shall inspect the surfaces between plates and 

channels, bearing on masonry and concrete to determine if grouting of space is 

necessary.  If grouting of space is necessary, the Special Inspector shall inspect the 

grouting procedure. 

C. Sampling and Testing:  The Testing Laboroatory will perform sampling and testing 

shown on the contract drawings. 

D. Test Results:  Test results shall be reported in writing to Engineer and Contractor 

within 7 days after tests are made.  Test results of less than .6 fc' at 7 days and less 

than fc' at 28 days shall be reported in writing to the Engineer and Contractor within 

48 hours after tests are made.  Reports of compressive strength tests shall contain 

the project identification name and number, date of concrete placement, name of 

concrete testing services, concrete type and class, location of concrete batch in 

structure, design compressive strength at 28 days, concrete mix proportions and 

materials; compressive breaking strength and type of break for both 7-day tests and 

28-day tests.  Strength level of concrete will be considered satisfactory if the 

averages of sets of three consecutive strength test results equal or exceed specified 

compressive strength, and no individual strength test result falls below the specified 

compressive strength by more than 500 psi.  Concrete batch plant weight tags shall 

be collected at the site and submitted to the Engineer. 

When the strength of field-cured cylinders is less than 85% of companion 

laboratory-cured cylinders, evaluate current operations and provide corrective 

procedures for protecting and curing in-place concrete. 

E. Additional Tests:  The Testing Laboratory will make additional tests of in-place 

concrete when test results indicate specified concrete strengths and other 

characteristics have not been attained in the structure, as directed by Engineer.  The 

Testing Laboratory may conduct tests to determine adequacy of concrete by cored 

cylinders complying with ASTM C42, or by other methods as directed.  Contractor 

shall pay for such tests conducted, other additional testing as may be required, and 

cost of repairing areas of structure tested when unacceptable concrete is verified. 

 

END OF SECTION 03 30 00 
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SECTION 04 22 00 - CONCRETE UNIT MASONRY 

PART 1  -  GENERAL 

1.01 GENERAL 

A. The requirements/provisions of the General and Supplementary Conditions and 

Division 1 Specification Section shall apply to this section. 

1.02 DESCRIPTION OF WORK 

A. Summary:  The work included under this section consists of furnishing all 

materials, supplies, equipments, tools, scaffolding, transportation and facilities and 

performing all labor and services necessary for or required in connection with or 

properly incidental to furnishing an installing all masonry construction as described 

in this section of the specifications, shown on the accompanying drawings, or 

reasonably implied there from except as hereinafter specifically excluded. 

B. Work Included: 

1. All masonry work shown on the drawing. 

2. Providing, fabricating and placing reinforcing steel for masonry work. 

3. Placement of anchor bolts, assemblies, and embeds. 

4. Grouting of plates and embeds. 

C. Related Work Specified Elsewhere: 

1. Cast-in-Place Concrete; Section 03 30 00 

2. Reinforcing Steel; Section 03 20 00 

1.03 REFERENCES 

A. The following is a list of reference standards referred to in this portion of the 

specification: 

1. ASTM C5, "Specification for Quicklime for Structural Purposes" 

2. ASTM C90, "Specification of Hollow Load-Bearing Concrete Masonry Units" 

3. ASTM C144, "Specification for Aggregate for Masonry Mortar" 

4. ASTM C150, "Specification for Portland Cement" 

5. ASTM C207, "Specification for Hydrated Lime for Masonry Purposes" 

6. ASTM C404, "Specification for Aggregates for Masonry Grout" 

7. ASTM C270, "Specification for Mortar for Unit Masonry" 

8. ASTM C476, "Specification for Grout for Masonry"  
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1.04 QUALITY ASSURANCE 

A. Codes and Standards:  Comply with all Federal, State and Local Codes and Safety 

Regulations.  In addition, comply with the provisions of the following codes, 

specifications, and standards, except where more stringent requirements are shown 

or specified: 

1. California Building Code current governing edition. 

2. ACI 530.1-11 "Specification for Masonry Structures" 

B. Certificates of Compliance:  The Contractor shall provide Certificates of 

Compliance for concrete masonry units and grout materials in accordance with the 

requirements of Part 1.5, "Submittals" of these specifications. 

C. Testing and Inspection: 

1. General 

a. All materials and work shall be subject to inspection at the mill, the 

fabrication shop, and at the building site.  Material or workmanship not 

complying fully with the drawings, and/or specifications will be 

rejected. 

b. Per CBC Section 1704.2, an independent Special Inspector and/or 

Testing Laboratory shall perform the sampling, testing and inspections 

shown on the contract drawings, and submit certified test results.  See 

Division 1 specification 014000. 

c. If the Special Inspector and/or Testing Laboratory, through oversight or 

otherwise, has accepted material or work which is defective or contrary 

to specifications, this material or work, regardless of state of completion, 

may be rejected. 

2. Contractor. 

a. The Contractor shall hire a professional testing laboratory to provide a 

grout mix design.  The mix design shall be verified by test and certified 

to by a principal of the laboratory who is a registered Civil Engineer in 

the State of California and submitted to the Engineer for review. 

3. Engineer 

a. The Engineer shall review grout mix design prepared by testing 

laboratory. 

1.05 SUBMITTALS 

A. General Requirements: 

1. Submittals shall be made to Architect in accordance with the requirements of 

Division 1, General Requirements of these specifications. 

2. Construction and fabrications or mixing of materials shall not begin until 

contractor has received submittals reviewed by Architect/Engineer governing 

all aspects of the intended work. 
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B. Product Data:  Manufacturer's catalog sheets including instruction for use and 

description of applications shall be provided on each of the following materials: 

1. Admixtures. 

C. Samples:  Submit samples of each different unit masonry type specified for 

approval. 

D. Certificates of Compliance: 

1. The Contractor shall provide Certificates of Compliance for each type of 

aggregate, cement and admixture to be used in grout.  Contractor shall also 

provide certificates of compliance for each type of concrete unit masonry.   

2. Certificates of Compliance shall be signed by manufacturer and Contractor, 

certifying that each material item complies with, or exceeds specified 

requirements.  Material certificates shall include laboratory test reports 

showing compliance for the material proposed for use. 

3. Where Certificates of Compliance cannot be provided, the Contractor shall 

hire a professional testing laboratory to verify compliance of each type of 

material proposed for use.  The cost of testing shall be paid for by the 

Contractor. 

E. Laboratory Test Reports:  Laboratory test reports shall show the name of testing 

agency, date of testing and shall be signed by an agent of the testing agency.  

Laboratory test shall not be older than eight (8) months.  Submit laboratory test 

reports for grout materials, concrete unit masonry and mix designs as specified. 

F. Mix designs:  Mix designs shall be submitted for each type of grout and each type 

of mortar. Mix designs shall show names and brands of all materials, proportions, 

slump, strength and location to be used on job. 

G. Control joint layout plans: Plans shall be submitted for every floor showing specific 

control joint locations and details. 

1.06 DELIVERY STORAGE AND HANDLING 

A. All masonry units shall be stored on the job site off the ground and protected from 

rain.  Take all means necessary to protect unit masonry before, during, and after 

installation, and to protect the installed work of other trades. 

1.07 SEQUENCING AND SCHEDULING 

A. Obtain information and instructions from other trades and suppliers in ample time 

to schedule and coordinate the installations of items furnished by them to be 

embedded in masonry work so provision for their work can be made without 

delaying the project. 

B. Do any cutting and patching made necessary by failure or delay in complying with 

these requirements, at no cost to Owner. 
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C. Contractor shall provide 48 hours notice to the Special Inspector and Testing 

Laboratory prior to any grout pour. 

PART 2  -  PRODUCTS 

2.01 PORTLAND CEMENT 

A. Portland Cement shall conform to ASTM C150 for Type II cement.  Use a single, 

approved standard brand throughout work. 

2.02 WATER 

A. All water used for mortar and grout shall be clean and free from deleterious 

amounts of acids, salts, alkali, and organic materials. 

2.03 HYDRATED LIME 

A. All hydrated lime shall conform to ASTM C207, Type S. 

2.04 QUICKLIME 

A. All quicklime shall conform to ASTM C5. 

2.05 LIME PUTTY 

A. All lime putty shall be made from hydrated lime or quicklime.  If made from 

quicklime, other than pulverized (processed) quicklime, the lime shall be properly 

slaked and then screened through a sieve having not less than 16 meshes per linear 

inch.  After screening, and before using, the slaked lime shall be properly stored and 

protected for not less than 10 days.  If made from pulverized (processed) quicklime, 

the lime shall be properly slaked for not less than 24 hours or until the lime putty 

has entirely cooled.  All resulting lime putty shall weigh not less than 83 pounds per 

cubic foot. 

2.06 AGGREGATES 

A. Aggregate for mortar shall conform to ASTM C144 except that not less than 3% of 

the sand shall pass the number 100 sieve.  

B. Aggregate for grout shall conform to ASTM C404, Table 1. 
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2.07 CONCRETE MASONRY UNITS 

A. All concrete masonry units shall be hollow and suitable for bearing wall 

construction.  All blocks shall be lightweight concrete and shall conform to the 

requirements of ASTM C 90, Grade N. Masonry units shall have cured for not less 

than 28 days when placed in the structure.  Blocks shall be as manufactured by 

Basalt Rock Co. or approved equal of size and type specified below and as indicated 

on the drawings.  Other miscellaneous sizes may be required for construction but 

shall match these basis units in color and texture. 

B. Block Types: 

1. Unexposed block:  8" high x 16" long precision block, natural gray color open 

end or double open end units.  See structural drawings for block depth. 

2. Cap block:  2" high x 16" long solid block, natural gray color.  Depth to match 

depth of wall block unless noted otherwise. 

2.08 MORTAR MIX 

A. Mortar shall conform to ASTM C270 Type S and shall develop a minimum 

compressive strength of 1900 psi at 28 days. 

B. Mortar color shall be selected by Architect from Tamms Palette or approved equal. 

2.09 REINFORCING STEEL 

A. Reinforcing steel shall be provided and fabricated in accordance with the 

requirements of Section 03 20 00, "Reinforcing Steel" of these specifications. 

2.10 GROUT MIX 

A. Grout shall be coarse grout and shall conform to ASTM C476 and shall have a 

minimum compressive strength of 2500 psi at 28 days.  Slump shall be 8" to 10". 

2.11 ADMIXTURES 

A. At contractor's option Red Label Suconem, grout aid or approved equal may be 

added to mortar or grout mix in accordance with manufacturer’s instructions. 

2.12 SEALER 

A. Sealer for masonry work shall be a clear silicone water repellent as manufactured 

by: 

1. Standard Drywall Products:  "Thoroclear 777". 
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2. Pro So Co:  "Siloxane". 

3. Chemprobe Corp.  "Prime-A-Pell 200". 

4. Price Research Ltd:  "Price-Seal 5". 

5. Approved Alternate 

PART 3  -  EXECUTION 

3.01 GENERAL REQUIREMENTS 

A. All masonry shall be laid plumb, true to line, with level and accurately spaced 

courses.  Work required to be built in with the masonry, including anchors, shall be 

built in as the wall construction progresses. 

B. Basic layouts, positions, and elevations shall be as shown on the contract 

documents.  Unit layouts within each panel or wall area shall be made to achieve 

symmetrical, uniform appearance and to avoid cut units where possible. 

C. Standard width of mortar joints for both horizontal and vertical joints shall be 3/8 

inch.  Joints on exposed surfaces shall be raked joints.  Joints shall be tooled in such 

a manner as to squeeze the mortar back into the joints, and then raked.  No tooling 

shall be done until after the mortar has taken its initial set.  After tooling, the 

exposed surfaces shall be wiped down with burlap. 

D. Set block units in full mortar beds with full mortar head joints.  Cells shall be in 

vertical continuity.  Remove excess mortar from cells as work progresses. 

E. Walls shall have vertical control joints at a spacing approximately 1.5 times the wall 

height, but no greater than 20 feet on center.  See plan for layout. 

F. Cutting and patching of masonry required to accommodate the work of others shall 

be performed by masonry mechanic.  Work shall be neatly performed using 

approved power saws. 

G. Unfinished work shall be stepped back for joining with new work.  Before new 

work 15 started, all loose mortar shall be removed and the exposed joint thoroughly 

wetted before laying new work. 

H. Perform no work during rain or when outside temperature is 40 degrees F. or lower, 

or when it appears probable that temperatures below 40 degrees F. will be 

encountered before the mortar or grout has set. 

3.02 MORTAR MIXING 

A. Perform all measurements of materials for mortar accurately using suitable 

calibrated devices.  Shovel measurements will not be acceptable.  94 pounds of 

Portland Cements (1 sack) shall be considered as 1 cubic foot. 
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B. Use mixers of at least 1 sack capacity.  Batches requiring fractional sacks will not 

be permitted unless the cement is weighted for each such batch. 

C. Place the sand, cements and water in the mixer in that order for each batch of 

mortar and mix for a period of at least 2 minutes.  Add the lime and continue 

mixing for as long as needed to secure a uniform mass, but in no case less than 10 

minutes. 

D. Retempering of mortar by dashing water over the mortar will not be permitted.  

Retemper mortar only by adding water into a basin made with the mortar and then 

carefully working the water into the mortar. 

E. Mix the mortar and maintain it on the boards to a slump of 2-3/4 inches plus or 

minus 1/4 inch using a truncated cone 4 inches by 2 inches, 6 inches high.  All 

mortar which is unused within 1 hour after the initial mixing shall be removed from 

the work. 

3.03 REINFORCING STEEL 

A. Reinforcing steel shall be placed in accordance with the requirements of Section 

03200, "Reinforcing Steel" of these Specifications and the requirements of this 

Specification Section. 

B. Reinforcing steel shall have contact lap splices that are wired tight together.  Where 

dowels are allowed on the structural drawings, reinforcing steel shall be wired tight 

to dowels. 

C. Vertical bars shall have intermediate support brackets or shall be wired tight to 

horizontal steel at a spacing to not exceed 192 bar diameters. 

D. Reinforcing steel shall be coordinated with the control joint layout to provide 

additional reinforcing as shown on the drawings 

3.04 WORKMANSHIP 

A. Fill all cells solid with grout.  Provide cleanouts in accordance with the California 

Building Code current governing edition. 

B. Do not place pipes or conduits in any structural masonry, except that rigid electric 

conduit may be embedded in structural masonry when its location has been detailed 

on the structural contract drawings. 

C. Do not form chases or recesses not shown on structural contract drawings. 

D. Do not use chipped or cracked blocks.  If any such blocks are discovered in a 

finished wall, promptly remove them and replace with new blocks to the approval 

of the Architect and at no additional cost to the Owner. 
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E. Verify all types of mortar joints with the Architect before proceeding with block 

laying.  Tool all joints to a dense, smooth surface. 

3.05 GROUTING 

A. Concrete masonry walls shall be grouted in 5’-0” max lifts in conformance with the 

requirements of ACI 530.1.  High lift grouting may be used to a height of 12’-8” 

when approved by the Engineer.  Requests for the use of high lift grouting shall be 

submitted to the Engineer and shall include construction methodology and alternate 

grout mix designs.  

3.06 PROTECTION OF WORK 

A. Protect adjacent construction and previously placed masonry against damage by 

materials or operations under this Section. 

B. Protect masonry work under construction using heavy moisture-resistant coverings 

well secured in place when rain or frost is imminent; when day's work is stopped; 

when lay-up work is subjected to extremely hot winds within 72 hours after placing; 

or when the work is waiting for grouting. 

C. All masonry walls shall be adequately braced against lateral loads during 

construction. 

3.07 FIELD QUALITY CONTROL 

A. The Contractor will cooperate with and notify the Special Inspector and/or Testing 

Laboratory 48 hours prior to all required testing and inspection. See Division 1 

specification 014000. 

B. Test Results:  Test reports shall be submitted in writing to Architect/Engineer and 

Contractor within 7 days after tests are made.  Test results not in compliance with 

requirements of these specifications shall be reported verbally to the 

Architect/Engineer and Contractor within 24 hours of the tests.  Reports of 

compressive strength test shall contain the project identifications name and number, 

date of grout or mortar placements, name of testing service, product type and class, 

location of batch in structure, design compressive strength at 28 days, concrete mix 

proportions and materials; compressive breaking strength and type of break for both 

7-day tests and 28-day tests. 

C. Additional Tests:  The testing services will make additional tests of in-place 

masonry and grout when test results indicate specified strengths and other 

characteristics have not been attained in the structure, by methods as directed by the 

Engineer.  Contractor shall pay for such tests conducted, and any other additional 

testing as may be required, when unacceptable masonry construction is verified. 
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3.08 WALL CLEANING AND PROTECTION 

A. It shall be the responsibility of the masonry contractor to provide a finish surface 

acceptable to the Architect.  All exterior exposed-to-view masonry surfaces shall be 

cleaned thoroughly with a bristle brush and water (do not use steel wool) to remove 

latents, spills, etc. 

B. Solutions or agents for cleaning or other purposes shall not be applied or used on 

masonry work unless thoroughly tested, and determined by Contractor to have not 

damaging effect to the masonry or adjacent work. 

C. Remove efflorescence as recommended by masonry unit manufacturer. 

3.09 DAMPROOFING 

A. Masonry surfaces shall be sealed with a clear silicone water repellent in accordance 

with manufacturer's recommendations.  See Part 2, "Products," of this specification 

section for acceptable sealers. 

B. Acceptance condition of surfaces:  All surfaces that are to be sealed shall be free of 

dust, dirt, oil, grease and other foreign material and must be dry to the degree 

required for satisfactory reception of the sealer.  Surfaces shall not be acceptable for 

sealing if they contain cracks or voids in excess of 1/32 inch in width. 

C. Moisture Content:  The optimal acceptable levels of moisture are the following:  

Inside the substrate-14 percent; surface of substrate-7 percent, when measured by an 

electronic moisture meter.  New concrete or masonry shall have cured for at least 40 

days under normal warm-weather conditions prior to any application.  Depending 

on the severity of a preceding rain, at least seven days must elapse before 

application.  If there is any question concerning the amount of moisture in the 

substrate following a rain, the moisture meter shall be used to verify actual 

conditions.  No material shall be applied if there is any chance of rain during the 

following 24 hours. 

D. Application:  Application shall be by skilled applicators approved by the 

manufacturer using methods and equipment approved by the manufacturer.  A 

Hudson sprayer may not be used. 

 

 

END OF SECTION 04 22 00 
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PART 1 - GENERAL 

SECTION 04 72 00 - CAST STONE MASONRY  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. This specification covers all labor, materials and services incidental to and 

including the furnishing and setting of all Cast Stone as indicated on the 
drawings and specified herein. 

2. Cast Stone used for caps of base, monument sign base and flow-through 
planter walls. 

3. Cast Stone used for splash blocks below all downspout outlets. 
4. The Manufacturer shall be responsible for all labor, materials, equipment and 

services necessary for an incidental to providing all Cast Stone covered by this 
Specification. 

5. The Setting Contractor shall unload, receipt for, protect, store and set all Cast 
Stone covered by this Specification and shall provide and install all anchors 
for same. 

B. Related Sections: 
1. Division 04 Section – Concrete Masonry Unit. 
2. Division 08 Section – Aluminum Entrances and Storefront 
3. Division 09 Section – Stucco Plaster. 
4. Division 07 Section - Joint Sealants for sealing control and expansion joints in 

unit masonry. 

1.03 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
1. For cast stone units, include construction details, material descriptions, 

dimensions of individual components and profiles, and finishes. 

B. Shop Drawings:  Show fabrication and installation details for cast stone units.  
Include dimensions, details of reinforcement and anchorages if any, and indication 
of finished faces. 
1. Include building elevations showing layout of units and locations of joints and 

anchors. 
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2. Show locations and details of flashing at a scale no less than 3 inches per 12 
inches.  

C. Samples for Initial Selection:  For colored mortar. 

D. Samples for Verification: 
1. For each color and texture of cast stone required, 10 inches square in size. 
2. For colored mortar.  Make Samples using same sand and mortar ingredients to 

be used on Project.  Label Samples to indicated types and amounts of 
pigments used. 

E. Full-Size Samples:  For each color, texture, and shape of cast stone unit required. 
1. Make available for Architect's review at Project site. 

1.04 QUALITY ASSURANCE 

A. The Manufacturer shall have been a recognized and reputable Cast Stone 
manufacturer for a minimum of five years continuous operation, and shall have 
adequate experience, facilities and capacity to furnish the quality, sizes and quantity 
of Cast Stone required without delaying the progress of the work.  The 
Manufacturer’s products shall have been previously used and exposed to the 
weather with satisfactory results. 

B. Standards: Comply with the requirements of the Cast Stone InstituteSM Technical 
Manual and the project specifications. Where a conflict may occur, the contract 
documents shall prevail. 

C. All Cast Stone used in this work shall be manufactured by cast stone manufacturer 
and shall have minimum compressive strength of 6500 lbs. per square inch and 
absorption of no greater than 6% when tested in accordance with the requirements 
of this Specification. 

D. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing 
indicated. 

E. Source Limitations for Cast Stone:  Obtain cast stone units through single source 
from single manufacturer. 

F. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform 
quality, including color, from one manufacturer for each cementitious component 
and from one source or producer for each aggregate. 

G. 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 wall area as shown on Drawings. 

1.05 DELIVERY, STORAGE, AND HANDLING 
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A. Coordinate delivery of cast stone with unit masonry work to avoid delaying the 
Work and to minimize the need for on-site storage. 

B. Pack, handle, and ship cast stone units in suitable packs or pallets. 
1. Lift with wide-belt slings; do not use wire rope or ropes that might cause 

staining.  Move cast stone units, if required, using dollies with wood supports. 
2. Store cast stone units on wood skids or pallets with nonstaining, waterproof 

covers, securely tied.  Arrange to distribute weight evenly and to prevent 
damage to units.  Ventilate under covers to prevent condensation. 

C. Store cementitious materials on elevated platforms, under cover, and in a dry 
location.  Do not use cementitious materials that have become damp. 

D. Store mortar aggregates where grading and other required characteristics can be 
maintained and contamination can be avoided. 

1.06 PROJECT CONDITIONS 

A. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or 
coated with ice or frost.  Do not build on frozen substrates.  Comply with cold-
weather construction requirements in ACI 530.1/ASCE 6/TMS 602. 
1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air 

temperature is 40 deg F and above and will remain so until cast stone has 
dried, but no fewer than seven days after completing cleaning. 

B. Hot-Weather Requirements:  Comply with hot-weather construction requirements 
in ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.01 CAST STONE MATERIALS 

A. General:  Comply with ASTM C 1364 and the following: 

B. Portland Cement:  ASTM C 150, Type I or Type III, containing not more than 0.60 
percent total alkali when tested according to ASTM C 114.  Provide natural color or 
white cement as required to produce cast stone color indicated. 

C. Coarse Aggregates:  Granite, quartz, or limestone complying with ASTM C 33; 
gradation and colors as needed to produce required cast stone textures and colors. 

D. Fine Aggregates:  Natural sand or crushed stone complying with ASTM C 33, 
gradation and colors as needed to produce required cast stone textures and colors. 

E. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable, free of carbon black, nonfading, and resistant to 
lime and other alkalis. 
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F. Admixtures:  Use only admixtures specified or approved in writing by Architect. 
1. Do not use admixtures that contain more than 0.1 percent water-soluble 

chloride ions by mass of cementitious materials.  Do not use admixtures 
containing calcium chloride. 

2. Use only admixtures that are certified by manufacturer to be compatible with 
cement and other admixtures used. 

3. Air-Entraining Admixture:  ASTM C 260.  Add to mixes for units exposed to 
the exterior at manufacturer's prescribed rate to result in an air content of 4 to 
6 percent, except do not add to zero-slump concrete mixes. 

G. Reinforcement:  Deformed steel bars complying with ASTM A 615/A 615M, Grade 
60.  Use galvanized or epoxy-coated reinforcement when covered with less than 1-
1/2 inches of cast stone material. 
1. Epoxy Coating:  ASTM A 775/A 775M. 
2. Galvanized Coating:  ASTM A 767/A 767M. 

H. Embedded Anchors and Other Inserts:  Fabricated from stainless steel complying 
with ASTM A 240/A 240M, ASTM A 276, or ASTM A 666, Type 304. 

2.02 CAST STONE UNITS 

A. Manufacturer:  Subject to compliance with requirements, provide products by the 
following or approved equal: 
1. Clark Pacific Inc., 1980 South River Road, West Sacramento, California 

95691-2617, (916) 371-0305  Fax (916) 372-0323, Email: 
info@clarkpacific.com, URL: www.clarkpacific.com. 

B. Regional Materials:  Cast stone units shall be manufactured within 500 miles of 
Project site from aggregates and cement that have been extracted, harvested, or 
recovered, as well as manufactured, within 500 miles of Project site. 

C. Provide cast stone units complying with ASTM C 1364 using either the vibrant dry 
tamp method. 
1. Provide units that are resistant to freezing and thawing as determined by 

laboratory testing according to ASTM C 666/C 666M, Procedure A, as 
modified by ASTM C 1364. 

D. Fabricate units with sharp arris and accurately reproduced details, with indicated 
texture on all exposed surfaces unless otherwise indicated. 
1. Slope exposed horizontal surfaces 1:12 to drain unless otherwise indicated. 
2. Provide raised fillets at backs of sills and at ends indicated to be built into 

jambs. 
3. Provide drips on projecting elements unless otherwise indicated. 

E. Fabrication Tolerances: 
1. Variation in Cross Section:  Do not vary from indicated dimensions by more 

than 1/8 inch. 

mailto:info@clarkpacific.com�
http://www.clarkpacific.com/�
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2. Variation in Length:  Do not vary from indicated dimensions by more than 
1/360 of the length of unit or 1/8 inch, whichever is greater, but in no case by 
more than 1/4 inch. 

3. Warp, Bow, and Twist:  Not to exceed 1/360 of the length of unit or 1/8 inch, 
whichever is greater. 

4. Location of Grooves, False Joints, Holes, Anchorages, and Similar Features:  
Do not vary from indicated position by more than 1/8 inch on formed surfaces 
of units and 3/8 inch on unformed surfaces. 

F. Cure units as follows: 
1. Cure units in enclosed moist curing room at 95 to 100 percent relative 

humidity and temperature of 100 deg F for 12 hours or 70 deg F for 16 hours. 
2. Keep units damp and continue curing to comply with one of the following: 

a. No fewer than five days at mean daily temperature of 70 deg F or above. 
b. No fewer than six days at mean daily temperature of 60 deg F or above. 
c. No fewer than seven days at mean daily temperature of 50 deg F or 

above. 
d. No fewer than eight days at mean daily temperature of 45 deg F or 

above. 

G. Acid etch units after curing to remove cement film from surfaces to be exposed to 
view. 

H. Colors and Textures:  As selected by Architect from manufacturer's full range to 
match Leuders limestone. 

2.03 MORTAR MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-
weather construction.  Provide natural color or white cement as required to produce 
mortar color indicated. 

B. Hydrated Lime: ASTM C 207, Type S. 

C. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, 
compounded for use in mortar mixes and complying with ASTM C 979.  Use only 
pigments with a record of satisfactory performance in masonry mortar. 
1. Products:  Subject to compliance with requirements, provide one of the 

following: 
1) Davis Colors; True Tone Mortar Colors. 
2) Lanxess Corporation; Bayferrox Iron Oxide Pigments. 
3) Solomon Colors, Inc.; SGS Mortar Colors. 

D. Aggregate for Mortar:  ASTM C 144. 
1. For mortar that is exposed to view, use washed aggregate consisting of natural 

sand or crushed stone. 
2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent 

passing the No. 16 sieve. 
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2.04 ACCESSORIES 

A. Anchors:  Type and size indicated, fabricated from Type 304 stainless steel 
complying with ASTM A 240/A 240M, ASTM A 276, or ASTM A 666. 

B. Dowels:  1/2-inch- diameter, round bars, fabricated from Type 304 stainless steel 
complying with ASTM A 240/A 240M, ASTM A 276, or ASTM A 666. 

2.05 MORTAR MIXES 

A. Comply with requirements in Division 04 Section - Unit Masonry for mortar mixes. 
1. Use masonry cement mortar unless otherwise indicated. 

2.06 SPLASH BLOCKS: 

A. Nominal 12-inches wide by 30-inches long, fan shaped precast concrete units. 
 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance 
of work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 SETTING CAST STONE IN MORTAR 

A. Set cast stone as indicated on Drawings.  Set units accurately in locations indicated 
with edges and faces aligned according to established relationships and indicated 
tolerances. 
1. Install anchors, supports, fasteners, and other attachments indicated or 

necessary to secure units in place. 
2. Coordinate installation of cast stone with installation of flashing specified in 

other Sections. 

B. Wet joint surfaces thoroughly before applying mortar or setting in mortar. 

C. Set units in full bed of mortar with full head joints unless otherwise indicated. 
1. Set units with joints 1/4 to 3/8 inch wide unless otherwise indicated. 
2. Build anchors and ties into mortar joints as units are set. 
3. Fill dowel holes and anchor slots with mortar. 
4. Fill collar joints solid as units are set. 
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5. Build concealed flashing into mortar joints as units are set. 
6. Keep head joints in coping and other units with exposed horizontal surfaces 

open to receive sealant. 
7. Keep joints at shelf angles open to receive sealant. 

D. Rake out joints for pointing with mortar to depths of not less than 3/4 inch.  Rake 
joints to uniform depths with square bottoms and clean sides.  Scrub faces of units 
to remove excess mortar as joints are raked. 

E. Point mortar joints by placing and compacting mortar in layers not greater than 3/8 
inch.  Compact each layer thoroughly and allow it to become thumbprint hard 
before applying next layer. 

F. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger 
than joint thickness unless otherwise indicated. 

G. Provide sealant joints at copings and other horizontal surfaces, at expansion, 
control, and pressure-relieving joints, and at locations indicated. 
1. Keep joints free of mortar and other rigid materials. 
2. Build in compressible foam-plastic joint fillers where indicated. 
3. Form joint of width indicated, but not less than 3/8 inch. 
4. Prime cast stone surfaces to receive sealant and install compressible backer 

rod in joints before applying sealant unless otherwise indicated. 
5. Prepare and apply sealant of type and at locations indicated to comply with 

applicable requirements in Division 07 Section - Joint Sealants. 

3.03 SETTING ANCHORED CAST STONE WITH SEALANT-FILLED JOINTS 

A. Set cast stone as indicated on Drawings.  Set units accurately in locations indicated 
with edges and faces aligned according to established relationships and indicated 
tolerances. 
1. Install anchors, supports, fasteners, and other attachments indicated or 

necessary to secure units in place. 
2. Shim and adjust anchors, supports, and accessories to set cast stone in 

locations indicated with uniform joints. 

B. Keep cavities open where unfilled space is indicated between back of cast stone 
units and backup wall; do not fill cavities with mortar or grout. 

C. Fill anchor holes with sealant. 
1. Where dowel holes occur at pressure-relieving joints, provide compressible 

material at ends of dowels. 

D. Set cast stone supported on clip or continuous angles on resilient setting shims.  Use 
material of thickness required to maintain uniform joint widths.  Hold shims back 
from face of cast stone a distance at least equal to width of joint. 
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E. Keep joints free of mortar and other rigid materials.  Remove temporary shims and 
spacers from joints after anchors and supports are secured in place and cast stone 
units are anchored.  Do not begin sealant installation until temporary shims and 
spacers are removed. 
1. Form open joint of width indicated, but not less than 3/8 inch. 

F. Prime cast stone surfaces to receive sealant and install compressible backer rod in 
joints before applying sealant unless otherwise indicated. 

G. Prepare and apply sealant of type and at locations indicated to comply with 
applicable requirements in Division 07 Section - Joint Sealants. 

3.04 INSTALLATION TOLERANCES 

A. Variation from Plumb:  Do not exceed 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 
inch maximum. 

B. Variation from Level:  Do not exceed 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 
inch maximum. 

C. Variation in Joint Width:  Do not vary joint thickness more than 1/8 inch in 36 
inches or one-fourth of nominal joint width, whichever is less. 

D. Variation in Plane between Adjacent Surfaces (Lipping):  Do not vary from flush 
alignment with adjacent units or adjacent surfaces indicated to be flush with units 
by more than 1/16 inch, except where variation is due to warpage of units within 
tolerances specified. 

3.05 ADJUSTING AND CLEANING 

A. Remove and replace stained and otherwise damaged units and units not matching 
approved Samples.  Cast stone may be repaired if methods and results are approved 
by Architect. 

B. Replace units in a manner that results in cast stone matching approved Samples, 
complying with other requirements, and showing no evidence of replacement. 

C. In-Progress Cleaning:  Clean cast stone as work progresses. 
1. Remove mortar fins and smears before tooling joints. 
2. Remove excess sealant immediately, including spills, smears, and spatter. 

D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed cast stone 
as follows: 
1. Remove large mortar particles by hand with wooden paddles and nonmetallic 

scrape hoes or chisels. 
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2. Test cleaning methods on sample; leave one sample uncleaned for comparison 
purposes.  Obtain Architect's approval of sample cleaning before proceeding 
with cleaning of cast stone. 

3. Clean cast stone by bucket-and-brush hand-cleaning method described in BIA 
Technical Notes 20. 

END OF SECTION 04 72 00 
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SECTION 05 12 00 - STRUCTURAL STEEL AND MISCELLANEOUS IRON 

PART 1  -  GENERAL 

1.01 APPLICABLE SECTION 

A. The requirements/provisions of the General and Supplementary Conditions and 

Division 1 Specification Section shall apply to this section. 

1.02 DESCRIPTION OF WORK 

A. The work included under this section consists of furnishing all material, supplies, 

equipment, tools, transportation, and facilities, and performing all labor and services 

necessary for, required in connection with or properly incidental to furnishing, 

fabricating, priming, and erecting structural steel and miscellaneous iron complete 

in place, as described in this section of the specifications, shown on the 

accompanying drawings, or reasonably implied therefrom, except as hereinafter 

specifically excluded. 

B. Work Included: 

1. All structural steel indicated on the drawings. 

2. Furnishing all column anchor bolts and base assemblies with nuts and 

washers. 

3. Supervision of the placement of anchor bolt assemblies 

C. Related Work Specified Elsewhere: 

1. Cast-in-place Concrete; Section 03 30 00 

2. Grouting of Column Bases; Section 03 30 00 

3. Placement of Anchor Bolts, Assemblies, and Embeds; Section 03 30 00, and 

Section 04 22 00 

1.03 REFERENCE STANDARDS 

A. The following is a list of reference standards referred to in this portion of the 

specification: 

1. ASTM A36, "Specification for Carbon Structural Steel" 

2. ASTM A53, "Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-

Coated Welded and Seamless" 

3. ASTM A307, "Specification for Carbon Steel Bolts and Studs" 

4. ASTM A325, "Specification for Bolts, Steel, Heat Treated" 

5. ASTM A490, “Specification for Heat Treated Steel Structural Bolts” 

6. ASTM A500, "Specification for Cold-Formed Welded and Seamless Carbon 

Steel Structural Tubing in Rounds and Shapes" 
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7. ASTM A572, “Standard Specification for High-Strength Low-Alloy 

Columbium-Vanadium Structural Steel” 

8. ASTM A992, “Specification for Steel for Structural Shapes for use in 

Building Framing” 

9. SSPC, "Systems and Specifications, Steel Structures Painting Manual Volume 

2" by Steel Structures Painting Council. 

1.04 QUALITY ASSURANCE 

A. Codes and Standards:  Comply with all Federal, State, and Local codes and safety 

regulations.  In addition, the fabrication, priming, and erection of structural steel 

shall comply with all the applicable provisions of the following codes, 

specifications, and standards, except where more stringent requirements are shown 

or specified: 

1. "Specification for the Design, Fabrication, and Erection of Structural Steel for 

Buildings" by the American Institute of Steel Construction, current edition. 

2. "Codes of Standard Practice for Steel Buildings and Bridges" by said AISC, 

current edition. 

3. A.W.S. "Structural Welding Code – Steel," D1.1, current edition. 

4. A.W.S. "Structural Welding Code – Seismic Supplement," D1.8, current 

edition. 

5. "Specifications for Structural Joints using ASTM A325 or A490 bolts," 

current edition as approved by the Research Council on Riveted and Bolted 

Structural Joints of the Engineering Foundation, and endorsed by the AISC. 

B. Qualifications:  Welding processes and welding operators shall be qualified in 

accordance with AWS "Standard Qualification Procedure".  Welders to be 

employed are to provide AWS certification for the type of welding necessary. 

C. Mill Certificates:  The Contractor shall provide Mill Certificates for structural steel 

and miscellaneous iron in accordance with the requirements of Part 1.05, 

"Submittals", of this specification section.  When Mill Certificates cannot be 

provided, laboratory test reports shall be provided in accordance with the 

requirements of Part 1.05, "Submittals", of this specification section. 

D. Sampling, Testing, and Inspection: 

1. General: 

a. All materials and work shall be subject to inspection at the mill, the 

fabricating shop, and at the building site.  Material or workmanship not 

complying fully with the drawings, and/or specifications will be 

rejected. 

b. Per CBC Section 1704.2, an independent Special Inspector and/or 

Testing Laboratory shall perform the sampling, testing and inspections 

shown on the contract drawings, and submit certified test results.  See 

Division 1 specification 014000. 
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c. If the Special Inspector and/or Testing Laboratory, through oversight or 

otherwise, has accepted material or work which is defective or contrary 

to specifications, this material or work, regardless of state of completion, 

may be rejected. 

2. Contractor: 

a. The Contractor shall cooperate with and notify the Special Inspector 

and/or Testing Laboratory at least 24 hours in advance of inspections 

required and shall supply samples, test pieces, and facilities for 

inspection without extra charge. 

b. The Contractor shall identify and tag each lot of fabricated steel to be 

shipped to the site by heat numbers in such a manner that it can be 

accurately identified at the job site. 

c. The Contractor shall remove all unidentified steel received at the site. 

1.05 SUBMITTALS 

A. General Requirements 

1. Submittals shall be made to Architect in accordance with the requirements of 

Division 1, General Requirements of these specifications. 

2. Construction, and fabrication or ordering of materials shall not begin until 

Contractor has received submittals reviewed by Architect governing all 

aspects of the intended work. 

B. Shop Drawings: 

1. Shop drawings for steel fabrications shall be submitted for review.  Contract 

drawings shall not be reproduced in whole or in part.  Contract drawings 

modified into shop drawings will be returned without review. 

2. Submittals shall include anchor bolt setting plans, erection drawings and 

fabrication drawings.  Information shown on the shop drawings shall include, 

but not be limited to, the following: 

a. Anchor bolt setting plans shall show layout, anchor bolts sizes and 

grades, embedment, and template construction.   

b. Erection Drawings shall show layout, marking and position of each 

member, and field connections.   

c. Fabrication Drawings shall show details of members, including sizes, 

grades, connections, spacing of bolts and welds, designation of 

Architecturally Exposed Structural Steel, and the limits of paint 

applications.   

3. Partial submittals shall be clearly identified by the contractor.  

4. The omissions from the shop and installation drawings of any materials shown 

on the Specifications shall not relieve the contractor of the responsibility of 

furnishing and installing such materials, even though such drawings may have 

been returned and reviewed. 

5. Shop drawings and calculations for temporary shoring and bracing shall be 

submitted for review.  The shop drawings shall show layout, size of members 

and connection details.  Calculations shall show all stresses in members and 
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connections, from dead, live, and lateral loads in accordance with the 

requirements of the C.B.C. current governing edition.  Shop drawings and 

calculations for temporary shoring and bracing shall be stamped and signed by 

a civil engineer registered in the State of California. 

6. Contract drawings shall not be reproduced in whole or in part.  Contract 

drawings modified into shop drawings will be returned without review. 

7. Revised submittals shall have clear indications of revised or new information. 

 Clouding is an acceptable form of identification. 

C. Mill Certificates: 

1. The Contractor shall provide Mill Certificates for each grade of steel for each 

heat to be used on project. 

2. Mill Certificates shall include name of mill, date of rolling, date of shipping, 

ultimate tensile strength, yield strength, and percent of elongation. 

3. Mill Certificates shall be furnished with each lot of material shipped to the site 

and shall be signed by the Contractor which will serve to certify that all 

structural steel materials installed comply with specified requirements.  

4. When Mill Certificates cannot be provided, the Contractor shall hire a 

professional testing laboratory to verify compliance of each type of material to 

be used and provide laboratory test reports.  The cost of testing shall be paid 

for by the Contractor. 

D. Laboratory Test Reports: 

1. Laboratory test reports shall show the name of testing agency, date of testing, 

types of tests performed and shall be signed by a principal of the testing 

agency who is a registered civil engineer in the State of California. 

2. When required by other portions of these specifications, laboratory test reports 

shall be submitted for each type of steel for each heat to show compliance 

with appropriate ASTM Standards and these specifications. 

E. Welding Procedure Specifications: 

1. Welding procedure specifications for all prequalified joints shall be submitted 

per AWS D1.1, 5.1.2 to the Engineer and reviewed prior to beginning 

fabrication.  Non prequalified joints shall be qualified per AWS requirements. 

1.06 DEFINITIONS 

A. Architecturally Exposed Structural Steel:  Structural steel designated as 

"architecturally exposed structural steel" or "AESS" in the Contract Documents. 

1. Provide “AESS” as follows:  Exposed structural steel that is within 16 feet 

vertically and 10 feet horizontally of a walking surface and is visible to a 

person standing on that walking surface. 
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PART 2  -  PRODUCTS 

2.01 MATERIAL 

A. Structural Steel Wide Flange and Tee Shapes:  Shall be new and shall conform to 

the requirements of ASTM A992. 

B. Structural Steel Channels and Angles: Shall be new and shall conform to the 

requirements of ASTM A36. 

C. Structural Steel Plate:  Shall be new and shall conform to the requirements of 

ASTM A572. 

D. Structural Steel Tubes:  Shall be new and shall conform to the requirements of 

ASTM A500, Grade B.  Fy = 46 KSI 

E. Steel Pipe:  ASTM A53, Types E or S, Grade B, with sulphur not exceeding .05%. 

F. Arc-welding Electrodes:  Arc-welding electrodes shall be E70 series electrodes for 

A36, A572 and A992 material, E80 Series for A706 reinforcing steel and E90 series 

for A615 reinforcing steel.  Electrodes shall be as recommended by their 

manufacturers for the positions and conditions of actual use. All welds used in 

members and connections in the seismic Force Resisting System shall be made with 

filler metals meeting the requirements specified in AWS D1.8 clause 6.3. 

G. High Strength Bolts:  High strength bolts (HSB) shall conform to ASTM A325 or 

A490 Type 1, 2, or 3. 

H. Machine Bolts:  Machine bolts (MB) and sag rods shall conform to ASTM A307, 

manufactured to American Standard Bolt and Nut dimensions with "Free Fit - Class 

2" threads.  All unfinished bolts shall have an approved lock washer under nut. 

I. Prime Coat:  Prime coat for all members shall meet the requirements of SSPC-Paint 

25 or acceptable equal. 

J. Smooth Rods:  Smooth Rods shall conform to ASTM A36. 

K. Anchor Bolts:  Anchor bolts shall conform to ASTM F1554 grade 36. 

L. Headed Studs, Deformed Bar Anchors, and Threaded Studs:  Headed Studs shall be 

H4L or S3L; Deformed Bar Anchors shall be D2L and Threaded Studs shall be CPL 

as manufactured by TRW Nelson Stud or equal. 

M. High Strength Rods:  High strength rods shall conform to ASTM A193 Grade B7 or 

A449 Type 1 or 2. 
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N. Nuts shall be as shown below and finish shall match fastener. 

 Fastener Grade & Size Nut Class Nut Style 

ASTM A325 Type 1 and 2, Uncoated ASTM A563-

C,C3,D,DH, DH3 

Heavy Hex 

 Type 1 and 2, Zinc Coated ASTM A563-DH Heavy Hex 

 Type 3, Uncoated ASTM A563-C3,DH3 Heavy Hex 

ASTM A490 Type 1 and 2, Uncoated ASTM A563-DH,DH3 Heavy Hex 

 Type 3, Uncoated ASTM A563-DH3 Heavy Hex 

ASTM A449 Type 1 and 2, ¼" to 1½" Uncoated ASTM A563-B Hex 

 Type 1 and 2, Over 1½" to 3" 

Uncoated 

ASTM A563-A Heavy Hex 

 Type 1 and 2, ¼" to 3" Zinc 

Coated  

ASTM A563-DH Heavy Hex 

ASTM A193 B7 ASTM A194-2H Heavy Hex 

O. Washers shall be flat circular, rectangular or square beveled washers and shall 

conform to ASTM F436 Type 1.  Finish shall match nut.  Washers shall be installed 

under the element being turned for A325 bolts and under both the head and the nut 

for A490 bolts. 

2.02 FABRICATION 

A. Welding:  Welding shall be by operators who are qualified by test as per AWS 

"Standard Qualification Procedure" to perform type of work required. 

B. High Strength Bolting:  All high strength bolted connections shall be Slip Critical 

type connections. 

C. Bolts, rods, washers and nuts exposed to weather shall be hot dipped galvanized 

steel in compliance with ASTM A153. 

D. Straightness (camber and sweep) Tolerance:  

1. Unless otherwise noted, straightness tolerances shall be per ASTM A6.  

2. Sweep tolerance for channels and angles:  Maintain a maximum variation of 

1/8” times the number of feet of total length divided by 5, unless alternate 

criteria is approved by the Engineer. 

E. Painting:   

1. Priming:  Painting under this section is limited to priming. 

a. The prime coat shall be applied in the shop and touched up after 

erection.  Anchor bolts and column assemblies 2 inches and more below 

finish floor shall be left unpainted.  High strength bolted connections 

shall be left unpainted within 3" of connection. 
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b. Paint shall be delivered to shop in original sealed containers marked 

with manufacturer's name and brand identification. 

c. Use paint as prepared by the manufacturer without thinning or other 

admixture unless so stated by the manufacturer.  Execute painting on a 

dry clean surface, free from rust, loose scale or grease.  Do not do any 

painting in temperatures lower than 45 degrees F.  

PART 3  -  EXECUTION 

3.01 WORKMANSHIP 

A. The workmanship shall be in accordance with AISC Standard Specifications, and 

shall be of the highest quality found in contemporary structural work. 

B. All exposed gaps or bolt holes as a result of slotted gusset plates or erection bolts 

shall be filled and ground smooth. Erection bolts shall be removed after welding.  

Exposed ends of pipes and hollow sections shall be sealed with a cap plate and 

ground smooth unless noted otherwise on the architectural drawings. 

C. For Architecturally Exposed Structural Steel (AESS) shop fabricate and assemble 

AESS to the maximum extent possible.  Locate field joints at concealed locations if 

possible.  Detail assemblies to minimize handling and to expedite erection.  Handle 

and fabricate AESS with special care including the following: 

1. Fabricate with exposed surfaces smooth, square, and free of surface blemishes 

including pitting, rust, scale, and roughness. 

2. Grind sheared, punched, and flame-cut edges of AESS to remove burrs and 

provide smooth surfaces and edges. 

3. Fabricate AESS with exposed surfaces free of mill marks, including rolled 

trade names and stamped or raised identification. 

4. Fabricate AESS with exposed surfaces free of seams to maximum extent 

possible. 

5. Remove blemishes by filling or grinding or by welding and grinding, before 

cleaning, treating, and shop priming. 

6. Fabricate with piece marks fully hidden in the completed structure or made 

with media that permits full removal after erection. 

7. Fabricate AESS to the tolerances specified in AISC 303 Section 10.2 for steel 

that is designated AESS. 

8. Seal-weld open ends of hollow structural sections with 5/16-inch closure 

plates for AESS. 

9. Ease exposed edges to a radius of approximately 1/32 inch radius, unless 

otherwise shown on the drawings.  Miter exposed corner joints and machine 

fit to a hairline joint. 

10. Coping and Blocking Tolerance: Maintain a uniform gap of 1/8”+/- 1/32” at 

all copes and blocks. 

11. Joint gap Tolerance: Maintain a uniform gap of 1/8”+/- 1/32”. 
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12. Straightness (camber and sweep) Tolerance:  Maintain one half the standard 

camber and sweep tolerances for rolled shapes in ASTM A6, per AISC 303 

Section 10.2.2. 

3.02 ERECTION 

A. The Contractor will be responsible to erect the complete structural frame plumb and 

true to line and grade, in conformance with the AISC Code of Standard Practice. 

B. Temporary Bracing and Shoring: 

1. The Contractor shall temporarily brace the frame in both directions and shall 

maintain columns plumb until the final connections of the framework and 

construction of diaphragms are complete. 

2. The Contractor shall provide such temporary shoring and additional bracing of 

steel frame as required to adequately and safely support any or all loads 

imposed upon the structure during construction. 

3. Submit shop drawings for temporary bracing and shoring in accordance with 

the requirements of Part 1.05 "Submittals", of this specification section. 

C. Field Painting: 

1. After erection, all field welds, field bolts and abraded or scratched surfaces 

shall be cleaned and given an additional spot coat of the same paint used for 

the shop coat.  The entire work shall be left in a neat, clean and acceptable 

condition. 

3.03 FIELD QUALITY CONTROL 

A. Inspections:  The Special Inspector and/or Testing Laboratory will perform the 

inspections shown on the contract drawings. 

B. Contractor: 

1. The Contractor shall hire the Engineer responsible for the design of temporary 

bracing and shoring to inspect the work as detailed on the reviewed shop 

drawings. 

2. The Engineer responsible for design, temporary bracing and shoring shall 

write a letter to the Architect certifying construction of temporary bracing and 

shoring is in accordance with the reviewed shop drawings, prior to start of 

construction requiring temporary bracing or shoring. 

 

 

END OF SECTION 05 12 00 
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SECTION 05 30 00 - METAL DECKING 

PART 1  -  GENERAL 

1.01 GENERAL 

A. The requirements/provisions of the General and Supplementary Conditions and 

Division 1 Specification Section shall apply to this section. 

1.02 DESCRIPTION OF WORK 

A. Summary:  The work included under this section consists of furnishing all 

materials, supplies, equipment, tools, transportation and facilities and performing all 

labor and services necessary for, required in connection with or properly incidental 

to installing all metal floor and roof deck as described in this section of the 

specifications, shown on the accompanying drawings, or reasonably implied 

therefrom, except as hereinafter specifically excluded. 

B. Work Included: 

1. Provide and install metal floor and roof decking. 

2. Fastening the metal deck to the structural steel framework. 

C. Related Work Specified Elsewhere: 

1. Cast-in-place concrete; Section 03 30 00 

2. Structural Steel & Miscellaneous Iron; Section 05 12 00 

1.03 REFERENCE STANDARDS 

A. The following is a list of reference standards referred to in this portion of the 

specifications: 

1. ASTM A525, "Sheet Steel , Zinc-Coated (Galvanized) by the Hot-Dip 

Process, General Requirements" 

1.04 QUALITY ASSURANCE 

A. Codes and Standards:  Comply with all Federal, State, and Local codes and safety 

regulations.  In addition, the fabrication and erection of metal decking shall comply 

with all the applicable provisions of the following codes, specifications, and 

standards, except where more stringent requirements are shown or specified: 

1. "California Building Code," current governing edition. 

2. "Code of Recommended Practice," Steel Deck Institute, current edition. 

3. "Specifications for the Design of Light Gauge Cold Formed Steel Structural 

Members", American Iron and Steel Institute. 
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4. "Steel Products Manual- Carbon Steel Sheets", American Iron and Steel 

Institute. 

B. Mill Certificates:  The Contractor shall provide Mill Certificates for metal decking 

in accordance with the requirements of Part 1.05, "Submittals", of this specification 

section.  When Mill Certificates cannot be provided, laboratory test reports shall be 

provided in accordance with the requirements of Part 1.05, "Submittals", of this 

specification section. 

C. ICC Approvals:  Each type of metal decking proposed for use on project shall have 

ICC approval for vertical load and diaphragm rating capacities in accordance with 

the requirements shown on the structural drawings or required by these 

specifications.  The Contractor shall provide I.CC. Reports in accordance with the 

requirements of Part 1.05, "Submittals", of this specification section. 

D. Sampling, Testing and Inspection: 

1. General: 

a. All materials and work shall be subject to inspection at the mill, the 

fabricating shop, and at the building site.  Material or workmanship not 

complying fully with the drawings, and/or specifications will be 

rejected. 

b. If the inspector, through oversight or otherwise, has accepted material or 

work which is defective or contrary to specifications, this material or 

work, regardless of state of completion, may be rejected. 

2. Contractor: 

a. The Contractor shall identify and tag each lot of decking to be shipped to 

the site by heat number in such a manner that it can be accurately 

identified at the job site. 

b. The Contractor shall remove all unidentified metal decking received at 

the site. 

1.05 SUBMITTALS 

A. General Requirements  

1. Submittals shall be made to Architect in accordance with the requirements of 

Division 1, General Requirements of these specifications. 

2. Construction, and fabrication or ordering of materials shall not begin until 

Contractor has received submittals reviewed by Architect governing all 

aspects of the intended work. 

B. Shop Drawings: Shop Drawings shall be submitted that show diagrammatic plan 

layout of all metal decking, at a scale sufficiently large to show clearly the positions 

and erection marks of the pieces.  All decking attachment and necessary shoring 

should be noted.  Shop Drawings used in field must be reviewed copies. 

C. Product Data:  Manufacturer's catalog sheets including instruction for use and 

description of application shall be provided for each type of metal decking.  ICC 
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approval of each type of metal decking for vertical load capacity and diaphragm 

rating capacity shall also be included. 

D. Mill Certificates: 

1. The Contractor shall provide Mill Certificates for each heat of each type of 

metal decking to be used on project. 

2. Mill Certificates shall include name of mill, date of rolling, date of shipping, 

yield point and minimum tensile strength. 

3. Mill Certificates shall be provided with each lot of material shipped to the site 

and shall be signed by the Contractor which will serve to certify that all metal 

decking materials installed comply with specified requirements. 

4. When Mill Certificates cannot be provided, the Contractor shall hire a 

professional testing laboratory to verify compliance and provide laboratory 

test reports.  The cost of testing shall be paid for by the Contractor. 

E. Laboratory Test Reports: 

1. Laboratory test reports shall show the name of testing agency, date of testing, 

types of tests performed and shall be signed by a principal of the testing 

agency who is a registered Civil Engineer in the State of California. 

2. When required by other portions of these specifications, laboratory test reports 

shall be submitted for each deck type tested to show compliance with 

appropriate ASTM Standards and these specifications. 

F. ICC Certificates:  The Contractor shall provide ICC Certificates for each type of 

metal decking proposed that includes vertical and lateral load capacities. 

PART 2  -  PRODUCTS 

2.01 METAL FLOOR DECK 

A. Metal floor deck shall conform to the requirements shown on the plans and have 

current ICC reports for vertical and lateral load resistance per the requirements of 

the California Building Code.  Metal deck and all flashing shall be formed of zinc-

coated (galvanized) steel sheets of the size and gage called for on the structural 

drawings.  Furnish minimum lengths called for on the structural drawings.  Metal 

Deck supporting concrete shall be vented.  Subject to compliance with requirements 

provide one of the following: 

1. W2 Formlok; Verco [ICC ESR 1735P]. 

2. Approved Equal. 

B. Zinc Coating:  Zinc coating (galvanizing) shall be in accordance with ASTM A525, 

G60 commercial coating class for interior use or G90 commercial coating class for 

external use. 
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2.02 METAL ROOF DECK 

A. Metal roof deck shall conform to the requirements shown on the plans and have 

current ICC reports for vertical and lateral load resistance per the requirements of 

the California Building Code.  Metal deck and all flashing shall be formed of zinc-

coated (galvanized) steel sheets of the size and gage called for on the structural 

drawings.  Furnish minimum lengths called for on the structural drawings.  Subject 

to compliance with requirements provide one of the following: 

1. N-24; Verco [ICC ESR 1735P]. 

2. Approved Equal. 

B. Zinc Coating:  Zinc coating (galvanizing) shall be in accordance with ASTM A525, 

G60 commercial coating class for interior use or G90 commercial coating class for 

external use. 

PART 3  -  EXECUTION 

3.01 ERECTION 

A. Erection shall be by an installer fully familiar with the manufacturer's product and 

having previous experience in its installation. 

B. Erection shall be in strict accordance with the manufacturer's standard requirements. 

  Alignment, end lap, side lap, bearing, closures, field cutting, field welding, and 

other like items concerned with a proper installation shall be in accordance with the 

manufacturer's recommended construction specifications.  Care shall be exercised to 

properly fit male-female units of side laps before crimping or connecting. 

C. The Contractor shall determine construction shoring requirements, construction 

load deck deflections, and construction load carrying capacities for the steel deck. 

At the Contractor’s option and expense, the Contractor may increase the deck gage 

if beneficial for construction. If the Contractor determines temporary shoring is 

necessary, it shall be noted in the shop drawings. 

D. Metal decking shall be installed in lengths as called on the structural drawings.  End 

joints shall occur at points of support only. 

E. Attachment of the metal deck to the steel frame and side lap connections shall be as 

shown on the structural drawings and as recommended by the manufacturer. 

F. Furnish and install diagonal supports at columns and any other miscellaneous 

structural supports which are required to carry the metal deck and are not shown on 

the plans. 
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G. Cut and reinforce penetrations of the metal decking with loose angles or tubes for 

pipes, conduits, ducts, shafts, etc., that are shown on the architectural or structural 

drawings. 

H. All other holes or penetrations of the metal decking required by the various trades 

shall be cut and the decking reinforced by the subcontractor for the respective trade. 

I. Concrete fill thicknesses shown on the plans are minimum thicknesses.  The 

Contractor shall provide additional concrete fill as required to compensate for 

framing and deck deflection to maintain surface tolerances and minimal concrete 

cover. 

J. The Contractor shall protect the metal decking during transport, on site storage, and 

erection. Any decking which is found to be damaged shall be removed and replaced 

at the Contractor's expense.   

K. No conduits or utilities shall be placed within the concrete topping unless 

specifically noted on the structural plans or approved by the engineer. 

3.02 PATCHING 

A. Repair abraded areas of the shop-applied coating, areas of weld where the shop-

applied coating has been damaged and rust spots on the bottom surfaces of the 

decking units with a galvanizing repair compound in accordance with the metal 

decking manufacturer’s printed instructions. 

3.03 FIELD QUALITY CONTROL 

A. Inspections:   The Special Inspector and/or Testing Laboratory will perform the 

inspections shown on the contract drawings. 

 

 

END OF SECTION 05 30 00 
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SECTION 05 40 00 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.01 APPLICABLE SECTION 

A. The requirements/provisions of the General and Supplementary Conditions and 

Division 1 Specification Section shall apply to this section. 

1.02 DESCRIPTION OF WORK 

A. The work included under this section consists of furnishing all material, supplies, 

equipment, tools, transportation, and facilities, and performing all labor and services 

necessary for, required in connection with or properly incidental to furnishing, 

fabricating, and erecting cold-formed metal framing complete in place, as described 

in this section of the specifications, shown on the accompanying drawings, or 

reasonably implied therefrom, except as hereinafter specifically excluded. 

B. Work Included: 

1. All cold-formed metal framing indicated on the drawings. 

2. Non-structural metal framing including exterior metal stud furring. 

C. Related Work Specified Elsewhere: 

1. Structural Steel and Misc. Iron; Section 05 12 00 

1.03 REFERENCE STANDARDS 

A. The following is a list of reference standards referred to in this portion of the 

specification: 

1. ASTM A36, "Specification for Structural Steel" 

2. ASTM A446, "Specification for Steel Sheet, Galvanized by the Hot Dip 

Process, Structural Quality." 

3. SSPC, "Systems and Specifications, Steel Structures Painting Manual Volume 

2" by Steel Structures Painting Council. 

1.04 QUALITY ASSURANCE 

A. Codes and Standards:  Comply with all Federal, State, and Local codes and safety 

regulations.  In addition, the fabrication and erection of cold-formed metal framing 

shall comply with all the applicable provisions of the following codes, 

specifications, and standards, except where more stringent requirements are shown 

or specified: 

1. "Specification for the Design of Cold Formed Steel Structural Members" by 
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the American Iron and Steel Institute, current edition. 

2. "Specification for the Design, Fabrication, and Erection of Structural Steel for 

Buildings" by the American Institute of Steel Construction, current edition. 

3. A.W.S. "Structural Welding Code - Sheet Steel," D 1.3, current edition. 

4. A.W.S. "Structural Welding Code - Steel," D 1.1, current edition. 

B. Qualifications:   Welding processes and welding operators shall be qualified in 

accordance with AWS "Standard Qualification Procedure".  Welders to be 

employed are to provide AWS certification for the type of welding necessary. 

1.05 SUBMITTALS 

A. Product Data:  Manufacturer's product information and installation instructions for 

each item of metal framing and accessories.  

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Protect metal framing units from rusting and damage.  

B. Deliver to Project site in manufacturer's unopened containers or bundles, identified 

with name, brand, type and grade.  

C. Store off ground in a dry ventilated space or protect with suitable waterproof 

covering.  

PART 2 - PRODUCTS 

2.01 APPROVED MANUFACTURERS 

A. American Studco, Inc., Angeles Metal Systems, California Metal Systems, Inc., 

Consolidated Fabricators Corp., Design Shapes in Steel, Dietrich Industries, Inc., 

Knorr Steel Framing Systems, Unimast, Inc., United Construction Supply, Western 

Metal Lath Co. or approved equal. 

2.02 MATERIALS 

A. Galvanized-Steel Sheet:  ASTM A446, zinc coated in accordance with ASTM 

A525, G60 coating designation. 

1. Grade:  Grade A, 33,000-psi minimum yield strength. 
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2.03 FRAMING 

A. Steel Studs:  Manufacturer's standard C-shaped steel studs of web depths indicated, 

with lipped flanges.  Minimum sizes as follows, unless noted otherwise on the 

drawings: 

1. Design Uncoated-Steel Thickness: 20-gauge. 

2. Flange Width:  1-5/8-inches. 

3. Web:  Punched. 

B. Steel Joists:  Manufacturer's standard C-shaped steel studs of web depths indicated, 

with lipped flanges.  Minimum sizes as follows, unless noted otherwise on the 

drawings: 

1. Design Uncoated-Steel Thickness: 20-gauge. 

2. Flange Width:  1-5/8-inches. 

3. Web:  Punched. 

C. Steel Track:  Manufacturer's standard U-shaped steel track, unpunched, of web 

depths indicated, with straight flanges. Minimum sizes as follows, unless noted 

otherwise on the drawings: 

1. Design Uncoated-Steel Thickness: 20-gauge. 

2. Flange Width:  Manufacturer's standard deep flange. 

D. Top Deflection Track: Superior Metal Iron "SPT 53 Type" or approval equal, 

galvanized steel gauge recommended by manufacturer for stud with required. 

2.04 FRAMING ACCESSORIES 

A. Fabricate steel framing accessories of the same material and finish used for framing 

members. 

2.05 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips:  ASTM A36, zinc coated by the hot-dip process according 

to ASTM A123. 

B. Slide Clips:  Dietrich "Big D Slide-Clip" or approved equal for attaching metal 

studs to building structure, gauge indicated or recommended by stud manufacturer. 

C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability 

to sustain, without failure. 

D. Powder-Actuated Anchors:  Fastener system of type suitable for application 

indicated, fabricated from corrosion-resistant materials. 

E. Mechanical Fasteners:  Corrosion-resistant coated, self-drilling, self-threading steel 
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drill screws. 

F. Welding Electrodes:  Comply with AWS standards. 

2.06 PAINT 

A. Galvanizing Repair Paint:  SSPC-Paint 20, with dry film containing a minimum of 

94-percent zinc dust by content. 

2.07 FABRICATION 

A. Fabricate cold-formed metal framing and accessories plumb, square, true to line, 

and with connections securely fastened, according to manufacturer's 

recommendations. 

1. Fabricate framing assemblies in jig templates. 

2. Cut framing members by sawing or shearing; do not torch cut. 

3. Fasten cold-formed metal framing members by welding or screw fastening as 

standard with fabricator.  Wire tying of framing members is not permitted. 

a. Comply with AWS 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 cold-formed metal 

framing manufacturer's instructions with screw penetrating joined 

members by not less than 3 exposed screw threads. 

4. Fasten other materials to cold-formed metal framing by welding, bolting, or 

screw fastening in accordance with manufacturer's recommendations. 

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, 

and erection stresses.  Lift fabricated assemblies to prevent damage or distortion. 

C. Fabrication Tolerances:  Fabricate assemblies to a maximum allowable tolerance 

variation from plumb, level, and true to line of 1/8-inch in 10-feet. 

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 finish materials. 

2. Squareness:  Fabricate each cold-formed metal framing assembly to a 

maximum out-of-square tolerance of 1/8-inch. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 

requirements, including installation tolerances and other conditions affecting 

performance of cold-formed metal framing.  Do not proceed with installation until 

unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Grout bearing surfaces uniform and level to ensure full contact of bearing flanges or 

track webs on supporting concrete or masonry construction. 

3.03 INSTALLATION 

A. Cold-formed metal framing may be shop or field fabricated for installation or it may 

be field assembled. 

B. Install cold-formed metal framing and accessories plumb, square, true to line, and 

with connections securely fastened, according to manufacturer's recommendations. 

1. Cut framing members by sawing or shearing, do not torch cut. 

2. Fasten cold-formed metal framing members by welding or screw fastening, as 

standard with fabricator.  Wire tying of framing members is not permitted. 

a. Comply with AWS 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 manufacturer's 

instructions with screws penetrating joined members by not less than 3 

exposed screw threads. 

C. Install framing members in one-piece lengths, unless splice connections are 

indicated for track or tension members. 

D. Provide temporary bracing and leave in place until framing is permanently 

stabilized. 

E. Do not bridge building expansion and control joints with cold-formed metal 

framing.  Independently frame both sides of joints. 

F. Erection Tolerances:  Install cold-formed metal framing to a maximum allowable 

tolerance variation from plumb, level, and true to line of 1/8-inch in 10-feet. 

1. Space individual framing members no more than plus or minus 1/8-inch from 

plan location.  Cumulative error shall not exceed minimum fastening 
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requirements of sheathing or other finishing materials. 

G. Install continuous top and bottom tracks sized to match studs.  Align tracks 

accurately and securely anchor at corners and ends, and at 24-inches on center for 

powder-driven anchors, 32-inches on center for expansion anchors unless noted 

otherwise on contract drawings. 

H. Securely seat studs against webs of top and bottom tracks.  Fasten both flanges to 

studs at top and bottom track.  Space studs as indicated. 

I. Set studs plumb, except as required for diagonal bracing for nonplumb walls or 

warped surfaces. 

J. Align studs vertically where wall framing continuity is interrupted by floor framing. 

 Where studs cannot be aligned, continuously reinforce track to transfer loads. 

K. Anchor studs abutting structural columns or walls to supporting structure. 

L. Install headers over wall openings wider than the stud spacing.  Locate headers 

above openings as indicated.  Fabricate headers of compound shapes, complete with 

clip-angle connectors, web stiffeners, or gusset plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame. 

2. Install runner tracks and jack studs above and below wall openings.  Anchor 

tracks to jamb studs with clip angles or by welding, and space jack studs same 

as full height wall studs. 

M. Install supplementary framing, blocking, and bracing in stud framing indicated to 

support fixtures, equipment, services, casework, furnishings, and similar work 

requiring attachment to framing. 

N. Install deflection track where studs are attached to building structure to allow for 

building slab deflection without transmitting forces to metal studs. 

O. Install horizontal bridging in stud system, spaced in rows not more than 48-inches 

apart.  Fasten at each stud intersection. 

P. Install miscellaneous framing and connections, including supplementary framing, 

web stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a 

complete and stable wall framing system. 

Q. Provide hole reinforcing plate over web penetrations that exceed the size of the stud 

manufacturer’s standard punched openings.  Unreinforced penetrations shall be a 

minimum of 24 inches on center and 10 inches clear from end of stud. 

R. Where welding to create framing assemblies, weld in alternating patterns along 

length to reduce overheating. 
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3.04 FABRICATED WALL PANEL INSTALLATION 

A. Install fabricated wall panels and securely anchor to supporting structure. 

B. Erection Tolerances:  Bolt or weld wall panels at horizontal and vertical junctures to 

produce flush, even, true to line joints. 

1. Maximum variation in plane and true position between prefabricated 

assemblies shall not exceed 1/16-inch. 

3.05 REPAIRS AND PROTECTION  

A. Galvanizing Repair:  Prepare and repair damaged galvanized coatings on fabricated 

and installed cold-formed metal framing with galvanized repair paint according to 

ASTM A 780. 

B. Provide final protection and maintain conditions in a manner acceptable to 

manufacturer and installer to ensure that cold formed metal framing is without 

damage or deterioration at time of Substantial Completion. 

 

END OF SECTION 05 40 00 
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PART 1 - GENERAL 

SECTION 05 50 00 - METAL FABRICATIONS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. General:  Furnish all labor, supervision, materials, tools, equipment, appliances and 
services necessary for the fabrication, delivery and installation of all miscellaneous 
metal items.  All work shall be as shown or indicated on the drawings and as 
specified in this section. 

B. Scope of Work: 
1. Embedded angles and plates 
2. Guardrails, Handrails, and Handrail Brackets 
3. Ladders 
4. Roof Ladder - indoor 
5. Roof Ladder and Platform - outdoor 
6. Steel Countertop Supports 
7. Steel Equipment Supports 
8. Metal Gratings 
9. Pipe Guards 
10. Pipe Bollards at Gates and Openers 
11. Vehicular Sign Posts.   
12. Fire Pole 
13. App. Door Protection Corners 
14. App. Bay Door Upper Corner Guard Angles 
15. Nosing of Stair Tread 
16. Work Counter in Shop 
17. Gates on Trash Enclosure 
18. Miscellaneous metal work and related items. 
19. Shop Priming of Metal Fabrications 

C. Related Sections include the following: 
1. Division 03 Section - Concrete. 
2. Division 04 Section - Unit Masonry. 
3. Division 05 Section - Metal Pan Stairs. 
4. Division 06 Section - Rough Carpentry, for concealed blocking for attachment 

of metal fabrications. 
5. Division 07 Section - Roof Specialties 
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6. Division 08 Section - Access Doors and Panels, for metal floor hatches. 
7. Division 08 Section - Upward Acting Sectional Doors 
8. Division 09 Section - Stucco Plaster 
9. Division 09 Section - Painting. 
10. Division 11 and other Sections for equipment requiring miscellaneous steel 

support structure. 

1.03 PERFORMANCE REQUIREMENTS 

A. Design Criteria:  
1. Ladders and stairs designed to withstand live loading conditions of 100 lb. per 

square feet.   
2. Handrails, Guardrails, or other protective enclosures shall be designed to 

withstand stresses to which they would be normally subjected and to 
withstand a load of 200 lbs. applied in any direction at any point on the top 
rail, without deflection. 

3. Connections other than those already listed shall be designed to safely support 
design load (dead load plus live load) of not less than 100 psi without 
exceeding working stresses permitted for materials. 

4. Miscellaneous countertop supports as specified in Division 06 Section - 
Architectural Woodwork. 

5. Miscellaneous equipment supports per local code requirements, equipment 
Manufacturers’ requirements and as specified herein. 

1.04 QUALITY ASSURANCE 

A. Steel railings and stringers in accordance with latest NAAMM Standards and AISC. 

B. Welding shall conform to American Welding Society's Standard Code for Arc and 
Gas Welding in Building Construction.  Welding shall be continuous along entire 
area of contact, except where tack welding is specifically shown or specified.  Grind 
all exposed welds. 

1.05 SUBMITTALS 

A. Shop drawings based on the Contract Documents shall be submitted to the Architect 
for review prior to ordering of materials. 

B. Submit shop drawings of miscellaneous metal work giving sizes, details of 
fabrication and construction, methods of assembly and bracing, and locations of 
hardware, anchors, and accessories. 

C. Include shop and erection details, including cuts, copes, connections, holes, bolts 
and welds. Indicate welds, both shop and field, by standard welding symbols in 
AWSD1.1-2006. Show the size, length and type of each weld. All materials to be 
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brazed or soldered shall have connections indicated by symbols that are industry 
standards. 

D. Failure by the contractor to submit shop drawings, test reports, etc. required above 
shall release the Architect and the Engineer from any liabilities due to the 
negligence on the part of the contractor to comply with the construction documents. 

E. Approval will cover size and arrangement of members, character of construction, 
but not dimensions. 

F. Contractor shall verify actual dimensions at the construction site.  

G. Contractor shall be responsible for all fabrication and for correct fitting of metal 
members shown on shop drawings. 

H. Product Data: Submit manufacturer’s specifications, anchor details and installation 
instructions for products used in miscellaneous metal fabrications, including paint 
products and grout. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Comply with the following standards, as pertinent: 
1. Steel plates, shapes, and bars:  ASTM A36; 
2. Steel plates to be bent or cold-formed:  ASTM A283; grade C; 
3. Steel tubing (hot-formed, welded, or seamless):  ASTM A500; grade B; 
4. Steel bars and bar-size shapes:  ASTM A306; grade 65, or ASTM A36; 
5. Cold-finished steel bars:  ASTM A108l 
6. Cold-rolled carbon steel sheets:  ASTM A336; 
7. Galvanized carbon steel sheets:  ASTM A526, with G90 zinc coating in 

accordance with ASTM A525; 
8. Stainless steel sheets:  AISI type 302 or 304, 24 ga. with number 4 finish; 
9. Gray iron castings:  ASTM A48, class 10; 
10. Malleable iron castings:  ASTM A47; 
11. Steel pipe:  ASTM A53, grade A, schedule 40, black finish unless otherwise 

noted; 
12. Concrete inserts:   

a. Threaded or wedge-type galvanized ferrous castings of malleable iron 
complying with ASTM A27. 

b. Provide required bolts, shims, and washers, hot-dip galvanized in 
accordance with ASTM A153. 

13. Bolts and nuts:  Provide hexagon-head regular type complying with ASTM 
A307, grade A. 

14. Lag bolts:  Provide square-head type complying with Fed Spec FF-B-561; 
15. Machine screws:  Provide cadmium plated steel type complying with Fed 

Spec FF-S-111. 
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B. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half 
of pre-consumer recycled content not less than [25] <Insert number> percent. 

C. Castings shall be made from the best grade of soft pig iron cast in stove place 
molding sand to a uniform thickness.  Castings shall be free of defects impairing 
strength or appearance. 

D. Accessories:  Provide all anchors bolts, anchor straps, hangers and other related 
fittings, fastener and accessories required for proper and secure installation of all 
miscellaneous metal.  Fasteners for exterior use shall be zinc coated.  Generally, the 
sizes, shapes and spacing of items are shown or specified; where not shown or 
specified, accessories shall be adequate for the required services, subject to 
approval. 

2.02 ITEMS TO BE PROVIDED 

A. Lintel Angles and Bent Plates:  Galvanized steel in sizes indicated on Drawings.  
Extend loose lintel angles 8" on each side of opening. 

B. Steel Pipe Guardrails:  1-1/4" Standard [galvanized] steel pipe [with 1/2" x 1/2" 
bar verticals welded to pipe frame] as detailed in Drawings.  Hot-dipped 
galvanized steel at all exterior railings. 

C. Steel Pipe Hand Railings:  1-1/4" Standard steel pipe fabricated with welded and 
round smooth connections as illustrated on Drawings or as required.  Hot-dipped, 
galvanized steel pipe at all exterior hand-railings, galvanize railings after 
fabrication.  All railings to have closed ends.   
1. Where railings do not return to post or to a vertical or horizontal surface, 

provide domed ends. 
2. Except where specifically detailed otherwise, railings in new concrete shall be 

mounted to cast-in galvanized steel sleeves. 
3. Heavy Duty Handrail Brackets:  [Model 386, as manufactured by Julius 

Blum & Co] [Universal Weld Bracket 1980, as manufactured by The 
Wagner Companies] [5/8” Bracket Arm Model R140 for welded 
attachment, as manufactured by The Wagner Companies] [Model 
RB14030 wall mount bracket as manufactured by The Wagner 
Companies].  Galvanized at exterior application. 

4. Handrail Brackets:  [1-1/2” wide x 1/4” thick steel bent plate handrail 
brackets] [steel handrail brackets as detailed in Drawings], galvanized at 
exterior application. 

5. Provide any other attachments to new and existing construction as required to 
comply with design loading criteria. 

D. Aluminum Hand Railings:  1-1/2" Diameter extruded 6063-T-52 with clear 
anodized satin finish as manufactured by Julius Blum & Co. or approved equal. 

E. Aluminum Hand Rail Wall Brackets:  Cast aluminum with clear anodized satin 
finish shall be Julius Blum & Co. No. 376 or approved equal. 
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F. Stair Nosings:  4” deep x 5/16” thick, cast metal safety tread nosings with cast-in 
aluminum oxide grit surface and concealed integral anchors on 10” centers for 
casting into concrete.  Provide with protective tape to be removed at substantial 
completion. 
1. Exterior Cast Concrete Stairs:  Full width minus 3” on each side of stairs, anti-

corrosive metal equal to Alumagrit 101, cross-hatched surface, as 
manufactured by Wooster Products, or approved equal. 

G. Steel Ladder: Fabricate elevator pit access  ladder to comply with ASME A17.1 and 
to configurations as indicated on drawings and as follows: 
1. 3-3/8" x 1/2" plate stringers with 3/4" diameter solid steel rod rungs 

shouldered and welded to stringers. 
2. Rungs spaced not over 12" apart.  Distance from centerline of rungs to walls 

or obstructions not less than 6". 
3. Stringers secured to wall by 1/4" x 3" x 7" bent steel plate brackets bolted to 

wall with 3/8" diameter toggle bolts.  Brackets secured to wall at 24" O.C.  
turned inward. 

4. Provide nonslip surfaces on top of each rung, either by coating rung with 
aluminum-oxide granules set in epoxy-resin adhesive or by using a type of 
manufactured rung filled with aluminum-oxide grout. 

H. Countertop Support Frames:  Provide welded steel tube frame supports for wide 
countertops without intermediate supports as indicated in Drawings, and as 
indicated in Division 6, Section - Architectural Woodwork. 

I. Shower Room Bench Bracket:  3” x 3” x 1/4” steel tube with mounting bracket.  
Provide (1) per 3’-0” of bench, to withstand 100 pounds of force per linear foot of 
bench. 

J. Miscellaneous Equipment Supports:  Field verify all dimensions and provide 
miscellaneous steel support structure for wall and ceiling mounted equipment as 
follows: 
1. For ceiling mounted projector mounts, and locations and items as specifically 

detailed or other items called for in the Drawings or other Sections requiring 
miscellaneous steel supports for complete installation.. 

2. Where not specifically detailed, design and provide supports as required for 
all other equipment to be provided or installed under this contract. 

3. All supports shall comply with requirements of the equipment 
Manufacturer(s)  for support structure and shall provide adequate strength and 
secure attachment to building structure, braced against lateral movement. 

K. Metal Gratings: 
1. Cast Iron Grating at Trench Drains:  Re: Division [25 Section - Plumbing] 

[and] [33 Section - Utilities]. 

L. Sidewalk Culvert:  3/8" galvanized checkerplate sidewalk culvert cover with 
countersunk screws. 
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M. Sidewalk Trench Cover & Frame:  Standard support frame and bolted down solid 
checkered top of Gray Iron, Class 35 shall be Neenah Foundry Co., "Light Duty" 
Series #R-4991 with Type D skid resistant top, or approved equal by Barry Pattern 
& Foundry, Campbell, or McKinley Iron Works, in sizes as shown on drawings. 

N. Pipe Guards:   
1. Fabricate from 1/4" bent steel plate, in shapes as indicated on drawings.  Or 

where not indicated, bent to fit flat against the wall or column at both ends and 
to fit around pipe with 2 inch clearance between the pipe and pipe guard.  
Drill each end for two or more 3/4 inch anchor bolts, spaced 24" on center 

2. Height and locations:  [As indicated in Drawings] [from xx" to xx" above 
floor at exposed vertical [PVC and copper] pipes [other than the 
sprinkler riser] that are located inside the Apparatus Bay]. 

3. Finish:  [galvanized] [shop primed, field painted]. 

O. Downspout Nozzle: 
1. Cast Bonze Downspout Nozzle (for discharge to splash block):  Equal to 

Josam Series 25010, Type T or J.R. Smith, Series 1771 sized to match 3” 
downspout.  Provide bird screen and satin bronze finish. Provide concrete 
splash blocks under Division 07. 

P. Bicycle Racks: Fabricate of 2” by 2” galvanized steel tubing with 5” by 6” by 3/8” 
galvanized base flanges with rounded corners. Size shall be 36” high by 21” outside 
to outside. Acceptable product of equal. 

Bike-parking: Well Series WSH3602-SQ-SF   

Q. Pipe Bollards:  6" Diameter [galvanized] schedule 80 steel pipe with concrete fill.  
Mound concrete at top of bollard to shed water.  
1. Size:  7'-0" in length, recessed 3'-0" below-grade.  4'-0" height above grade, 

unless otherwise indicated in Drawings. 
2. Paint:  Refer to Division 09, Section "Painting".  Colors:  safety yellow, or as 

selected by Architect. 
3. Fabricate internal sleeves for removable bollards from Schedule 40 steel pipe 

or ¼ inch wall-thickness steel tubing with an OD approximately 1/16 inch less 
than ID of bollards. Match drill sleeve and bollard for ¾ inch steel machine 
bolt. 

R. Cast Iron Wheel Guards:  Type WG7 as manufactured by McKinley Iron Works, or 
approved equal.  Provide with 2” diameter x 1/4" plate bolt hole cap plates. 

S. Steel Gate:  Tube frame with steel tube horizontals and verticals as detailed on 
drawings.  Provide gate frames with truss rods [and 8”x8”x1/4” triangular welded 
gusset plates at corners on back side of gate].  Tap drill where required for 
cladding and hardware installation. 
1. Hardware:  As shown in Drawings, and as specified in Division 32, “Chain 

Link Fencing and Gates”. 
2. Gate Hardware:  As shown in Drawings, and as follows: 
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a. Hinges:  Heavy Duty gate hinges, structurally capable of supporting gate 
leaf and allow opening and closing without binding.  Non-lift-off type 
hinge design shall be offset and permit gate to swing at least 120°.  
Provide three hinges for each leaf. 

b. Latch:  Extra Heavy Duty slide bolt latch with keep, lockable with 
padlock.  [(Padlock provided by Owner).] 

3. Cane Bolts:  Provide heavy duty cane bolt for each leaf.   
4. Metal Pickets:  Refer to [Division 32] for ornamental metal fencing. 

a. Attachment to Gate Frame:  [Black zinc coated] <insert type> carriage 
through-bolts centered in each slat at top of bottom of frame.  Nuts and 
washers on interior side of gate. 

5. Finish for gate frame [and metal pickets]: [powder coated]. 
6. Pre-drill frame as required for attachment of facing material(s) indicated in 

Drawings. 

T. Miscellaneous Steel Shapes:  Channels, angles, plates, tubing, connections and bolts 
provided where shown and detailed on drawings.  Exterior imbed plates, support 
angles, and other miscellaneous exterior steel shall be hot-dip galvanized.   

2.03 SHOP PAINTING 

A. All Iron and Steel Work:  Unless otherwise specified, power tool clean all surfaces 
to remove mill scale.  Work shall receive a shop coat of paint before leaving the 
factory or being exposed to the weather. Aluminum work contacting dissimilar 
metals shall receive a protective coating preventing galvanic action. 

B. Shop Paint: Shop paint shall be Fabricator's standard, fast curing, lead free, 
"universal" primer, compatible with finish paint system indicated and for capability 
to provide sound foundation for field applied topcoats. 

C. Aluminum surfaces to be in direct contact with concrete and masonry shall be shop 
coated with zinc chromate primer. 

PART 3 - EXECUTION 

3.01 FABRICATION 

A. Contractor shall secure and be responsible for all field measurements required for 
the proper and accurate fabrication and installation of the items included under this 
section; field alterations will not be permitted except upon specific authorization of 
the Architect. 

B. All work shall be assembled in the most substantial manner and reinforced where 
necessary with structural shapes, using concealed screws, bolts or similar 
fastenings.  Make welds of adequate strength and durability, jointing tight, clean 
and smooth, flush and in true plane with base metals. 



  
CITY OF ALAMEDA, FIRE STATION 3 05 50 00 - 8  
FEBRUARY 24, 2015          214073.00 METAL FABRICATIONS 
 

C. All screws or rivets shall be countersunk, unless otherwise noted.  Provide lock 
washers for all bolts. 

D. All steel to which wood blocking is connected shall be properly punched for 
anchoring blocking. 

E. Exposed steel shapes with marred surfaces shall be ground or draw-filled to a fine 
grain finish, as approved before applying shop coat of paint. 

F. Assembled work shall be completely constructed in the shop, accurately finished 
and the pieces match-marked for erection.  Form exterior joints to exclude water, 
grind connections in exposed pieces smooth and polish. 

G. The Contractor shall do all drilling, cutting, tapping and fitting of work to 
accommodate other work coming in contact with it, and shall furnish all taps, bolts 
and other fittings in connection therewith. 

H. Except where otherwise noted, fastening to concrete, solid masonry or hollow 
masonry shall be with expansion bolts or anchors.  Fastening to wood plugs will not 
be permitted.  Toggle bolts may be used only when approved by the Architect. 

3.02 INSTALLATION, GENERAL 

A. All work included in this Contract shall be installed by the Contractor at the proper 
time and as rapidly as the progress of the adjacent and connecting work will permit. 

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 
installing metal fabrications.  Set metal fabrications accurately in location, 
alignment, and elevation; with edges and surfaces level, plumb, true to line, and free 
of rack; and measured from established lines and levels. 

C. Fit exposed connections accurately together to form hairline joints.  Weld 
connections that are not to be left as exposed joints but cannot be shop welded 
because of shipping size limitations.  Do not weld, cut, or abrade surfaces of 
exterior units that have been hot-dip galvanized after fabrication and are for bolted 
or screwed field connections. 

D. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete, masonry, or similar construction. 

E. Field Welding: 
1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and 

blended so no roughness shows after finishing and contour of welded surface 
matches that of adjacent surface. 
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5. Touch-up shop prime coats. 

F. Immediately after erection, clean the field welds, bolted connections, and abraded 
areas of shop priming.  Paint the exposed areas with same material used for shop 
priming. 

G. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into 
contact with grout, concrete, masonry, wood, or dissimilar metals with the 
following: 
1. Cast Aluminum:  Heavy coat of bituminous paint. 
2. Extruded Aluminum:  Two coats of clear lacquer. 

3.03 INSTALLATION, SPECIFIC ITEMS 

A. Miscellaneous Framing and Supports: 
1. General:  Install framing and supports to comply with requirements of items 

being supported, including manufacturers' written instructions and 
requirements indicated on Shop Drawings. 

2. Anchor supports securely to and rigidly brace from building structure. 

B. Nosings and Treads: 
1. Center nosings on tread widths unless otherwise indicated. 
2. For nosings embedded in concrete steps or curbs, align nosings flush with 

riser faces and level with tread surfaces. 
3. Unless otherwise indicated, install nosings as wide as possible, equal length 

on each step, and with ends of nosings installed in line at each stair. 

C. Pipe Guards:  Provide pipe guards at exposed vertical pipes in parking garage where 
not protected by curbs or other barriers.  Install by bolting to wall or column with 
expansion anchors.  Provide minimum of four 3/4 inch bolts at each pipe guard, or 
more where required to secure and support guards.  Mount pipe guards with top 
edge [26] [48] <insert dimension> inches above driving surface. 

D. Metal Pipe Bollards: 
1. Anchor bollards in concrete.  Fill annular space around bollard solidly with 

nonshrink, nonmetallic grout; mixed and placed to comply with grout 
manufacturer's written instructions.  Slope grout up approximately 1/8 inch 
toward bollard for positive drainage away from bollard base. 

2. Fill bollards solidly with concrete, mounding top surface to shed water. 
3. Paint bollards color(s) as approved by architect. 

E. Steel Gates: 
1. Install gates square and plumb.  Adjust tension on truss rod as required, after 

gate cladding is installed. 
2. Install with all gate hardware as detailed in Drawings, or where not detailed 

with same hardware as specified for chain link gates in Division 32,  
[“Ornamental Metal Fencing and Gates"]. 
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3.04 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted 
connections, and abraded areas.  Paint uncoated and abraded areas with the same 
material as used for shop painting to comply with SSPC-PA 1 for touching up shop-
painted surfaces. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A 780/A 780M. 

END OF SECTION 05 50 00 
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PART 1 - GENERAL 

SECTION 05 51 13 - METAL PAN STAIRS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Preassembled steel stairs with concrete-filled treads. 
2. Interior steel stairs to receive precast terrazzo treads and risers. 
3. Pipe Railings. 

B. Related Sections: 
1. Division 03 Section - Cast-in-Place Concrete for concrete fill for stair treads 

and platforms. 
2. Division 05 Section - Structural Steel for steel stringers 
3. Division 05 Section - Metal Fabrications for metal nosings and railings. 
4. Division 05 Section - Fabricated Metal Spiral Stairs. 
5. Division 05 Section - Decorative Metal Railings for ornamental metal railings. 
6. Division 06 Section - Rough Carpentry for wood blocking for anchoring 

railings. 
7. Division 09 Section - Portland Cement Terrazzo Flooring for terrazzo treads 

and landings. 

1.03 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design metal stairs, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

B. Structural Performance of Stairs:  Metal stairs shall withstand the effects of gravity 
loads and the following loads and stresses within limits and under conditions 
indicated. 
1. Uniform Load:  100 lbf/sq. ft. 
2. Concentrated Load:  300 lbf applied on an area of 4 sq. in. 
3. Uniform and concentrated loads need not be assumed to act concurrently. 
4. Stair Framing:  Capable of withstanding stresses resulting from railing loads 

in addition to loads specified above. 
5. Limit deflection of treads, platforms, and framing members to L/360 or 1/4 

inch, whichever is less. 
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C. Structural Performance of Railings:  Railings shall withstand the effects of gravity 
loads and the following loads and stresses within limits and under conditions 
indicated. 
1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ ft. applied in any direction. 
b. Concentrated load of 200 lbf applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act 

concurrently. 
2. Infill of Guards: 

a. Concentrated load of 200 lbf applied horizontally on an area of 1 sq. ft. 
b. Infill load and other loads need not be assumed to act concurrently. 

D. Seismic Performance:  Metal stairs shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 
1. Component Importance Factor is 1.5. 

1.04 ACTION SUBMITTALS 

A. Product Data:  For metal stairs, components, and miscellaneous materials. 

B. LEED Submittals: 
1. Product Data for Credit MR 4:  For products having recycled content, 

documentation indicating percentages by weight of postconsumer and 
preconsumer recycled content.  Include statement indicating cost for each 
product having recycled content. 

2. Laboratory Test Reports for Credit IEQ 4:  For primers, documentation 
indicating that products 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. Shop Drawings:  Include plans, elevations, sections, details, and attachments to 
other work. 

D. Samples for Initial Selection:  For products involving selection of color, texture, or 
design. 

E. Delegated-Design Submittal:  For installed products indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified professional engineer. 

B. Welding certificates. 
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1.06 QUALITY ASSURANCE 

A. Installer Qualifications:  Fabricator of products. 

B. NAAMM Stair Standard:  Comply with "Recommended Voluntary Minimum 
Standards for Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," 
for class of stair designated, unless more stringent requirements are indicated. 
1. Preassembled Stairs:  Commercial class. 
2. Ornamental Stairs:  Architectural class. 

C. Welding Qualifications:  Qualify procedures and personnel according to the 
following: 
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.3, "Structural Welding Code - Sheet Steel." 

1.07 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them.  
Comply with paint and coating manufacturers' written recommendations to ensure 
that shop primers and topcoats are compatible with one another. 

B. Coordinate installation of anchorages for metal stairs.  Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete 
inserts, anchor bolts, and items with integral anchors, that are to be embedded in 
concrete or masonry.  Deliver such items to Project site in time for installation. 

C. Coordinate locations of hanger rods and struts with other work so that they will not 
encroach on required stair width and will be within the fire-resistance-rated stair 
enclosure. 

PART 2 - PRODUCTS 

2.01 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless 
otherwise indicated.  For components exposed to view in the completed Work, 
provide materials without seam marks, roller marks, rolled trade names, or 
blemishes. 

2.02 FERROUS METALS 

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half 
of preconsumer recycled content not less than 25 percent. 

B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 
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C. Steel Tubing:  ASTM A 500 (cold formed) or ASTM A 513, type 5 (mandrel 
drawn). 

D. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with 
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

E. Cast Iron:  Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 
47M, unless otherwise indicated. 

F. Uncoated, Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, either commercial 
steel, Type B, or structural steel, Grade 30, unless another grade is required by 
design loads. 

G. Galvanized-Steel Sheet:  ASTM A 653/A 653M, G90 coating, either commercial 
steel, Type B, or structural steel, Grade 33, unless another grade is required by 
design loads. 

2.03 ABRASIVE NOSINGS 

A. Cast-Metal Units:  Cast [ferrous metal] [aluminum], with an integral abrasive, as-
cast finish consisting of aluminum oxide, silicon carbide, or a combination of both.  
Fabricate units in lengths necessary to accurately fit openings or conditions. 
1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
a. American Safety Tread Co., Inc. 
b. Balco Inc. 
c. Barry Pattern & Foundry Co., Inc. 
d. Granite State Casting Co. 
e. Safe-T-Metal Company, Inc. 
f. Wooster Products Inc. 

2. Configuration:  Cross-hatched units, 4 inches wide without lip. 

B. Provide integral anchors for embedding units in concrete. 

C. Apply clear lacquer to concealed surfaces of extruded units set into concrete. 

2.04 FASTENERS 

A. General:  Provide zinc-plated fasteners with coating complying with ASTM B 633 
or ASTM F 1941, Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5 where built 
into exterior walls.  Select fasteners for type, grade, and class required. 
1. Design all fasteners to occur where they will be concealed in the finished 

work to the greatest extent possible. 
2. No exposed fasteners shall occur on top side of landings and risers 

2.05 MISCELLANEOUS MATERIALS 
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A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for 
metal alloy welded. 

B. Low-Emitting Materials:  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. Shop Primers:  Provide primers compatible with finish coats specified in Division 
09 painting Sections. 

D. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-
alkyd primer complying with MPI#79 and compatible with topcoat. 

E. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-
Paint 20 and compatible with paints specified to be used over it. 

F. Concrete Materials and Properties:  Comply with requirements in Division 03 
Section - Cast-in-Place Concrete for normal-weight, air-entrained, ready-mix 
concrete with a minimum 28-day compressive strength of 3000 psi unless otherwise 
indicated. 

2.06 FABRICATION, GENERAL 

A. Provide complete stair assemblies, including metal framing, hangers, struts, 
railings, clips, brackets, bearing plates, and other components necessary to support 
and anchor stairs and platforms on supporting structure. 
1. Join components by welding unless otherwise indicated. 
2. Use connections that maintain structural value of joined pieces. 
3. Fabricate treads and platforms of exterior stairs so finished walking surfaces 

slope to drain. 

B. Preassembled Stairs:  Assemble stairs in shop to greatest extent possible.  
Disassemble units only as necessary for shipping and handling limitations.  Clearly 
mark units for reassembly and coordinated installation. 

C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges 
to a radius of approximately 1/32 inch unless otherwise indicated.  Remove sharp or 
rough areas on exposed surfaces. 

D. Form bent-metal corners to smallest radius possible without causing grain 
separation or otherwise impairing work. 

E. Form exposed work with accurate angles and surfaces and straight edges. 
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F. Weld connections to comply with the following: 
1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Weld exposed corners and seams continuously unless otherwise indicated. 
5. At exposed connections, finish exposed welds and surfaces smooth and 

blended so no roughness shows after finishing, and contour of welded surface 
matches that of adjacent surface. 

6. Ornamental Stair:  At exposed connections, finish exposed welds to comply 
with NOMMA's "Voluntary Joint Finish Standards" for Type 1 welds:  no 
evidence of a welded join. 

7. Preassembled Stair:  At exposed connections, finish exposed welds and 
surfaces smooth and blended so no roughness shows after finishing and 
contour of welded surface matches that of adjacent surface. 

G. Form exposed connections with hairline joints, flush and smooth, using concealed 
fasteners where possible.  Where exposed fasteners are required, use Phillips flat-
head (countersunk) screws or bolts unless otherwise indicated.  Locate joints where 
least conspicuous. 

H. Fabricate joints that will be exposed to weather in a manner to exclude water.  
Provide weep holes where water may accumulate. 

2.07 STEEL-FRAMED STAIRS 

A. Stair Framing: 
1. Fabricate stringers of steel channels or tubes, unless otherwise indicated on 

Drawings. 
a. Provide closures for exposed ends of stringers. 

2. Construct platforms of steel channel or tube headers and miscellaneous 
framing members as needed to comply with performance requirements and as 
indicated on Drawings. 

3. Weld stringers to headers; weld framing members to stringers and headers. 
4. Where stairs are enclosed by gypsum board assemblies, provide hanger rods 

or struts to support landings from floor construction above or below.  Locate 
hanger rods and struts where they will not encroach on required stair width 
and will be within the fire-resistance-rated stair enclosure. 

5. Where masonry walls support metal stairs, provide temporary supporting 
struts designed for erecting steel stair components before installing masonry. 

B. Metal-Pan Stairs:  Form risers, subtread pans, and subplatforms to configurations 
shown from steel sheet of thickness needed to comply with performance 
requirements but not less than 0.067 inch. 
1. Steel Sheet:  Uncoated hot-rolled steel sheet unless otherwise indicated. 
2. Steel Sheet:  Galvanized-steel sheet at exterior stairs and , where indicated. 
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3. Attach risers and subtreads to stringers with brackets made of steel angles or 
bars.  Weld brackets to stringers and attach metal pans to brackets by welding, 
riveting, or bolting. 

4. Shape metal pans to coordinate risers with specified nosings. 

C. Metal-Pan Stairs to Receive Terrazzo Treads and Risers: Form risers, treads, and 
platforms to configurations shown from steel sheet of 1/4” thickness needed to 
comply with performance requirements. 
1. Steel Sheet:  Uncoated hot-rolled steel sheet, unless otherwise indicated. 
2. Directly weld metal bent plate tread support to stringers with continuous 

welds on top of treads where they will be concealed by treads and risers.   

2.08 STAIR RAILINGS 

A. Comply with applicable requirements in Division 05 Section - [Metal 
Fabrications] [Decorative Metal Railings]. 
1. Rails may be bent at corners, rail returns, and wall returns, instead of using 

prefabricated fittings. 
2. Connect posts to stair framing by direct welding unless otherwise indicated. 

B. Form changes in direction of railings as follows, as detailed and by [flush] bends. 

C. Form simple and compound curves by bending members in jigs to produce uniform 
curvature for each repetitive configuration required; maintain cross section of 
member throughout entire bend without buckling, twisting, cracking, or otherwise 
deforming exposed surfaces of components. 

D. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated.  
Close ends of returns. 

E. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, 
flanges, miscellaneous fittings, and anchors for interconnecting components and for 
attaching to other work. [Furnish inserts and other anchorage devices for 
connecting to concrete or masonry work.] 
1. Connect posts to stair framing by direct welding unless otherwise indicated. 

F. Fillers:  Provide fillers made from steel plate, or other suitably crush-resistant 
material, where needed to transfer wall bracket loads through wall finishes to 
structural supports.  Size fillers to suit wall finish thicknesses and to produce 
adequate bearing area to prevent bracket rotation and overstressing of substrate. 

2.09 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 

B. Finish metal stairs after assembly. 
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C. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 
153M for steel and iron hardware and with ASTM A 123/A 123M for other steel 
and iron products. 
1. Do not quench or apply post galvanizing treatments that might interfere with 

paint adhesion. 
2. Fill vent and drain holes that will be exposed in finished Work, unless 

indicated to remain as weep holes, by plugging with zinc solder and filing off 
smooth. 

D. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply 
with minimum requirements indicated below for SSPC surface preparation 
specifications and environmental exposure conditions of installed products: 
1. Exterior Stairs:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
2. Interior Stairs:  SSPC-SP 3, "Power Tool Cleaning." 
3. Ornamental Interior Stairs:  SSPC-SP 6/NACE No. 3, "Commercial Blast 

Cleaning." 
4. Preassembled Interior Stairs (SSPC Zone 1A):  SSPC-SP 3, "Power Tool 

Cleaning." 

E. Apply shop primer to uncoated surfaces of metal stair components, except those 
with galvanized finishes and those to be embedded in concrete or masonry unless 
otherwise indicated.  Comply with SSPC-PA 1, "Paint Application Specification 
No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting. 
1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

PART 3 - EXECUTION 

3.01 INSTALLATION, GENERAL 

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 
necessary for securing metal stairs to in-place construction.  Include threaded 
fasteners for concrete and masonry inserts, through-bolts, lag bolts, and other 
connectors. 

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 
installing metal stairs.  Set units accurately in location, alignment, and elevation, 
measured from established lines and levels and free of rack. 

C. Install metal stairs by welding stair framing to steel structure or to weld plates cast 
into concrete unless otherwise indicated. 

D. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete, masonry, or similar construction. 

E. Fit exposed connections accurately together to form hairline joints.  Weld 
connections that are not to be left as exposed joints but cannot be shop welded 
because of shipping size limitations.  Do not weld, cut, or abrade surfaces of 
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exterior units that have been hot-dip galvanized after fabrication and are for bolted 
or screwed field connections. 

F. Field Welding:  Comply with the following requirements: 
1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and 

blended so no roughness shows after finishing and contour of welded surface 
matches that of adjacent surface. 

G. Place and finish concrete fill for treads and platforms to comply with Division 03 
Section - Cast-in-Place Concrete." 
1. Install abrasive nosings with anchors fully embedded in concrete.  Nosings 

shall be full width of tread.. 

H. Install precast concrete treads with adhesive supplied by manufacturer. 

3.02 INSTALLING RAILINGS 

A. Adjust railing systems before anchoring to ensure matching alignment at abutting 
joints.  Space posts at spacing indicated or, if not indicated, as required by design 
loads.  Plumb posts in each direction.  Secure posts and rail ends to building 
construction as follows: 
1. Anchor posts to steel by welding directly to steel supporting members. 
2. Anchor handrail ends to concrete and masonry with steel round flanges 

welded to rail ends and anchored with postinstalled anchors and bolts. 

B. Attach handrails to wall with wall brackets.  Provide bracket with 1-1/2-inch 
clearance from inside face of handrail to finished wall surface.  Locate brackets as 
indicated or, if not indicated, at spacing required to support structural loads.  Secure 
wall brackets to building construction as required to comply with performance 
requirements and as follows: 
1. For concrete and solid masonry anchorage, use drilled-in expansion shields 

and hanger or lag bolts. 
2. For wood stud partitions, use hanger or lag bolts set into studs or wood 

backing between studs.  Coordinate with carpentry work to locate backing 
members. 

3. For steel-framed gypsum board assemblies:  fasten brackets directly to steel 
framing or concealed steel reinforcements using self-tapping screws. 

3.03 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted 
connections, and abraded areas of shop paint, and paint exposed areas with same 
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material as used for shop painting to comply with SSPC-PA 1 for touching up shop-
painted surfaces. 
1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A 780. 

END OF SECTION 05 51 13 
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PART 1 - GENERAL 

SECTION 06 10 00 - ROUGH CARPENTRY  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Wood blocking, cants and nailers. 
2. Wood furring and grounds. 
3. Wood battens 
4. Utility shelving. 
5. Plywood backing panel at Comm/Data Room 

B. Related Requirements: 
1. Division 06 Section - Sheathing. 

1.03 DEFINITIONS 

A. Exposed Framing:  Framing not concealed by other construction. 

B. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches 
nominal in least dimension. 

C. Timber:  Lumber of 5 inches nominal or greater in least dimension. 

D. Lumber grading agencies, and the abbreviations used to reference them, include the 
following: 
1. NeLMA:  Northeastern Lumber Manufacturers' Association. 
2. NLGA:  National Lumber Grades Authority. 
3. RIS:  Redwood Inspection Service. 
4. SPIB:  The Southern Pine Inspection Bureau. 
5. WCLIB:  West Coast Lumber Inspection Bureau. 
6. WWPA:  Western Wood Products Association. 

1.04 ACTION SUBMITTALS 
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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. 

5. Include copies of warranties from chemical treatment manufacturers for each 
type of treatment. 

B. Fastener Patterns:  Full-size templates for fasteners in exposed framing. 

1.05 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For dimension lumber specified to comply with minimum 
allowable unit stresses.  Indicate species and grade selected for each use and design 
values approved by the ALSC Board of Review. 

B. Evaluation Reports:  For the following, from ICC-ES: 
1. Wood-preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Power-driven fasteners. 
4. Powder-actuated fasteners. 
5. Expansion anchors. 
6. Metal framing anchors. 

1.06 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. 

1.07 DELIVERY, STORAGE, AND HANDLING 
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A. Stack lumber flat with spacers beneath and between each bundle to provide air 
circulation.  Protect lumber from weather by covering with waterproof sheeting, 
securely anchored.  Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.01 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no 
grading agency is indicated, provide lumber that complies with the applicable rules 
of any rules-writing agency certified by the ALSC Board of Review.  Provide 
lumber graded by an agency certified by the ALSC Board of Review to inspect and 
grade lumber under the rules indicated. 
1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, [mark 

grade stamp on end or back of each piece] [or] [omit grade stamp and 
provide certificates of grade compliance issued by grading agency]. 

3. Where nominal sizes are indicated, provide actual sizes required by DOC PS 
20 for moisture content specified.  Where actual sizes are indicated, they are 
minimum dressed sizes for dry lumber. 

4. Provide dressed lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  15 percent for 2-inch nominal thickness or 
less, 19 percent for more than 2-inch nominal thickness unless otherwise indicated. 

2.02 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for 
interior construction not in contact with the ground, Use Category UC3b for 
exterior construction not in contact with the ground, and Use Category UC4a for 
items in contact with the ground. 
1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and 

containing no arsenic or chromium. Do not use inorganic boron (SBX) for sill 
plates. 

2. For exposed items indicated to receive a stained or natural finish, use 
chemical formulations that do not require incising, contain colorants, bleed 
through, or otherwise adversely affect finishes. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do 
not use material that is warped or that 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. 
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1. For exposed lumber indicated to receive a stained or natural finish, [mark end 
or back of each piece] [or] [omit marking and provide certificates of 
treatment compliance issued by inspection agency]. 

D. Application:  Treat all rough carpentry unless otherwise indicated 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 framing and furring attached directly to the interior of below-grade 
exterior masonry or concrete walls. 

4. Wood framing members that are less than 18 inches above the ground in 
crawlspaces or unexcavated areas. 

5. Wood floor plates that are installed over concrete slabs-on-grade. 

2.03 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are indicated, use materials 
complying 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. 

B. 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. Use treatment that does 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. 

4. Design Value Adjustment Factors:  Treated lumber shall be tested according 
ASTM D 5664 and design value adjustment factors shall be calculated 
according to ASTM D 6841.  For enclosed roof framing, framing in attic 
spaces, and where high temperature fire-retardant treatment is indicated, 
provide material with adjustment factors of not less than 0.85 modulus of 
elasticity and 0.75 for extreme fiber in bending for Project's climatological 
zone. 

C. 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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D. Identify fire-retardant-treated wood with appropriate classification marking of 
qualified testing agency. 
1. For exposed lumber indicated to receive a stained or natural finish, mark end 

or back of each piece or omit marking and provide certificates of treatment 
compliance issued by testing agency. 

E. For exposed items indicated to receive a stained or natural finish, use chemical 
formulations that do not bleed through, contain colorants, or otherwise adversely 
affect finishes. 

F. Application:  Treat all rough carpentry unless otherwise indicated, and the 
following: 
1. Framing for raised platforms. 
2. Framing for stages. 
3. Concealed blocking. 
4. Framing for non-load-bearing partitions. 
5. Framing for non-load-bearing exterior walls. 
6. Roof construction. 
7. Plywood backing panels. 

2.04 DIMENSION LUMBER FRAMING 

A. Non-Load-Bearing Interior Partitions:  
1. Application:  Interior partitions not indicated as load-bearing. 
2. Species: 

a. Hem-fir (north); NLGA. 
b. Mixed southern pine; SPIB. 
c. Spruce-pine-fir; NLGA. 
d. Hem-fir; WCLIB, or WWPA. 
e. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 
f. Northern species; NLGA. 
g. Eastern softwoods; NeLMA. 
h. Western woods; WCLIB or WWPA. 

2.05 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. 
6. Grounds. 
7. Utility shelving. 
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B. For items of dimension lumber size, provide Construction or No. 2 and the 
following species: 
1. Hem-fir (north); NLGA. 
2. Mixed southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB or WWPA. 
5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 
6. Western woods; WCLIB or WWPA. 
7. Eastern softwoods; NeLMA. 

C. For utility shelving, provide lumber with 19 percent maximum moisture content and 
any of the following species and grades: 
1. Eastern white pine, Idaho white, lodgepole, ponderosa, or sugar pine. 
2. Mixed southern pine; No. 1 grade; SPIB. 
3. Spruce-pine-fir (south) or spruce-pine-fir. 

D. For concealed boards, provide lumber with 19 percent maximum moisture content 
and any of the following species and grades: 
1. Mixed southern pine; No. 2 grade; SPIB. 
2. Spruce-pine-fir (south) or spruce-pine-fir. 
3. Western woods; Construction or No. 2 Common. 

E. 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. 

F. 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. 

G. For furring strips for installing plywood or hardboard paneling, select boards with 
no knots capable of producing bent-over nails and damage to paneling. 

2.06 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels:  DOC PS 1, Exterior, AC, fire-retardant treated, in 
thickness indicated or, if not indicated, not less than 3/4-inch nominal thickness. 
1. Plywood 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." 

2.07 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with 
requirements specified in this article for material and manufacture. 
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1. Where rough carpentry is exposed to weather, in ground contact, pressure-
preservative treated, or in area of high relative humidity, provide fasteners 
with hot-dip zinc coating complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners:  NES NER-272. 

D. Wood Screws:  ASME B18.6.1. 

E. Lag Bolts:  ASME B18.2.1. 

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex 
nuts and, where indicated, flat washers. 

G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below 
with capability to sustain, without failure, a load equal to six times the load imposed 
when installed in unit masonry assemblies and equal to four times the load imposed 
when installed in concrete as determined by testing per ASTM E 488 conducted by 
a qualified independent testing and inspecting agency. 
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. 

2.08 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets:  5-1/2” x 3/8” closed cell foam and adhesive backed peel and 
stick membrane, equal to Protecto Wrap (800-759-9727) “Triple Guard Energy Sill 
Sealer.” 

PART 3 - EXECUTION 

3.01 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, 
cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed 
for accurate fit.  Locate furring, nailers, blocking, grounds, and similar supports to 
comply with requirements for attaching other construction. 

B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional 
Wood Frame Construction," unless otherwise indicated. 

C. Framing with Engineered Wood Products:  Install engineered wood products to 
comply with manufacturer's written instructions. 
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D. Install plywood backing panels by fastening to studs; coordinate locations with 
utilities requiring backing panels.  

E. Install sill sealer gasket to form continuous seal between sill plates and foundation 
walls. 

F. Fastenings for Wall Supported Items:  Provide and install 2 x 8 (minimum) x 1 stud 
space wood blocking, unless specified otherwise at all stud wall areas receiving 
grab bars, toilet partitions, wall bumpers and other wall mounted accessories. 

G. Provide blocking and framing as indicated and as required to support facing 
materials, fixtures, specialty items, and trim. 
1. Provide metal clips for fastening gypsum board or lath at corners and 

intersections where framing or blocking does not provide a surface for 
fastening edges of panels.  Space clips not more than 16 inches o.c. 

H. 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 o.c. with solid wood blocking or noncombustible 
materials accurately fitted to close furred spaces. 

2. Fire block concealed spaces of wood-framed walls and partitions at each floor 
level, at ceiling line of top story, and at not more than 96 inches o.c.  Where 
fire blocking is not inherent in framing system used, provide closely fitted 
solid wood blocks of same width as framing members and 2-inch nominal- 
thickness. 

3. Fire block concealed spaces between floor sleepers with same material as 
sleepers to limit concealed spaces to not more than 100 sq. ft. and to solidly 
fill space below partitions. 

4. Fire block concealed spaces behind combustible cornices and exterior trim at 
not more than 20 feet o.c. 

I. Sort and select lumber so that natural characteristics will not interfere with installation 
or with fastening other materials to lumber.  Do not use materials with defects that 
interfere with function of member or pieces that are too small to use with minimum 
number of joints or optimum joint arrangement. 

J. Securely attach rough carpentry work to substrate by anchoring and fastening as 
indicated, complying with the following: 
1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table 

R602.3(2), "Alternate Attachments," in ICC's International Residential Code 
for One- and Two-Family Dwellings. 

K. 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 
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fasteners without splitting wood.  Drive nails snug but do not countersink nail heads 
unless otherwise indicated. 

L. For exposed work, arrange fasteners in straight rows parallel with edges of 
members, with fasteners evenly spaced, and with adjacent rows staggered. 
1. Comply with  fastener patterns where applicable.  
2. Use finishing nails unless otherwise indicated.  Countersink nail heads and fill 

holes with wood filler. 
3. Use common nails unless otherwise indicated.  Drive nails snug but do not 

countersink nail heads. 

3.02 WOOD GROUND, SLEEPER, BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for screeding or 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. 

C. Where wood-preservative-treated lumber is installed adjacent to metal decking, 
install continuous flexible flashing separator between wood and metal decking. 

D. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled 
lumber not less than 1-1/2 inches wide and of thickness required to bring face of 
ground to exact thickness of finish material.  Remove temporary grounds when no 
longer required. 

3.03 WOOD FURRING INSTALLATION 

A. Install level and plumb with closure strips at edges and openings.  Shim with wood 
as required for tolerance of finish work. 

B. Furring to Receive Plywood or Hardboard Paneling:  Install 1-by-3-inch nominal- 
size furring horizontally and vertically at 24 inches o.c. 

C. Furring to Receive Gypsum Board, Plaster Lath:  Install 1-by-2-inch nominal- size 
furring vertically at 16 inches o.c. 

3.04 ROUGH HARDWARE 

A. Provide bolts, screws, anchors, inserts and fastenings required for proper attachment 
of carpentry and millwork items.  Fastenings to concrete or masonry with expansion 
bolts or anchors.  Toggle bolts may be used for hollow masonry.  Fastening to wood 
plugs not permitted.  Fastenings spaced 16" o.c. unless otherwise noted. 
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3.05 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, 
despite protection, inorganic boron-treated wood becomes wet, apply EPA-
registered borate treatment.  Apply borate solution by spraying to comply with 
EPA-registered label. 

END OF SECTION 06 10 00 
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PART 1 - GENERAL 

SECTION 06 40 23 - INTERIOR ARCHITECTURAL WOODWORK  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. This Section includes the following: 
1. Interior standing and running trim. 
2. Plastic-laminate cabinets. 
3. Plastic-laminate countertops. 
4. Plastic solid surfacing material countertops. 
5. Closet and utility wood shelving. 
6. Wardrobe cabinets 
7. Interior window sills 
8. Shop finishing of interior woodwork. 

B. Related Documents:  The Contract Documents, as defined in Division 01 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents 

C. Related Sections include the following: 
1. Division 05 Section - Metal Fabrications for [metal railings,] [handrail 

brackets] [and] [miscellaneous steel as required to support countertops]. 
2. Division 06 Section - Rough Carpentry for wood furring, blocking, shims, and 

hanging strips required for installing woodwork and concealed within other 
construction before woodwork installation. 

3. Division 06 Section - Finish Carpentry for interior carpentry exposed to view 
that is not specified in this Section. 

4. Division 06 Section - Wood Paneling. 
5. Division 07 Section - Joint Sealants for sealing around architectural 

woodwork and countertops. 
6. Division 09 Section - Painting for field finishing of architectural woodwork. 
7. Division 09 Section - Resilient Flooring for rubber base installed at cabinet 

base boards. 
8. Division 11 Section - Residential Appliances for appliances installed in 

millwork and under countertops. 
9. Division 22 Sections for plumbing fixtures and fittings. 
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10. Division 26 Sections for electrical devices installed in architectural 
woodwork. 

1.03 DEFINITIONS 

A. Interior architectural woodwork includes wood furring, blocking, shims, and 
hanging strips for installing woodwork items unless concealed within other 
construction before woodwork installation. 

B. Transparent Finish:  Wood finish with exposed grain, including both stained and 
unstained finishes in colors as selected by Architect, with clear or translucent 
protective finish coat(s). 

C. Opaque Finish:  Coating finish systems that completely obscure the wood grain. 

D. Rough carriages for stairs are a part of interior architectural woodwork.  Platform 
framing, headers, partition framing, and other rough framing associated with stair 
work are specified in Division 06 Section - Rough Carpentry. 

1.04 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated, including cabinet hardware and 
accessories and finishing materials and processes. 
1. Include data for fire-retardant treatment from chemical treatment 

manufacturer and certification by treating plant that treated materials comply 
with requirements. 

B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, 
large-scale details, attachment devices, and other components. 
1. Show details full size. 
2. Show locations and sizes of furring, blocking, and hanging strips, including 

concealed blocking and reinforcement specified in other Sections. 
3. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, 

soap dispensers and other items installed in architectural woodwork. 
4. Show arrangement of splashes and marine edges at countertops. 
5. Apply WI-certified compliance label to first page of Shop Drawings. 

C. Samples for Initial Selection: 
1. Shop-applied transparent finishes. 
2. Shop-applied opaque finishes. 
3. Plastic laminates. 
4. PVC edge material. 
5. Solid-surfacing materials. 

D. Samples for Verification: 
1. Lumber with or for transparent finish, not less than [50 sq. in.] [5 inches wide 

by 12 inches long], for each species and cut, finished on 1 side and 1 edge. 
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2. Lumber and panel products with shop-applied finish, 50 sq. in. for lumber and 
6 by 8 inches for panels, for each finish system and color, with [1/2 of] 
exposed surface finished. 

3. Plastic laminates, 8 by 10 inches, for each type, color, pattern, and surface 
finish [with 1 sample applied to core material] [and specified edge 
material applied to 1 edge per countertop edge profile]. 

4. Solid-surfacing materials, 6 inches square. 
5. Corner pieces as follows: 

a. Cabinet-front frame joints between stiles and rails, as well as exposed 
end pieces, 18 inches high by 18 inches wide by 6 inches deep. 

b. Miter joints for standing trim. 
6. Exposed cabinet hardware and accessories, one unit for each type [and 

finish]. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For [Installer] [fabricator]. 

B. Product Certificates:  For each type of product, signed by product manufacturer. 

C. Woodwork Quality Standard Compliance Certificates:  [AWI Quality 
Certification Program certificates]. 

1.06 QUALITY ASSURANCE 

A. Materials and Fabrication, General: 
1. Provide Custom Grade for transparent (stained) finish and Custom Grade 

for painted finish woodwork, per AWI standards.  Casework and Cabinetry 
shall be of reveal overlay design, unless otherwise specified or indicated on 
drawings. 

2. Casework shall minimally meet AWI Section 400A standards for transparent 
finished custom grade casework. 

3. All dimensions, substrates, etc. shall be verified in the field by the Contractor. 
4. Use maximum length material for all trim, base, etc. 
5. Scribe and fit all cabinets and casework tightly to adjoining construction 

unless otherwise indicated. 

B. 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. Shop is a certified participant in AWI's 
Quality Certification Program. 
1. Fabricator shall have had at least 5 years experience in projects of similar 

scope. 

C. Installer Qualifications:  Certified participant in AWI's Quality Certification 
Program. 
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D. Source Limitations:  Engage a qualified woodworking firm to assume undivided 
responsibility for production of interior architectural woodwork with sequence-
matched wood veneers and wood doors with face veneers that are sequence 
matched with woodwork. 

E. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural 
Woodwork Quality Standards" for grades of interior architectural woodwork 
indicated for construction, finishes, installation, and other requirements. 
1. Provide AWI Quality Certification Program labels and certificates indicating 

that woodwork, including installation, complies with requirements of grades 
specified. 

F. Fire-Test-Response Characteristics:  Where fire-retardant materials or products are 
indicated, provide materials and products with specified fire-test-response 
characteristics as determined by testing identical products per test method indicated 
by UL, ITS, or another testing and inspecting agency acceptable to authorities 
having jurisdiction.  Identify with appropriate markings of applicable testing and 
inspecting agency in the form of separable paper label or, where required by 
authorities having jurisdiction, imprint on surfaces of materials that will be 
concealed from view after installation. 

G. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 
1. Approved mockups may become part of the completed Work if undisturbed at 

time of Substantial Completion. 

H. Pre-installation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01 Section - Project Management and Coordination. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver woodwork until painting and similar operations that could damage 
woodwork have been completed in installation areas.  If woodwork must be stored 
in other than installation areas, store only in areas where environmental conditions 
comply with requirements specified in "Project Conditions" Article. 

1.08 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install woodwork 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. Environmental Limitations:  Do not deliver or install woodwork until building is 
enclosed, wet work is complete, and HVAC system is operating and maintaining 
temperature between 60 and 90 deg F and maintaining relative humidity within 
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typical design operating range for the facility, during the remainder of the 
construction period. 

C. Field Measurements:  Where woodwork is 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 

woodwork by field measurements before being enclosed, and indicate 
measurements on Shop Drawings. 

2. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating 
woodwork without field measurements.  Provide allowance for trimming at 
site, and coordinate construction to ensure that actual dimensions correspond 
to established dimensions. 

1.09 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and 
other related units of Work specified in other Sections to ensure that interior 
architectural woodwork can be supported and installed as indicated. 

B. For appliances and equipment attached to or adjacent to millwork, coordinate 
required clearances and rough openings, prior to fabrication and prior to installation 
of cabinets.   
1. Prior to fabrication of millwork, Contractor to verify that appliance doors, 

handles, and controls do not conflict with doors and drawers of adjacent 
millwork, and adjust millwork dimensions or provide filler strips as required 
to allow full 90° opening of all doors, and full opening of drawers.  
Coordinate prior to utility rough in where solution involves changing the 
location of appliances. 

C. Hardware Coordination:  Distribute copies of approved hardware schedule specified 
in Division 08 Section - Door Hardware (Scheduled by Describing Products) to 
fabricator of architectural woodwork; coordinate Shop Drawings and fabrication 
with hardware requirements. 

1.10 EXTRA MATERIALS 

A. Provide additional shelf brackets for adjustable cabinet shelves, minimum of one 
additional bracket per adjustable shelf, in manufacturer’s unopened packages.   

PART 2 - PRODUCTS 

2.01 MATERIALS 
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A. General:  Provide materials that comply with requirements of AWI's quality 
standard for each type of woodwork and quality grade specified, unless otherwise 
indicated. 

B. Certified Wood:  Interior architectural woodwork shall be produced from wood 
obtained from forests certified by an FSC-accredited certification body to comply 
with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship." 

C. Wood Species and Cut for Transparent Finish:  Birch, plain sawn or sliced. 

D. Wood Species for Opaque Finish:  Any closed-grain hardwood. 

E. Wood Products:  Comply with the following: 
1. All lumber shall be kiln dried to a moisture content of 4-1/2 percent.  Kiln 

dried lumber shall be tempered for not less than four weeks before using. 
2. Recycled Content of Medium-Density Fiberboard and Particleboard:  

Postconsumer recycled content plus one-half of preconsumer recycled content 
not less than 25 percent. 

3. Low-Emitting Materials:  Composite wood products 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." 

4. Hardboard:  AHA A135.4. 
5. Medium-Density Fiberboard:  ANSI A208.2, Grade MD, made with binder 

containing no urea formaldehyde. 
6. Particleboard:  ANSI A208.1, Grade M-2, made with binder containing no 

urea formaldehyde. 
7. Particleboard:  Straw-based particleboard complying with requirements in 

ANSI A208.1, Grade M-2, except for density. 
8. Softwood Plywood for Laminate finish:  DOC PS 1, at semi-exposed surfaces 

unless noted otherwise. 
9. Medium Density Overlay Plywood (MDO):  APA PS1-09, Exterior Grade B-

B, MDO plywood. 
10. Medium Density Fiberboard Combination Core Plywood:  Panels constructed 

of veneer core inner plies with phenolic-bonded MDF crossbands with 
PureBond® formaldehyde-free technology; Classic Lam as manufactured by 
Columbia Forest Products, or approved equal.   

11. Note that the term "plywood" in "Veneer-Faced Panel Products (Hardwood 
Plywood)" Subparagraph below refers to a wood-based panel with veneers 
applied to both faces; core may be made up of veneers (either hardwood or 
softwood), particleboard, medium-density fiberboard, hardboard, or glued-up 
lumber.  If retaining below and low-emitting materials are required for LEED-
NC, LEED-CI, or LEED-CS Credit IEQ 4.4, retain option prohibiting urea 
formaldehyde.  See Evaluations. 

12. Veneer-Faced Panel Products (Hardwood Plywood):  HPVA HP-1, made with 
adhesive containing no urea formaldehyde. 
a. Combination Core panels at doors and drawer fronts and exposed end 

panels unless otherwise noted. 



  
CITY OF ALAMEDA, FIRE STATION 3 06 40 23-7 
FEBRUARY 24, 2015          214073.00 INTERIOR ARCHITECTURAL WOODWORK 
 

F. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not 
indicated, as required by woodwork quality standard. 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering high-pressure decorative laminates that may be 
incorporated into the Work include, but are not limited to, the following: 

2. Manufacturer:  Subject to compliance with requirements, provide high-
pressure decorative laminates as scheduled in the drawings[, or approved 
comparable product]. 

G. Solid-Surfacing Material:  Homogeneous solid sheets of filled plastic resin 
complying with ISSFA-2. 
1. Manufacturer:  Subject to compliance with requirements, provide high-

pressure decorative laminates as scheduled in the drawings[, or approved 
comparable product]. 

2. Type:  Standard type[ or Veneer type made from material complying with 
requirements for Standard type, as indicated], unless Special Purpose type 
is indicated. 

3. Colors and Patterns:  As scheduled in the Drawings. 

2.02 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are indicated, use materials 
complying with requirements in this Article that are acceptable to authorities having 
jurisdiction and with fire-test-response characteristics specified. 
1. Do not use treated materials that do not comply with requirements of 

referenced woodworking standard or that are warped, discolored, or otherwise 
defective. 

2. Use fire-retardant-treatment formulations that do not bleed through or 
otherwise adversely affect finishes.  Do not use colorants to distinguish treated 
materials from untreated materials. 

3. Identify fire-retardant-treated materials with appropriate classification 
marking of UL, U.S. Testing, Timber Products Inspection, or another testing 
and inspecting agency acceptable to authorities having jurisdiction. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Comply with 
performance requirements of AWPA C20 (lumber) and AWPA C27 (plywood).  
Use the following treatment type: 
1. Exterior Type:  Organic-resin-based formulation thermally set in wood by kiln 

drying. 
2. Interior Type A:  Low-hygroscopic formulation. 
3. Mill lumber after treatment within limits set for wood removal that do not 

affect listed fire-test-response characteristics, using a woodworking plant 
certified by testing and inspecting agency. 

4. Mill lumber before treatment and implement special procedures during 
treatment and drying processes that prevent lumber from warping and 
developing discolorations from drying sticks or other causes, marring, and 
other defects affecting appearance of treated woodwork. 
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5. Kiln-dry materials before and after treatment to levels required for untreated 
materials. 

2.03 CABINET HARDWARE AND ACCESSORIES 

A. General:   
1. All hardware and accessory materials associated with architectural cabinets 

provided and installed by cabinet fabricator[, except for items specified in 
Division 08 Section - Door Hardware (Scheduled by Describing 
Products)]. 

2. Finish for Exposed Cabinet Hardware (Typical unless otherwise noted):  
[Brass] [Bronze] [Antique Bronze] [Chrome] [Brushed] [Nickel] [Silver 
Metallic finish] [Stainless Steel] [as selected by Architect from 
Manufacturer’s available finishes]. 

3. Finish for [Semi-Exposed and] Concealed Cabinet Hardware (Typical unless 
otherwise noted):  [Brass] [Bronze] [Antique Bronze] [Chrome] [Brushed] 
[Nickel] [Silver Metallic finish] [Stainless Steel] [as selected by Architect 
from Manufacturer’s available finishes]. 

4. Provide all screws, fasteners, and miscellaneous hardware and attachments as 
required for complete installation. 

B. Hinges:   
1. Butt Hinges:  2-3/4-inch, 5-knuckle steel hinges made from 0.095-inch- thick 

metal. 
a. Provide hinges designed for thick doors where thick or hollow core 

doors are detailed in Drawings. 
2. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 

[100] [135] [170] degrees of opening[, self-closing][, soft-closing]. 
a. Provide four (4) hinges per leaf at tall cabinet doors. 
b. Provide hinges designed for thick doors, where thick or hollow core 

doors are detailed in Drawings. 
3. Continuous Hinges[ at tall cabinet doors]. 
4. Flipper door slide hinge for fold-away doors[ at bed storage]:  Equal to 

Accuride Flipper door slide 123 with Overlay style hinge hardware kit.   
Provide correct size kit for door dimensions and weight.  Provide magnetic 
door catches. 

5. Self Closing Mechanism for upward-acting (toybox type) hinged lids: Box 
storage units shall have Sugatsune Lapcone heavy-duty soft closing lid 
mechanism HDS-20-BLK-L x type as required for torque rating. 

6. Double-Acting Bar Door Hinge:  Heavy Duty, adjustable tension, mortised 
double-acting spring loaded hinge, equal to McKinney 4007MRB. 

7. Top-mounted book-return flap hinge: 

C. Pulls: 
1. Wire Pulls:  Back mounted, solid metal, [4 inches long, 5/16 inch in 

diameter] [5 inches long, 2-1/2 inches deep, and 5/16 inch in diameter]. 
2. <Specify other knob or pull types> 
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D. Door and Drawer Locks:  Each room of cabinets shall be keyed separately and with 
grandmaster into building system, unless otherwise noted.  Verify keying with 
Owner prior to ordering locks. 
1. Disc Tumbler Locks:  Equal to National Lock Co., 68-054. 
2. Deadbolt Locks:  Back mounted deadbolt lock.  Equal to National Lock Co., 

NCL 8703 for drawers and NCL 8704 for doors.  Size cylinder depth as 
required. 

3. Provide heavy duty spring loaded elbow catches at one leaf of each pair of 
locking double doors, equal to Epco Epc-1018-N. 

4. Key each wardrobe and personal storage cabinet separately and to building 
master. 

5. Provide door hardware as specified in Division 8, Section - Door Hardware as 
follows: 
a. <Insert locations and hardware/lock types to be provided as door 

hardware.>. 

E. Catches (At non-locking doors [and drawers]):  [Magnetic catches] [Push-in 
magnetic catches] [Roller catches] [Ball friction catches]. 

F. Adjustable Shelf Pilasters and Supports in Cabinets:  Four Flush-mounted 23 gauge 
high strength steel, zinc finish pilaster standards adjustable to 1/2" increments, 
equal to Knape and Vogt Series 244. 
1. Provide an additional surface mounted Pilaster at all shelves wider than 36", at 

the middle back of shelf, equal to Knape and Vogt Series 233. 
2. Provide longest possible standards to fit full height of cabinets, using 

manufacturer’s standard lengths. 
3. Provide square, self-adhesive [felt] [flat top clear rubber]. pads at glass 

shelves. 
4. Provide all installation hardware, and support brackets equal to Knape and 

Vogt 237 series, as required for complete installation.  Provide additional 
support brackets as specified in Part 1 of these specifications. 

G. Adjustable Shelf Rests (for pre-drilled holes at cabinet side supports): 
1. 1/4" diameter metal flat top shelf rests, equal to Knape and Vogt 331 series.  

Mortise bottom side of shelves to match shelf rest shape to prevent sliding. 
2. 1/4" diameter plastic type with shelf retention clip for 3/4" thick shelves, 

equal to Knape and Vogt 339 series. 
3. Provide additional shelf rests as specified in Part 1 of these specifications. 

H. Drawer Slides:  Zinc-plated steel drawer slides with steel ball bearings and as 
follows:  
1. Box Drawer Slides (for drawers less than 7" deep):  Side mounted; [full-

extension] [full-overtravel-extension] type; Medium duty, 100 lb rated equal 
to Knape and Vogt 8400 series. 

2. File Drawer [and Deep Storage Drawer] Slides:  Side mounted; [full-
extension] [full-overtravel-extension] type; Heavy Duty, 200 lb rated, equal 
to Knape and Vogt 8800 series. 
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a. File Drawer Hangers:  Hanging file kit for Wood Drawers, consisting of 
rail supports and metal cut-to-length rails, equal to Blum "Metafile". 
Provide one file drawer hanger system per file drawer indicated.  

3. Trash Bin Slides:  Soft Closing pull-out trash slide system with white trash bin 
equal to: 
a. Knape and Vogt USC 12-1-50-WH for single trash bin units. 
b. Knape and Vogt USC-18-2-50-WH for double trash bin units. 

4. Roll-Out Tray / Desk Slide Extension:  Medium Duty, 100 lb rated, equal to 
Knape and Vogt 8407. 

5. Keyboard Slide:  Under-counter mounted, full extension, Medium Duty, 75 lb 
rated, with adjustable height and hold-out function, equal to Knape and Vogt 
8157.   
a. Unless otherwise detailed in Drawings, provide 2’-4" wide x 12" deep 

keyboard shelves matching cabinet finish, with solid hardwood stop rail 
projecting 1" above drawer surface at the back edge.  Coordinate exact 
locations with Architect.  

I. Flat Screen Monitor Arm:  Countertop grommet-hole mounted, adjustable monitor 
support arm with wire management grommet.  Equal to Doug Mockett and Co. 
FSA4/G-23. 

J. Grommets for Cable Passage through Countertops:  [1-1/4-inch] [2-inch] [3-inch] 
<Insert size> OD, [brown] [black] [white] [color as selected by Architect from 
manufacturer’s full range] <Insert color>, molded-plastic grommets and 
matching plastic caps with slot for wire passage. 
1. Product:  Subject to compliance with requirements, provide "[OG] [SG] [XG] 

series" by Doug Mockett & Company, Inc. 

K. Trash Chute Ring:  [Polished] [Satin] Stainless Steel, [6" round x 2"] [8" round x 
2"] [10" round x 3"] [12" round x 3"] trash chute ring for installation in 
countertops, as manufactured by Doug Mockett & Company, or equal. (Finish 
interior edge of countertop cut-out to match countertop, for cleanable surface). 

L. Coat Rod:  Heavy Duty 1-1/4" round, chrome finish, metal rod with similar finish 
and material escutcheons at each end with countersunk holes for attachment to 
inside of cabinet.  Installed to allows rods to be removed and replaced. 

M. Coat Hooks: 
1. Coat and hat double hook for mounting in wardrobe cabinets:  Equal to Ives 

572. 
2. Top Mounted, double wardrobe hook for mounting in cubbies:  Equal to Ives 

580. 
3. Side Mounted, single wardrobe hook for mounting in cubbies:  Equal to Ives 

581. 
4. Side Mounted, double wardrobe hook for mounting in cubbies:  Equal to Ives 

582. 

N. Mail Sorter Slots:   
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1. Provide black vinyl snap-on edge protection u-channel caps with nominal 1/2" 
face and return legs.  Adhesively apply edge protection full width of shelves 
on both sides.  Provide with 1/2" x 6" clear, self-adhesive label holders install 
on edge protection channels, at both sides of built-in hardboard mail slots.  
Label holders equal to Holdex L21GR.  Provide 5% extra of installed quantity 
of label holders. 

2. Provide 7/8" x 6" long clear label holder snap-on name holder strips at both 
sides of 3/4" built-in wood mail slot shelves.  Equal to model "Shelf Clip" 
WSC-1006 by Aigner, (800) 242-3919, www.aignerindex.com. Provide 10% 
extra of installed quantity. 

O. Silencers:  [1/16" flat top clear rubber,] [1/8" domed clear rubber,] [3/8" 
diameter tan <or insert color> felt] self-adhesive pads.  Install two per cabinet 
drawer or door. 

2.04 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln 
dried to less than 15 percent moisture content. 

B. Furring, Blocking, Shims, and Hanging Strips:  Fire-retardant-treated softwood 
lumber, kiln dried to less than 15 percent moisture content. 

C. Anchors:  Select material, type, size, and finish required for each substrate for 
secure anchorage.  Provide nonferrous-metal or hot-dip galvanized anchors and 
inserts on inside face of exterior walls and elsewhere as required for corrosion 
resistance.  Provide toothed-steel or lead expansion sleeves for drilled-in-place 
anchors. 
1. Conceal all anchors, or otherwise locate as indicated in Drawings and 

approved by Architect. 

D. Handrail Brackets:  Sized to provide minimum of 1-1/2-inch clearance between 
handrail and wall.  Refer to Division 5, Section - Metal Fabrications. 

E. Adhesives, General:  Adhesives shall not contain urea formaldehyde. 

F. Low-Emitting Materials:  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." 

G. VOC Limits for Installation Adhesives:  Installation adhesives shall comply with 
the following limits for VOC content when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24): 
1. Wood Glues:  30 g/L. 
2. Multipurpose Construction Adhesives:  70 g/L. 
3. Contact Adhesive:  250 g/L. 
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H. Adhesive for Bonding Plastic Laminate:  [Un-pigmented contact cement] 
[Contact cement] [PVA] [, and Resorcinol at fire treated construction]. 
1. Adhesive for Bonding Edges:  Hot-melt adhesive [or adhesive specified 

above for faces]. 

2.05 FABRICATION, GENERAL 

A. Interior Woodwork Grade:  Unless otherwise indicated, provide Custom-grade 
interior woodwork complying with referenced quality standard. 

B. Solid Stock Standing and Running Trim 
1. Species for Transparent Finish:  Match species and grain of adjacent panels 

for transparent finish unless otherwise indicated. 
2. Species for Opaque Finish:  Any closed grain hardwood. 
3. Backout or groove backs of flat trim members and kerf backs of other wide, 

flat members, except for members with ends exposed in finished work. 

C. Wood Moisture Content:  Comply with requirements of referenced quality standard 
for wood moisture content in relation to ambient relative humidity during 
fabrication and in installation areas. 

D. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces 
before fabrication. 

E. Cabinet Construction 
1. Face Frames:  Not less than 3/4" x 1-5/8" solid lumber rails and stiles with 

glued mortise and tenon joints. 
2. Exposed Ends:  Not less than 3/4" thick combination core plywood, connected 

to stile with pressure-glued tongue and plow joint and supplemented by 
special fasteners. 

3. Unexposed Ends:  Not less than 1/2" thick plywood attached to front frame in 
same manner as exposed ends. 

4. Door and Drawer Faces:  3/4" thick combination core plywood. 
5. Back, Top and Bottom Rails:  Not less than 3/4" x 3" solid lumber machined 

to interlock with end panels, and grooved to receive top and bottom panels 
with back rails secured under pressure with glue and fastening devices. 

6. Shelving:  Not less than 3/4" thick hardwood plywood with lumber core 
banded on front with 3/4" x 1-1/4" hardwood unless shown otherwise. 

7. Bottoms:  Not less than 3/4" thick plywood fully supported into gains in end 
panels and grooves in front frame and back bottom rails. 

8. Back Panels:  Not less than 1/4" thick, 5-ply veneer core plywood, glued and 
fastened to machined rear edge of end panels and to top and bottom rails. 

9. Toe Boards:  Not less than 3/8" attached between end panels and extended 
from bottom panel to floor. 

10. Corner Blocks:  Wood blocks glued and fastened in each of four top corners to 
maintain cabinet squareness and rigidity. 

11. Casework Doors:  3/4 inch thick hardwood veneer combination core plywood 
with 1/4" hardwood banded edges. 
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F. Drawer Construction 
1. Drawer Body:  Not less than [7/16" plywood] [1/2" solid hardwood] sub-

front, back and sides, fully dovetailed and glued at all four corners with fronts 
fastened to sub-front with mounting screws from interior of body. 

2. Drawer Bottoms:  Not less than 1/4" thick 5-ply veneer core plywood glued 
into and fully supported by grooves in all four sides of drawer body. 

G. Laminate Countertops and Splashes:  Constructed from one continuous sheet of 
laminated plastic without intermediate joints, to the greatest extent possible.  
Provide cut-outs for sinks and other accessories, cut-out radiuses at least for 1/8 
inch with edges filed smooth and free of crazes. 

H. Exposed surfaces shall be machine-sanded to an even, smooth surface, nails set, 
ready for finishing.  All woodwork shall be dry, clean and smooth before any 
finishing materials are applied.  All nail holes, cuts, cracks and other defects shall 
be treated so as to render them unnoticeable. 

I. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to 
radius indicated for the following: 
1. Corners of Cabinets and Edges of Solid-Wood (Lumber) Members 3/4 Inch 

Thick or Less:  1/16 inch. 
2. Edges of Rails and Similar Members More Than 3/4 Inch Thick:  1/8 inch. 

J. Complete fabrication, including assembly, finishing, 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. 
1. Trial fit assemblies at fabrication shop that cannot be shipped completely 

assembled.  Install dowels, screws, bolted connectors, and other fastening 
devices that can be removed after trial fitting.  Verify that various parts fit as 
intended and check measurements of assemblies against field measurements 
indicated on Shop Drawings before disassembling for shipment.  Verify 
cabinet doors and drawers operate freely at inside cabinet corners. 

K. Shop-cut openings to maximum extent possible to receive hardware, appliances, 
plumbing fixtures, electrical work, and similar items.  Locate openings accurately 
and use templates or roughing-in diagrams to produce accurately sized and shaped 
openings.  Sand edges of cutouts to remove splinters and burrs. 
1. Seal edges of openings in countertops with a coat of varnish.  
2. Coordinate with actual appliances and equipment to be mounted to cabinets 

and under countertops, whether such equipment is provided by Contractor or 
by Owner, and verify unobstructed operation of equipment and of cabinet 
doors and drawers. 

L. Countertops and Splashes: 
1. Units fabricated and designed to with-stand a 200 lb. per sq. ft. loading 

condition without the use of vertical supports.  Fabricator shall indicate on 
shop drawings any special locations for stud supports as required for 
attachment of countertops. 



  
CITY OF ALAMEDA, FIRE STATION 3 06 40 23-14 
FEBRUARY 24, 2015          214073.00 INTERIOR ARCHITECTURAL WOODWORK 
 

2. Provide welded steel tube support frames to support countertops at wide spans 
between base cabinets, walls, or other countertop supports.  Conceal steel 
tubes in adjacent wall, countertop, and cabinet construction to maximum 
extent possible unless specifically detailed otherwise.  Refer to Division 5, 
Section - Metal Fabrications for general requirements.  Provide steel supports 
as follows: 
a. Where specifically detailed in Drawings. 
b. Where required to achieve loading criteria specified. 

3. Junction between countertops and non-integral splashes caulked with clear 
silicone sealant providing a tight sanitary joint.  Junction between splash, 
countertop or any casework and wall shall be caulked with silicone sealant of 
color to match wall or adjacent construction. 

4. Splash of same construction and countertop, to dimensions indicated on 
drawings.  Provide side splashes at all walls and tall cabinets adjacent to 
countertops. 

M. Install glass to comply with applicable requirements in Division 08 Section - 
Glazing and in GANA's "Glazing Manual." For glass in wood frames, secure glass 
with removable stops. 

2.06 PLASTIC-LAMINATE CABINETS 

A. Grade:  Custom. 

B. AWI Type of Cabinet Construction:  [Flush overlay] [Reveal overlay] [Reveal 
overlay on face frame] [Flush inset] [Flush inset with face frame] [As 
indicated]. 

C. Reveal Dimension:  [1/4 inch] [As indicated in Drawings]. 

D. Panel Products for Exposed Surfaces: 
1. Doors and Drawer Fronts:  Combination Core. 
2. Other Surfaces:  Medium Density Fiberboard, unless otherwise indicated. 

E. Laminate Cladding for Exposed Surfaces:  Exposed portions of cabinets include all 
surfaces, including edges, visible when doors and drawers are closed.  Visible 
surfaces in open cabinets and shelving units are also to be considered exposed 
surfaces.  All exposed surfaces to receive high-pressure decorative laminate 
complying with laminate grade requirements of the specified cabinet grade. 

F. Materials for Semi-exposed Surfaces:  Semi-exposed portions of cabinets include 
surfaces behind opaque doors and drawer fronts including shelves, dividers, interior 
faces of cabinet ends, backs, tops and bottoms, and drawer sides, backs and 
bottoms.  Also, included are underside bottoms of cabinets over 2'-0" from floor 
and tops 5'-9" or more above floor. 
1. Surfaces Other Than Drawer Bodies:  [High-pressure decorative laminate] 

[Thermoset decorative panels]. 
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a.  Edges of Plastic-Laminate Shelves:  [Edge banding, matching 
laminate in color, pattern, and finish][, with 3/4"x1-1/2" transparent 
finished solid lumber stiffener at front side of shelf][, with 3/4"x1-
1/2" plastic laminate finished stiffener at front side of shelf]. 

b. At surfaces with screw attachment for hinges, use plywood or 
combination core plywood unless otherwise noted or approved by 
Architect. 

2. Drawer Sides and Backs:  [Solid-hardwood lumber] [Thermoset decorative 
panels]. 

3. Drawer Bottoms:  [Hardwood plywood] [Thermoset decorative panels]. 

G. Concealed Backs of Panels with Exposed Plastic Laminate Surfaces:  Provide 
melamine balancing sheet. 

H. Laminate Colors, Patterns, and Finishes:  As scheduled in Drawings. 

2.07 PLASTIC-LAMINATE COUNTERTOPS 

A. High-Pressure Decorative Laminate [Grade HGS] [Grade HGP] [, and 
Chemical-resistant, Grade HGP at laminate laboratory tops]. 

B. Colors, Patterns, and Finishes:  As scheduled in Drawings. 

C. Edge Treatment:   
1. Material:  [Same as laminate cladding on horizontal surfaces] [Lumber 

edge for transparent finish matching wood species and cut on cabinet 
surfaces] [As indicated in Drawings]. 

2. Shape:  [Square edge] [Beveled edge] [Bullnosed edge] [As indicated in 
Drawings]. 

D. Core Material at splashes:  Constructed of phenolic 45 lb. high-density particle 
board cores conforming to ANSI A208.1 - 1989, 2M-1[.  Countertops with sinks 
shall have Exterior Grade MDO B-B]. 

E. Core Material at countertops:   
1. Countertops without sinks: [Particleboard or medium-density fiberboard] 

[High density particle board] [Medium-density fiberboard] [Exterior 
Grade MDO] [Marine Grade MDO]. 

2. Core Material at countertops with sinks:  [Medium-density fiberboard made 
with exterior glue] [Exterior-grade MDO plywood] [or] [Marine-grade 
MDO plywood]. 

3. Use fire retardant treated material at fire retardant treated cabinets. 

F. Backer Sheet:  Provide melamine balancing sheet on underside of countertop 
substrate. 

2.08 SOLID-SURFACING-MATERIAL COUNTERTOPS [AND SINKS] 
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A. Solid-Surfacing-Material Thickness:  [1/2 inch] [3/4 inch], with 3/4" splashes. 

B. Wood Underlayment Material (where required for support by surface material): 
1. Core Material at countertops:  Particleboard or medium-density fiberboard. 
2. Core Material at countertops with sinks:  [Exterior-grade MDO plywood] 

[or] [Marine-grade MDO plywood]. 
3. Use fire retardant treated material at fire retardant treated cabinets. 

C. Colors, Patterns, and Finishes:  As indicated in Drawings. 

D. Fabricate tops in one piece, unless otherwise indicated.  Comply with solid-
surfacing-material manufacturer's written recommendations for adhesives, sealers, 
fabrication, and finishing. 
1. Fabricate tops with shop-applied edges of materials and configuration 

indicated in Drawings. 
2. Fabricate tops with [shop-applied backsplashes] [loose backsplashes for 

field application]. 

E. Integral Sinks:  Basis of Design Product:  Solid surface, ADA-compliant, sink with 
integral overflow drain.  Subject to requirements, provide model #810 sinks as 
manufactured by Dupont Corian, or comparable product. 
1. Color:  As selected by Architect from Manufacturer’s standard range. 
2. Install integral sink bowls in countertops in shop. 
3. Drill holes in countertops for plumbing fittings [and soap dispensers] in 

shop. 

2.09 CLOSET AND UTILITY SHELVING 

A. Shelf Material:  3/4-inch [paint grade hardwood veneer-faced plywood] 
[hardwood veneer-faced plywood with solid-lumber edge, for transparent 
finish] [veneer-faced panel product with veneer edge banding] [thermoset 
decorative panel with solid-lumber edge for transparent finish] [thermoset 
decorative panel with edge banding]. 

2.10 SHOP FINISHING 

A. Grade:  Provide finishes of same grades as items to be finished [except as follows:]. 

B. General:  Finish architectural woodwork at fabrication shop as specified in this 
Section.  Defer only final touchup, cleaning, and polishing until after installation. 

C. General:  Shop finish transparent-finished interior architectural woodwork at 
fabrication shop as specified in this Section.  Refer to Division 09 painting Sections 
for finishing opaque-finished architectural woodwork. 

D. Finishing Materials:  Products shall comply with the testing and product 
requirements of the California Department of Health Services "Standard Practice 
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for the Testing of Volatile Organic Emissions from Various Sources Using Small-
Scale Environmental Chambers." 

E. Preparation for Finishing:  Comply with referenced quality standard for sanding, 
filling countersunk fasteners, sealing concealed surfaces, and similar preparations 
for finishing architectural woodwork, as applicable to each unit of work. 
1. Back-priming:  Apply one coat of sealer or primer, compatible with finish 

coats, to concealed surfaces of woodwork.  Apply two coats to back of 
paneling and to end-grain surfaces.  Concealed surfaces of plastic-laminate-
clad woodwork do not require back-priming when surfaced with balancing 
sheet. 

F. Transparent Finish: 
1. Wash Coat for Stained Finish:  Apply wash-coat sealer to woodwork made 

from closed-grain wood before staining and finishing. 
2. Staining:  [None required] [Color as Selected by Architect]. 
3. AWI Finish System:  Conversion varnish. 
4. Sheen:  [Satin, 31-45] [Semi-gloss, 46-60] [Gloss, 61-100] gloss units 

measured on 60-degree gloss meter per ASTM D 523. 

G. Opaque Finish:  All woodwork to have paint finish shall be primed at the shop with 
one coat of approved primer paint, compatible with finish system specified.  Refer 
to Division 9, Section - Painting for field painting of interior woodwork. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Before installation, condition woodwork to average prevailing humidity conditions 
in installation areas. 

B. Before installing architectural woodwork, examine shop-fabricated work for 
completion and complete work as required, including removal of packing materials 
and back-priming. 

3.02 INSTALLATION 

A. Grade:  Install woodwork to comply with requirements for the same grade specified 
in Part 2 for fabrication of type of woodwork involved. 

B. Assemble woodwork and complete fabrication at Project site to comply with 
requirements for fabrication in Part 2, to extent that it was not completed in the 
shop. 

C. Install woodwork level, plumb, true, and straight.  Shim as required with concealed 
shims.  Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 
inches. 
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D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair 
damaged finish at cuts. 

E. Fire-Retardant-Treated Wood:  Handle, store, and install fire-retardant-treated wood 
to comply with chemical treatment manufacturer's written instructions, including 
those for adhesives used to install woodwork. 

F. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  
Secure with countersunk, concealed fasteners and blind nailing as required for 
complete installation.  Where exposed fastening is unavoidable, use fine finishing 
nails, countersunk and filled flush with woodwork and matching final finish if 
transparent finish is indicated. 

G. Standing and Running Trim:  Install with minimum number of joints possible, using 
full-length pieces (from maximum length of lumber available) to greatest extent 
possible.  Do not use pieces less than 60 inches long, except where shorter single-
length pieces are necessary.  Scarf running joints and stagger in adjacent and related 
members. 
1. At trim for transparent finish, fill gaps, if any, between wall and exposed 

edges of trim and base boards with plastic wood filler, sand smooth, and finish 
same as wood. 

2. At trim for opaque finish, neatly caulk gaps, if any, between trim and wall and 
paint to match adjacent finish. 

3. Install standing and running trim with no more variation from a straight line 
than 1/8 inch in 96 inches. 

H. Paneling:  Anchor paneling to supporting substrate with [concealed panel-hanger 
clips] [splined connection strips].  Do not use face fastening, unless [covered by 
trim] [approved by Architect] [otherwise indicated]. 
1. Install flush paneling with no more than 1/16 inch in 96-inch vertical cup or 

bow and 1/8 inch in 96-inch horizontal variation from a true plane. 

I. Cabinets:  Install without distortion so doors and drawers fit openings properly and 
are accurately aligned.  Adjust hardware to center doors and drawers in openings 
and to provide unencumbered operation.  Complete installation of hardware and 
accessory items as indicated. 
1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other 

variation from a straight line. 
2. Maintain veneer sequence matching of cabinets with transparent finish. 
3. Fasten wall cabinets through back, near top and bottom, at ends and not more 

than 16 inches o.c. with [No. 10 wafer-head screws sized for 1-inch 
penetration into wood framing, blocking, or hanging strips] [No. 10 
wafer-head sheet metal screws through metal backing or metal framing 
behind wall finish] [toggle bolts through metal backing or metal framing 
behind wall finish]. 

J. Countertops:  Anchor securely by screwing through corner blocks of base cabinets 
or other supports into underside of countertop. 
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1. Align adjacent solid-surfacing-material countertops and form seams to comply 
with manufacturer's written recommendations using adhesive in color to 
match countertop.  Carefully dress joints smooth, remove surface scratches, 
and clean entire surface. 

2. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other 
variation from a straight line. 

3. Secure backsplashes [to tops with concealed metal brackets at 16 inches 
o.c.] [and] [to walls with adhesive]. 

4. Caulk space between backsplash and wall with sealant specified in Division 
07 Section - Joint Sealants. 

K. Touch up finishing work specified in this Section after installation of woodwork.  
Fill nail holes with matching filler where exposed. 

L. Refer to Division 09 Sections for final finishing of installed architectural woodwork 
not indicated to be shop finished. 

3.03 ADJUSTING AND CLEANING 

A. Repair damaged and defective woodwork, 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 woodwork on exposed and semi-exposed surfaces.  Touch up shop-applied 
finishes to restore damaged or soiled areas. 

END OF SECTION 06 40 23 
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PART 1 - GENERAL 

SECTION 07 21 00 - THERMAL INSULATION  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Provide all building insulation per the following: 

a. wall insulation 
b. roof insulation 
c. sound insulation –walls 
d. sound insulation –ceilings 
e. exterior rigid insulation on block exterior 

B. Related Sections include the following: 
1. Division 04 Section – Concrete Unit Masonry 
2. Division 05 Section - Architectural Metal Decking.  
3. Division 05 Section - Cold Formed Metal Framing. 
4. Division 06 Section - Sheathing.  
5. Division 07 Section - Air Barrier. 
6. Division 09 Section - Gypsum Board Assemblies. 
7. Division 09 Section - Acoustic Insulation. 

1.03 QUALITY ASSURANCE 

A. Design Criteria: 
1. Thermal Resistance:  R-Value designations indicated in accordance with 

ASTM C-518 is the thermal resistance of the insulation only. 
2. Fire Resistance:  Material shall have a Class B fire rating less than 75 as tested 

by ASTM E-84. 

B. Paper batt insulation shall not be used.  Foil-faced insulation shall not be used except 
as prescribed herein. 

1.04 PRODUCT DELIVERY, STORAGE AND HANDLING 
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A. Deliver materials in manufacturer's original packages, clearly marked with brand 
name, type and R-Value. 

B. Store materials in area protected from weather, moisture and damage, remove any 
damaged materials from the site. 

1.05 SUBMITTALS 

A. Samples of materials and complete product literature (with documented R-Values) 
submitted for approval to the Architect prior to ordering materials. 

B. Provide Dew Point Analysis to confirm insulation thickness and location of weather 
barrier for particular building site (inside or outside face of insulation). 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance with project requirements, Manufacturer’s offering Products 
which may be incorporated into the work include the following: 
1. Roxul Inc. Milton, Ontario, Canada (905) 878-8474 (800) 265-6878 
2. CertainTeed Corporation, Valley Forge, PA. (215) 341-7000. 
3. Owens-Corning Fiberglass Corporation, Toledo, OH. (419) 248-8000. 
4. Schuller International, Insulation Division, Denver, CO. (800) 654-3103. 
5. Johns Manville, Denver, CO. 
6. Knauf Insulation, Shelbyville, IN. 
7. Dow Chemical Company, Midland, MI. 

B. Division 01 Section - Product Requirements: Product options and substitutions.  
Substitutions:  Permitted. 

2.02 MATERIALS 

A. Mineral Fiber Blanket Insulation:  Nominal 6" thick batt insulation with an R-value 
of 22.5, non-combustible, Type I and ASTM C 665.  Roxul "ComfortBatt", or 
equal. 

B. Cavity Insulating Sheathing:  1 1/2" ASTM E 138, Stone Wool Board Insulation, R-
value 5, with maximum flame-spread and smoke-developed indexes of 0 and 0, 
respectively. 

C. Batt Insulation above Ceiling Noted:  Nominal 3-1/2" thick batt insulation with an 
R-Value of 13, unfaced.  Material equivalent to U.S. Gypsum M-S Blankets. 
Insulation shall comply with ASTM C 665-84, Type II, Class C. 
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D. Rigid Insulation Exterior Spandrel Glass: 1" fiberglass, RFK faced with minimum R-
5 value.  Insulation shall be Owens-Corning, U.S. Gypsum, or approved equal. 

E. Rigid Insulation at Foundation:  1-1/2" Closed cell polystyrene. 

2.03 AUXILIARY INSULATING MATERIALS 

A. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond 
insulation securely to substrates indicated without damaging insulation and 
substrates.  Adhesive shall be compatible with air barrier membrane. 

B. Provide insulation fasteners as recommended by manufacturer. 

C. Provide tape to seal joints between cavity insulation sheathing equal to X-Seal Tape 
as manufactured by Hohmann & Barnard, Inc.. 

PART 3 - EXECUTION 

3.01 INSPECTION 

A. Examine areas receiving insulation work to insure work of preceding trades is 
completed.  Check surfaces to see that they are uniform in place, free from mortar 
droppings, grease, oil or other debris which would affect proper insulation.  
Application constitutes acceptance of substrate conditions. 

3.02 GENERAL INSTALLATION 

A. Install insulation that is undamaged, dry, and unsoiled and that has not been left 
exposed at any time to ice, rain, and snow. 

B. Water-Piping Coordination:  If water piping is located within insulated exterior 
walls, coordinate location of piping to ensure that it is placed on warm side of 
insulation and insulation encapsulates piping. 

C. For preformed insulating units, 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. 

D. Insulation installed in accordance with current printed recommendations of insulation 
manufacturer as specified. 

E. Install batt insulation without visible voids, gaps or separations.  Place insulation in 
Cavities formed by framing members to produce a friction fit between edges of 
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insulation and adjoining framing members.  Cut and trim insulation neatly to fit 
spaces without laps, bulges or folds.  Use batts free of rips and tears. 

F. Fit insulation tight within spaces and tight to and behind mechanical and electrical 
wiring. 

G. Cavity Insulation : 
1. Cavity insulation board fits within the exterior walls cavity. 
2. Fit courses of insulation between with edges butted tightly in both directions. 

Press units firmly against substrates indicated. 
3. Install boards horizontally. 
4. Press units firmly against concrete block. Stagger joints. Make insulation 

continuous. Fill all voids. 
5. Provide joint tape at all butt joints. 
6. Coordinate placement of insulation with location of masonry veneer anchors. 
7. Cut and fit insulation tight to protrusions or interrupt ions to insulation plane. 

3.03 INSTALLATION OF GENERAL BUILDING INSULATION 

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. 

B. Seal joints between foam-plastic insulation units by applying adhesive, mastic, or 
sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill 
voids in completed installation with adhesive, mastic, or sealant as recommended by 
insulation manufacturer. 

C. Install mineral-fiber insulation 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 cavity, 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. 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. 

4. Fill roof expansion joints with batt insulation to equal or greater R-value of 
insulation at roof surface. 

D. Install board insulation on concrete substrates by adhesively attached, spindle-type 
insulation anchors as follows: 
1. Fasten insulation anchors to concrete substrates with insulation anchor 

adhesive according to anchor manufacturer's written instructions.  Space 
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anchors according to insulation manufacturer's written instructions for 
insulation type, thickness, and application indicated. 

2. Apply insulation standoffs to each spindle to create cavity width indicated 
between concrete substrate and insulation. 

3. After adhesive has dried, install board insulation by pressing insulation into 
position over spindles and securing it tightly in place with insulation-retaining 
washers, taking care not to compress insulation below indicated thickness. 

4. Where insulation will not be covered by other building materials, apply capped 
washers to tips of spindles. 

3.04 INSTALLATION OF INSULATION IN CEILINGS FOR SOUND 
ATTENUATION 

A. Install fiber blanket insulation over suspended ceilings so that insulation extends over 
entire ceiling in locations indicated in drawings. 

END OF SECTION 07 21 00 
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PART 1 - GENERAL 

SECTION 07 26 00 - VAPOR BARRIER MEMBRANE  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section includes:  Vapor barrier film beneath slabs on grade, including plumbing 
penetrations. 

B. Related Documents:  The Contract Documents, as defined in Division 01 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections: 
1. Division 03 Section - Cast-in-Place Concrete. 
2. Division 08 Section - Metal Windows 
3. Division 09 Section - Stucco Plaster 
4. Division 31 Section - Earthwork. 

1.03 COORDINATION 

A. Coordinate installation with scheduled concrete pours to avoid delays.  Make 
provision for installation of work by other trades. 

1.04 SUBMITTALS 

A. Division 01 Section - Submittal Procedures: Procedures for submittals. 

B. Provide product data of material. 

C. Provide 12" x 12" samples of vapor barrier material and samples of tape for joints. 

PART 2 - PRODUCTS 
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2.01 MANUFACTURERS 

A. Subject to compliance with project requirements, manufacturer's offering Products 
which may be incorporated in the Work include the following: 
1. Stego Industries LLC  (281) 367-0040. 
2. Raven Industries  (800) 635-3456 
3. Insulation Solutions, Inc.  (866) 698-6562 
4. Reef Industries. 

B. Division 01 Section - Product Requirements:  Product options and substitutions.  
Substitutions:  Permitted. 

2.02 MATERIALS 

A. Membrane Film:  A Vapor Barrier allowing no more than 0.01 perms passing 
through the membrane when tested in accordance with ASTM E-154; meeting or 
exceeding the requirements of ASTM E-1745, Class A; and wherein the vapor 
barrier component is no less than 15 mils thick in accordance with ACI 302.2R-06. 
1. Available products include: 

a. Stego Wrap Vapor Barrier (15 mil) by Stego Industries 
b. Vapor Block (15 mil) by Raven Industries 
c. Viper VaporCheck (16 mil) by Insulation Solutions, Inc. 
d. Griffolyn T-105 by Reef Industries. 

B. Accessories:   
1. Joint sealing tape:  membrane manufacturer's standard tape for applications. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Do not proceed until fill is level and without voids, and plumbing and electrical 
rough-ins are complete. 

3.02 INSTALLATION - GENERAL 

A. Vapor Barrier Film:  Apply continuously directly over fill.  Install with width of sheet 
parallel with direction of pour, joints lapped 6".  Continuously tape all laps and seal 
penetrations per manufacturer's installation instructions using tape compatible with 
membrane. 

3.03 PROTECTION 
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A. Protect completed membrane from damage.  Prior to pouring concrete, inspect 
membrane for punctures or damage and repair as required. 
1. At crawl space applications, inspect membrane for damage prior to substantial 

completion.  Repair damaged areas per membrane manufacturer's instructions. 

END OF SECTION 07 26 00 
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PART 1 - GENERAL 

SECTION 07 27 19 - PLASTIC FILM AIR BARRIER  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Air and moisture barrier building wrap, at tile veneer cavity wall and where 

detailed in drawings.   

B. Related Sections include the following: 
1. Division 07 Section - Stucco Plaster. 
2. Division 07 Section – Sheet Metal Flashing 
3. Divisions 08 Section - Windows 

1.03 PERFORMANCE REQUIREMENTS 

A. ASTM E 1677, Type I air retarder; with flame-spread and smoke-developed 
indexes of less than 25 and 450 respectively, when tested in accordance with ASTM 
E 84. 

B. ASTM D882; Test method for tensile properties of thin plastic sheeting. 

C. Water Vapor Permeance:  Not less than 350 g/sq. m in 24 hours (20 perms) per 
ASTM E 96. 

1.04 SUBMITTALS 

A. Product Data for each type of product specified. 
1. Submit manufacturer’s standard product literature. 

B. Quality Assurance/Control Submittals: 
1. Certificates:  Manufacturer's certificate or test data that Products meet or 

exceed specified requirements. 
2. Qualification Documentation:  Submit documentation of experience indicating 

compliance with specified qualification requirements. 
3. Submit manufacturer’s written installation instructions. 
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1.05 QUALITY ASSURANCE 

A. Qualifications: 
1. Manufacturer:  Company specializing in manufacturing Products specified 

with minimum 5 years documented experience. 
2. Installer:  Company specializing in performing the Work of this Section with 

minimum 5 years documented experience. 

B. Source Limitations:  Provide all commercial grade materials.  Provide all materials 
from a single manufacturer, or as recommended by the air barrier manufacturer for 
use with their system. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in manufacturer's original, unopened packages and 
containers bearing manufacturer's name and label. 

B. Store and protect materials during construction keeping dry and away from open 
flame or sparks in compliance with manufacturer's recommendations. 

1.07 SCHEDULING AND COORDINATION 

A. Review requirements for sequencing of installation of weather barrier assembly 
with installation of windows, doors, louvers and flashings to provide a weather-tight 
barrier assembly. 

B. Schedule installation of air-barrier materials and exterior cladding within nine 
months of weather barrier assembly installation, or manufacturer's requirement, 
whichever is more stringent. 

C. Coordinate with other air barrier and waterproofing systems specified.  Provide 
membrane flashing and other joint materials as required for compatible joint 
conditions with adjacent systems, and to provide a continuous weatherization 
system. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Basis of Design:  Subject to compliance with project requirements, manufacturers 
offering Products which may be incorporated in the Work include, but are not 
limited to the following: 
1. DuPont Tyvek Stucco Wrap, for use behind EIFS and portland-cement based 

plaster systems. 
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2. DuPont Tyvek Drain Wrap, for use behind wood or cement siding cladding 
systems. 

3. DuPont Tyvek Commercial Wrap - D, for use with above claddings above 4 
stories, for enhanced drainage behind cladding systems. 

4. DuPont Tyvek Commercial Wrap, for use behind brick-veneer masonry, 
metal, stone, or synthetic stone veneer cladding systems. 

2.02 ACCESSORIES 

A. Seam Tape:  Minimum 3 inch wide, pressure sensitive tape with approved adhesive, 
as recommended by the air-moisture barrier manufacturer for commercial 
applications. 

B. Building Wrap Fasteners:  Plastic disk fastener-caps with screws, of type and 
spacing as approved by weather barrier manufacturer for application to substrate.  
No staples allowed. 

C. Building Wrap Sealants:  Acrylic or polyurethane sealant as approved by air-barrier 
manufacturer for applications indicated.  Refer to Division 07 Section - Sealants for 
compliance with exterior-grade sealants. 

D. Adhesives:  Use only adhesives recommended by weather barrier manufacturer. 

E. Primers:  Provide primer to assist in adhesion between substrate and flashing, as 
recommended by flashing manufacturer. 

F. Membrane Flashings: 
1. Provide self adhering membrane flashings as recommended by air-barrier 

manufacturer for applicable flashing conditions, opening types, and masonry 
veneer ties and anchors. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions:  Verify that field measurements, surfaces, substrates and 
conditions are as required by manufacturer, dry, free of loose materials, and ready 
to receive air-barrier installation. 

B. By beginning installation, Contractor accepts conditions and assumes responsibility 
for correcting unsuitable conditions encountered at no additional cost to the Owner. 
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3.02 PREPARATION 

A. Remove existing air and weather barriers, flashings, carrier or protective films and 
similar materials that would impede adhesion from substrates indicated to receive 
elasticized flexible flashing tape.  Clean surfaces thoroughly prior to installation in 
compliance with air-barrier manufacturers recommendations. 

3.03 INSTALLATION  

A. Install weather barrier over exterior face of exterior wall substrate in accordance 
with manufacturer recommendations. 

B. Install air barrier sheets and assembly materials to form a seal with adjacent 
construction and to maintain a continuous air barrier. 

C. Connect and seal building sheet air barrier membrane continuously to exterior 
window and door openings, construction transitions and other penetrations in 
exterior wall openings using self-adhering flexible flashing.  
1. Apply self-adhering flexible flashing so that a minimum of 3 inches of 

coverage is achieved over adjacent substrates. 

D. Openings and Penetrations:  Provide straight and flexible flashings for openings as 
required to provide weather-tight barrier.  Install lapped components to direct water 
to exterior of building. 
1. Install weather barrier in a horizontal manner starting at the lower portion of 

the wall surface with subsequent layers installed in a shingling manner to 
overlap lower layers. Maintain weather barrier plumb and level. 

E. Repair punctures, voids, and deficient lapped seams in air barrier.  Slit and flatten 
all fish-mouths and blisters.  Patch with air barrier sheet extending 6 inches beyond 
repaired areas in all directions shingled in proper lapped condition to direct water to 
exterior cavity. 

F. Correct deficiencies in or remove air barrier membrane that does not comply with 
requirements; repair substrates and reapply air barrier components. 

G. Install weather barrier prior to installation of windows and doors. 

H. Start weather barrier installation at a building corner, leaving 6-12 inches of 
weather barrier extended beyond corner to overlap. 

I.  Sill Plate Interface: Extend lower edge of weather barrier over sill plate interface 3-
6 inches. Secure to foundation with elastomeric sealant as recommended by weather 
barrier manufacturer. 

J. Window and Door Openings: Extend weather barrier completely over openings. 
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K. Overlap weather barrier 
1. Exterior corners: minimum 12 inches. 
2. Seams: minimum 6 inches. 

L. Weather Barrier Attachment: 
1. Attach weather barrier to studs through exterior sheathing. Secure using 

weather barrier manufacturer recommended fasteners, space 12 -18 inches 
vertically on center along stud line, and 24 inch on center, maximum 
horizontally. 

M. Apply membrane flashing to weather barrier membrane as recommended by 
manufacturer prior to the installation of cladding anchors. 

N. Seal face of wall to storefront jamb with flashing membrane.  Turn to exterior and 
lap 3". 

3.04 SEAMING 

A. Seal seams of weather barrier with seam tape at all vertical and horizontal 
overlapping seams. 

B. Seal any tears or cuts. 

3.05 OPENING PREPARATION (FOR USE WITH NON-FLANGED WINDOWS) 

A. Flush cut weather barrier at edge of sheathing around full perimeter of opening. 

B. Cut a head flap at 45-degree angle in the weather barrier at window head to expose 
8 inches of sheathing. Temporarily secure weather barrier flap away from sheathing 
with tape. 

3.06 FLASHING (FOR USE WITH NON-FLANGED WINDOWS) 

A. Cut sill flashing membrane a minimum of 12 inches longer than width of sill rough 
opening. Apply primer as required by manufacturer. 

B. Cover horizontal sill by aligning sill flashing membrane edge with inside edge of 
sill. Adhere to rough opening across sill and up jambs a minimum of 6 inches. 
Secure flashing tightly into corners by working in along the sill before adhering up 
the jambs. 

C. Fan sill flashing membrane at bottom corners onto face of wall. Firmly press in 
place. Mechanically fasten fanned edges. 

D. Apply 9-inch wide strips of flashing membrane at jambs. Align flashing membrane 
with interior edge of jamb framing. Start flashing membrane at head of opening and 
lap sill flashing membrane down to the sill. 
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E. Spray-apply primer to top 6 inches of jambs and exposed sheathing. 

F. Install sill flashing membrane at opening head using same installation procedures 
used at sill. Overlap jamb flashing membrane a minimum of 2 inches. 

G. Coordinate flashing with window, door, and louver installation. 

H. On exterior, install backer-rod in joint between window door or louver frame and 
flashed rough framing. Apply sealant at jambs and head, leaving sill unsealed. 
Apply sealants in accordance with sealant manufacturer’s instructions and ASTM C 
1193. 

I.  Position weather barrier head flap across head flashing. Adhere using flashing 
membrane or type as recommended by weather barrier manufacturer over the 45-
degree seams. 

J. Tape top of window in accordance with weather barrier manufacturer’s 
recommendations. 

K. Seal interior side of opening as required. 

L. Where jambs in cavity wall construction are detailed with stainless steel flashings, 
seal flashings to wall with self-adhering membrane flashings. 

3.07 OPENING PREPARATION (FOR USE WITH FLANGED WINDOWS) 

A. Cut weather barrier in a modified "I-cut" pattern., per manufacturer’s 
recommendations and instructions. 
1. Cut weather barrier horizontally along the bottom of the header. 
2. Cut weather barrier vertically 2/3 of the way down from top center of window 

opening. 
3. Cut weather barrier diagonally from bottom of center vertical cut to the left 

and right corners of the opening. 
4. Fold side and bottom weather barrier flaps into window opening and fasten. 

B. Cut a head flap at 45-degree angle in the weather barrier at window head to expose 
8 inches of sheathing. Temporarily secure weather barrier flap away from sheathing 
with tape. 

3.08 FLASHING (FOR USE WITH FLANGED WINDOWS) 

A. Cut sill flashing membrane a minimum of 12 inches longer than width of sill rough 
opening. 

B. Cover horizontal sill by aligning sill flashing membrane edge with inside edge of 
sill. Adhere to rough opening across sill and up jambs a minimum of 6 inches. 
Secure flashing tightly into corners by working in along the sill before adhering up 
the jambs. 
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C. Fan sill flashing membrane at bottom corners onto face of wall. Firmly press in 
place. Mechanically fasten fanned edges. 

D. On exterior, apply continuous bead of sealant to wall or backside of window 
mounting flange across jambs and head. Do not apply sealant across sill. 

E. Install window according to manufacturer’s instructions. 

F. Apply 4-inch wide strips of flashing membrane at jambs overlapping entire 
mounting flange. Extend jamb flashing 1-inch above top of rough opening and 
below bottom edge of sill flashing. 

G. Apply 4-inch wide strip of flashing membrane at the window head flashing 
overlapping the mounting flange. Head flashing membrane should extend beyond 
outside edges of both jamb flashings. 

H. Position weather barrier head flap across head flashing. Adhere using 4-inch wide 
flashing membrane over the 45-degree seams. 

I.  Tape head flap in accordance with manufacturer recommendations. 

J. On interior, install backer rod in joint between frame of window and flashed rough 
framing. Apply sealant around entire window to create air seal. Apply sealant in 
accordance with sealant manufacturer’s instructions and ASTM C 1193. 

3.09 PROTECTION 

A. Protect air barrier system from sparks, open flames and damage during application 
and remainder of construction period, according to manufacturer's written 
instructions. 
1. Protect air barrier from exposure to UV light and harmful weather exposure as 

required by manufacturer.  Remove and replace air barrier exposed to these 
conditions for more than 180 days. 

B. Protect air barrier from contact with solvents, coatings, mastic or sealants not 
approved by air barrier manufacturer 

C. Inspect for damage just prior to installation of exterior finish materials and 
promptly repair damaged conditions. 

END OF SECTION 07 27 19 
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PART 1 - GENERAL 

SECTION 07 32 16 - CONCRETE ROOF TILES  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Concrete roof tiles. 
2. Underlayment. 
3. Ridge caps 

B. Related Sections: 
1. Division 06 Section - Sheathing for roof sheathing. 
2. Division 06 Section – Rough Carpentry for wood battens 
3. Division 07 Section - Roof Accessories for vents installed at concrete tile 

roofing. 
4. Division 07 Section – Sheet Metal Flashing and Trim for perimeter and 

sidewall flashing, pipe and vent penetrations, and gutters 

1.03 PERFORMANCE REQUIREMENTS 

A. General Performance:  Installed concrete tile roofing and underlayment shall 
withstand specified uplift pressures, thermally induced movement, and exposure to 
weather without failure due to defective manufacture, fabrication, installation, or 
other defects in construction.  Concrete tile roofing system shall remain watertight. 

B. Material Compatibility:  Provide roofing materials that are compatible with one 
another under conditions of service and application required, as demonstrated by 
membrane roofing manufacturer based on testing and field experience. 

C. Jobsite Safety:  Execute all operations and provide a safe work environment in 
accordance with OSHA standards and regulations. 
1. Follow all industry, code, fire prevention guidelines and requirements for 

storage of materials, staging areas, roof access, and application means and 
methods. 

1.04 SUBMITTALS 
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A. Product Data:  For each type of product indicated. 

B. Samples:  For each type of concrete roof tile and accessory tile indicated. 
1. Include samples of trim and accessories involving color selection. 

1.05 INFORMATIONAL SUBMITTALS 

A. Material test reports. 

B. Research / Evaluation Reports:  For concrete roof tiles, fasteners, and fastener 
systems, from the applicable model code organization. 

C. Sample of specified special warranty. 

1.06 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For roofing to include in the maintenance manuals. 

1.07 QUALITY ASSURANCE 

A. Comply with the Fire-Test-Response Characteristics:  Provide concrete roof tiles 
and related roofing materials with the pertinent “Installation Manual” published by 
the Tile Roofing Institute, and manufacturer's written installation procedures. 

B. Pre-installation Conference:  Conduct conference at Project site. 

C. Manufacturer Qualifications: minimum five years documented experience 
producing concrete roof tile and member of Tile Roof Institute. 

D. Installer Qualifications: minimum five years documented experience installing 
products specified in this section and /or supervision by a manufacturers authorized 
installation representative. 

E. Mock-Up:: Provide a mock-up for evaluation of surface preparation techniques and 
application workmanship: 
1. Finish areas designated by Architect 
2. Mock-up shall be a minimum of a 10-foot by 10-foot area and include the 

edge, ridge, valley and other typical transition conditions anticipated. 
3. Do not proceed with remaining work until installation workmanship and 

appearance is approved by Architect. 
4. Mock-up may not remain as part of Work. 
5. Accepted mock-up may remain as part of Work. 

1.08 DELIVERY, STORAGE, AND HANDLING 
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A. Store underlayment rolls on end, on pallets or other raised surfaces.  Do not double 
stack rolls. 
1. Handle, store, and place roofing materials in a manner to avoid significant or 

permanent damage to roof deck or structural supporting members. 
2. Store products in manufacturer’s unopened packaging until ready for 

installation. 
3. Deliver products to project site in manufacturer’s unopened pallets, labeled 

with data indicating compliance with specified requirements. 
4. Maintain dry storage area for products of this section until installation of 

products. 

B. Protect unused underlayment from weather, sunlight, and moisture when left 
overnight or when roofing work is not in progress. 

1.09 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted 
weather conditions permit roofing to be performed according to manufacturer's 
written instructions and warranty requirements. 
1. Install roof underlayment within the range of ambient and substrate 

temperatures recommended by manufacturer. 

B. Do not overload the roof:  Distribute stacks of tile uniformly on roof at not greater 
than 12 inches in height. 

1.10 WARRANTY 

A. Special Warranty:  Standard form in which manufacturer agrees to repair or replace 
clay roof tiles that fail in materials within specified warranty period. 
1. Materials-Only Warranty Period:  [20] years from date of Substantial 

Completion. 

B. Special Project Warranty:  Roofing Installer's Warranty, on warranty form at end of 
this Section, signed by roofing Installer, covering Work of this Section, in which 
roofing Installer agrees to repair or replace components of roofing that fail in 
materials or workmanship within the following warranty period: 
1. Warranty Period:  Five years from date of Substantial Completion. 

1.11 EXTRA MATERIALS 

A. Furnish extra materials to match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 
1. Concrete Roof Tiles:  5 of each type, in unbroken bundles. 

PART 2 - PRODUCTS 
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2.01 CONCRETE ROOF TILES 

A. Concrete Roof Tiles:  ASTM C 1492, molded concrete roof tile units of shape and 
configuration indicated, free of surface imperfections.  Provide with fastening holes 
pre-punched at factory before firing. 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide  

Slate 900 Stone Mountain Blend C/T by Boral Roofing, 7575 Irvine Center 
Dr. Suite 100, Irvine, CA 92618. (800-571-8453), smooth textured, final color 
as selected by architect from manufacturer’s full standard range, or 
comparable product by one of the following: Eagle Roofing, Inc. 

2. Accessory Tiles:  Provide all accessory shape tiles as required for complete 
installation, in color matching concrete roof tiles. 

3. Solar Reflectance Index:  Not less than 29 when calculated according to 
ASTM E 1980, based on testing of identical products by a qualified testing 
agency. 

2.02 ACCESSORIES 

A. Asphalt Roofing Cement:  ASTM D 4586, Type II, asbestos free. 

B. Sealants:  Provide sealants as recommended by roofing / underlayment 
manufacturer. 

C. Cold-Applied Adhesive:  Manufacturer's standard asphalt-based, one- or two-part, 
asbestos-free, cold-applied adhesive specially formulated for compatibility and use 
with underlayments.  Use only adhesives by tile manufacturers. 

D. Wood Nailers and Beveled Cant Strips:  Comply with requirements for pressure-
preservative-treated wood in Division 06 Section - Rough Carpentry. 

E. Eave Closure:  Manufacturer's standard [concrete tile] [EPDM] [copper] 
[stainless-steel] [galvanized-steel] [aluminum, mill finish] eave closure formed to 
shape of concrete roof tile. 

F. Mesh Fabric at metal ridge vents:  18-by-14 mesh of PVC-coated, glass-fiber 
thread. 

2.03 FASTENERS 

A. Roofing Nails:  ASTM F 1667, hot-dip galvanized-steel, minimum 11 gage, sharp-
pointed, conventional roofing nails with barbed shanks; minimum 3/8-inch- 
diameter head; of sufficient length to penetrate 3/4 inch into roof-deck sheathing. 

B. Felt Underlayment Nails:  Aluminum, stainless-steel, or hot-dip galvanized-steel 
wire with low-profile capped heads or disc caps, 1-inch minimum diameter. 

C. Wood Batten Nails:  ASTM F 1667; common or box, steel wire, flat head, and 
smooth shank. 
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D. Storm Clips:  Hot-dip galvanized-steel strap-type, 0.04-by-1/2-inch, L-shaped 
retainer clips designed to secure side edges of concrete roof tiles.  Provide with two 
fastener holes in base flange. 

2.04 UNDERLAYMENT MATERIALS 

A. Self-Adhering Sheet Underlayment, Polyethylene Faced:  ASTM D 1970, a 
minimum of 40-mil- thick, slip-resisting, polyethylene-film-reinforced top surface 
laminated to SBS-modified asphalt adhesive, with release paper backing; cold 
applied. 
1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
a. W.R. Grace & Co. 
b. Henry Company. 
c. Johns Manville. 
d. Owens Corning. 
e. Polyguard Products, Inc. 

2.05 METAL FLASHING AND TRIM 

A. Comply with requirements in Division 07 Section - Sheet Metal Flashing and Trim. 
1. Sheet Metal:  Corrosion resistant sheet metal approved by tile manufacturer 

and architect, not less than 26 gauge, prefinished to match tile color where 
exposed. 

B. Vent-Pipe Flashings:  ASTM B 749, Type L51121, at least 1/16 inch thick.  Provide 
lead sleeve sized to slip over and turn down into pipe, soldered to skirt at slope of 
roof and extending at least 4 inches from pipe onto roof. 

PART 3 - EXECUTION 

3.01 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. 
1. Examine roof sheathing to verify that sheathing joints are supported by 

framing and blocking or metal clips and that installation is within flatness 
tolerances. 

2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and 
completely anchored and that provision has been made for flashings and 
penetrations through roofing. 

http://www.specagent.com/LookUp/?uid=123456821290&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456821292&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456821295&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456821298&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456821303&mf=04&src=wd�
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B. Prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work. 
1. Proceed with installation only after unsatisfactory conditions have been 

corrected. 

3.02 UNDERLAYMENT INSTALLATION 

A. General:  Comply with concrete roof tile manufacturer's written instructions and 
recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual." 
1. Cover ridge and hip wood nailers with underlayment strips.. 

B. Self-Adhering Sheet Underlayment:  Install per manufacturer's installation 
instructions over entire roof deck.   
1. Install wrinkle free; comply with low-temperature installation restrictions of 

underlayment manufacturer if applicable.  Install at locations indicated, lapped 
in direction to shed water.  Lap sides not less than 3-1/2 inches.  Lap ends not 
less than 6 inches, staggered 24 inches between succeeding courses.  Roll laps 
with roller.  Cover underlayment within seven days. 

3.03 METAL FLASHING INSTALLATION 

A. General:  Install metal flashings and other sheet metal to comply with requirements 
in Division 07 Section - Sheet Metal Flashing and Trim. 
1. Install metal flashings according to clay roof tile manufacturer's written 

instructions and recommendations in NRCA's "The NRCA Roofing and 
Waterproofing Manual." 

2. Apron Flashings:  Extend lower flange over and beyond each side of 
downslope tile roofing and up the vertical surface. 

3. Step Flashings:  Install with a head lap of 3 inches and extend both 
horizontally and vertically.  Install with lower edge of flashing just upslope of, 
and concealed by, butt of overlying tile.  Fasten to roof deck only. 

4. Cricket flashings:  Install against roof-penetrating elements, extending 
concealed flange beneath upslope tile roofing and beyond each side. 

5. Pipe Flashings:  Form flashing around pipe penetrations and tile roofing.  
Fasten and seal to tile roofing. 

6. Channel Flashings:  Install over underlayment and fasten to roof deck. 
7. Rake Pan Flashings:  Install over underlayment and fasten to roof deck. 
8. Rake Drip Edges:  Install over underlayment and fasten to roof deck. 
9. Eave Drip Edges:  Install beneath underlayment and fasten to roof deck. 

B. Sheet Metal Ridge Vents:  Install centrally, and mechanically fasten to wood ridge.  
Adhere each side to concrete roof tile with elastomeric sealant. 
1. Install fabric mesh over roof-deck air ventilation gaps to prevent insect entry. 

3.04 WOOD NAILERS AND BATTENS 
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A. Install wood nailer boards or ridge risers at ridges, hips and rakes, and securely 
fasten to roof deck. 

B. Use fasteners of sufficient length to penetrate minimum ¾ inch into structure. 

C. Install beveled wood cant at eaves and securely fasten to roof deck. 

D. Install battens at sizing and spacing as required by concrete roof tile manufacturer, 
and as applicable for the fastening method indicated. 

3.05 CONCRETE ROOF TILE INSTALLATION 

A. General:  Install concrete roof tiles according to manufacturer's written instructions, 
to recommendations in TRI/WSRCA's "Concrete and Clay Roof Tile, Installation 
Manual for Moderate Climate Regions, Design Criteria" and to NRCA's "The 
NRCA Roofing and Waterproofing Manual." 
1. Maintain uniform exposure and coursing of concrete roof tiles throughout 

roof. 
2. Extend tiles 2 inches over eave fasciae. 
3. Nail Fastening:  Drive nails to clear the concrete roof tile so the tile hangs 

from the nail and is not drawn up. 
a. Install wire through nail holes of cut tiles that cannot be nailed directly 

to roof deck, and fasten to nails driven into deck. 
4. Mortar Setting:  Install concrete roof tile according to TRI/FRSA's "Concrete 

and Clay Roof Tile Installation Manual." 
5. Install storm clips to capture edges of longitudinal sides of clay roof tiles and 

securely fasten to roof deck. 
6. Install concrete roof tile locks to support and lock overlying tile butts to 

underlying tiles. 
7. Cut and fit concrete roof tiles neatly around roof vents, pipes, ventilators, and 

other projections through roof.  Fill voids with mortar. 
8. Install concrete roof tiles with color blend approved by Architect. 

B. Closed Valleys:  Cut concrete roof tiles at closed valleys to form straight lines, 
trimming upper concealed corners of tiles.  Maintain uniform gap at centerline of 
valley of 1/2 to 3/4 inch. 
1. Drill or notch cut valley tiles and wire-tie to fastener placed clear of valley 

metal flashings. 
2. Do not nail tiles to metal flashings. 

3.06 ADJUSTING AND REPAIRING 

A. Remove and replace damaged or broken concrete roof tiles. 

END OF SECTION 07 32 16 
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PART 1 - GENERAL 

SECTION 07 44 56 - MINERAL-FIBER CEMENTITIOUS PANELS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. This Section includes Paint-Grade for the following: 
1. Fiber-cement panels at underside of roof eave and accessories. 
2. Fiber-cement trim. 

B. Related Sections include the following: 
1. Division 06 Section - Rough Carpentry. 
2. Division 07 Section - Sheathing. 
3. Division 07 Section - Sheet Metal Flashing and Trim for flashing, gutters, and 

other sheet metal work. 
4. Division 07 Section - Joint Sealers. 
5. Division 07 Section - Weather Resistant Barrier for building wrap application. 
6. Division 07 Section – Roof Specialties for soffit vent screed. 
7. Division 09 Section - Stucco Plaster 
8. Division 09 Section - Painting. 

1.03 SUBMITTALS 

A. Product Data:  For each type of product indicated, including material descriptions, 
available colors, dimensions and available finishes & patterns 

B. Samples for Verification:  For each type, color, texture, and pattern required. 
1. 12-inch- long-by-actual-width Sample of panel and trim. 

C. Maintenance Data:  For each type of product indicated. 

1.04 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type, color, texture, and pattern of siding and 
soffit, including related accessories, through one source from a single manufacturer. 

B. Mockup:  Build mockup to verify selections made under sample submittals and to 
demonstrate aesthetic effects. 
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1. Build mockup of typical wall area as shown on Drawings. 
2. Build mockup approximately 48 inches long by 60 inches high.  Include 

outside corner on one end of mockup and inside corner on other end. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Store materials in a dry, well-ventilated, weathertight place. 

1.06 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with panel installation only if substrate is completely 
dry and if existing and forecasted weather conditions permit panels to be installed 
according to manufacturer's written instructions. 

1.07 SEQUENCING 

A. Coordinate installation with flashings and other adjoining construction to ensure 
proper sequencing. 

1.08 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace panels that do not comply with requirements or that fail within 
specified Warranty period.  Failures include, but are not limited to, cracking, 
deforming, fading or otherwise deteriorating beyond normal weathering. 
1. Warranty Period: 25 years, from date of Substantial Completion. 

1.09 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 
1. Furnish full lengths of soffit panels and trim in a quantity equal to 2 percent of 

amount installed. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance with project requirements, manufacturer’s offering Products 
which may be incorporated in the Work include the following: 
1. CerainTeed Corporation, (800) 233-8990 
2. James Hardie Building Products, (800) 9-HARDIE. 
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B. Basis-of-Design Product:  The design for each panel, accessories and trim is based 
on the product named.  Subject to compliance with requirements, provide either the 
named product or a comparable product by one of the other manufacturers 
specified: 

2.02 SOFFIT 

A. Fiber-Cement Soffit:  Panels made from fiber-cement board that does not contain 
asbestos fibers; complies with ASTM C 1186, Type A, Grade II; is classified as 
noncombustible when tested according to ASTM E 136; and has a flame-spread 
index of 25 or less when tested according to ASTM E 84. 
1. Basis-of-Design Product:  James Hardie, Inc. soffit panels or a comparable 

product as approved by Architect: 
2. Pattern:  12-inch- wide sheets with smooth texture or width as required at 

porches typical. 
3. Ventilation:  Provide perforated soffit. 
4. Factory Priming:  Manufacturer's standard acrylic primer. 

ACCESSORIES 

B. Fiber-Cement Accessories:  Provide trim and other items as recommended by 
manufacturer for building configuration. Sizes as required, or as indicated on the 
drawings. 
1. Texture:  Wood grain. 
2. Finish:  Manufacturer's standard primer. 

C. Flashing:  Provide aluminum flashing complying with Division 07 Section - Sheet 
Metal Flashing and Trim at metal panel to soffit transitions and where indicated. 
1. Finish for Aluminum Flashing:  Factory-prime coating. 

D. Elastomeric Joint Sealant:  Single-component urethane joint sealant complying with 
requirements in Division 07 Section - Joint Sealants for Use NT (nontraffic) and for 
Uses M, G, A, and, as applicable to joint substrates indicated, O joint substrates. 

E. Fasteners: 
1. For fastening to wood, use siding nails of sufficient length to penetrate a 

minimum of 1 inch into substrate. 
2. For fastening aluminum, use aluminum fasteners.  Where fasteners will be 

exposed to view, use prefinished aluminum fasteners in color to match item 
being fastened. 

3. For fastening fiber-cement panels, use hot-dip galvanized fasteners. 

PART 3 - EXECUTION 

3.01 EXAMINATION 
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A. Examine substrates for compliance with requirements for installation tolerances and 
other conditions affecting performance of panels.  Proceed with installation only 
after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Clean substrates of projections and substances detrimental to application. 

3.03 INSTALLATION 

A. General:  Comply with panel manufacturer's written installation instructions 
applicable to products and applications indicated unless more stringent 
requirements apply.  Center nails in elongated nailing slots without binding siding 
to allow for thermal movement.  Overlap joints to shed water away from direction 
of prevailing wind. 

3.04 FINISHING 

A. Pre-stained Finish as shown on the documents. 

B. Painted Finish as shown on the documents. 

3.05 ADJUSTING AND CLEANING 

A. Remove damaged, improperly installed, or otherwise defective panel and trim 
materials and replace with new materials complying with specified requirements. 

B. Clean finished surfaces according to siding manufacturer's written instructions and 
maintain in a clean condition during construction. 

END OF SECTION 07 44 56 
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PART 1 - GENERAL 

SECTION 07 54 00 - THERMOPLASTIC MEMBRANE ROOFING (PVC)  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. This Section includes the following: 
1. Fully adhered, PVC membrane roofing system. 
2. Roof Insulation. 
3. Prefabricated flashings, corners, parapets, stacks, vents, and related details. 
4. Fasteners, adhesives, and other accessories required for complete roof 

installation. 
5. Traffic protection.  

1.03 REFERENCES 

A. UL: Underwriters Laboratories. 
1. Roofing Materials and System Directory: TGFU.R10128. 

B. FMG: Factory Mutual Global. 
1. Factory Mutual Standard 4470 - Approved Standard for Class 1 Roof Covers.  

C. ASTM: American Society of Testing and Materials. 
1. ASTM C 578-04a, Standard Specification for Rigid, Cellular Polystyrene 

Thermal Insulation, © 2004, ASTM International. 
2. ASTM C 1177/C1177M-04e1, Standard Specification for Glass Mat Gypsum 

Substrate for Use as Sheathing, © 2004, ASTM International.  
3. ASTM C 1289-04, Standard Specification for Faced Rigid Cellular 

Polyisocyanurate Thermal Insulation Board, © 2004, ASTM International. 
4. ASTM C 1396/C1396M-04, Standard Specification for Gypsum Board, © 

2004, ASTM International. 
5. ASTM D 146-04, Standard Test Methods for Sampling and Testing Bitumen-

Saturated Felts and Woven Fabrics for Roofing and Waterproofing, © 2004, 
ASTM International. 

6. ASTM D 570-98, Standard Test Method for Water Absorption of Plastics, © 
1998, ASTM International. 

7. ASTM D 751-00e1, Standard Test Methods for Coated Fabrics, © 2000, 
ASTM International. 
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8. ASTM D 828-97(2002), Standard Test Method for Tensile Properties of Paper 
and Paperboard Using Constant-Rate-of-Elongation Apparatus, © 2002, 
ASTM International. 

9. ASTM D1079-05, Standard Terminology Relating to Roofing, Waterproofing, 
and Bituminous Materials, © 2005, ASTM International. 

10. ASTM D 1204-02, Standard Test Method for Linear Dimensional Changes of 
Non-Rigid Thermoplastic Sheeting or Film at Elevated Temperature, © 2002, 
ASTM International. 

11. ASTM D 2136-02, Standard Test Method for Coated Fabrics-Low-
Temperature Bend Test, © 2002, ASTM International. 

12. ASTM D3045-03, Standard Practice for Heat Aging of Plastics Without Load, 
© 2003, ASTM International. 

13. ASTM D 4434-96, Standard Specification for Poly(Vinyl Chloride) Sheet 
Roofing, © 1996, ASTM International. 

14. ASTM D 5602-98, Standard Test Method for Static Puncture Resistance of 
Roofing Membrane Specimens, © 1998, ASTM International. 

15. ASTM D 5635-04, Standard Test Method for Dynamic Puncture Resistance of 
Roofing Membrane Specimens, © 2004, ASTM International. 

16. ASTM E 108-04, Standard Test Methods for Fire Tests of Roof Coverings, © 
2004, ASTM International. 

17. ASTM E 119-00a, Standard Test Methods for Fire Tests of Building 
Construction and Materials, © 2000, ASTM International. 

18. ASTM G 154-00, Standard Practice for Operating Fluorescent Light 
Apparatus for UV Exposure of Nonmetallic Materials, © 2000, ASTM 
International. 

1.04 DEFINITIONS  

A. Roofing Terminology: Refer to ASTM D1079 and glossary of NRCA's The NRCA 
Roofing and Waterproofing Manual for definition of terms related to roofing work 
in this Section.  

1.05 PERFORMANCE REQUIREMENTS  

A. General Performance:  Installed membrane roofing and base flashings shall 
withstand specified uplift pressures, thermally induced movement, and exposure to 
weather without failure due to defective manufacture, fabrication, installation, or 
other defects in construction.  Membrane roofing and base flashings shall remain 
watertight. 

B. Material Compatibility:  Provide roofing materials that are compatible with one 
another under conditions of service and application required, as demonstrated by 
membrane roofing manufacturer based on testing and field experience. 

C. Physical Properties: Roof product must meet the requirements of type III PVC sheet 
roofing as defined by ASTM D4434-96 and must meet or exceed the following 
physical properties. 
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1. Thickness: 60 mil, nominal per ASTM D751.  
2. Breaking Strengths: >472 lbf. (MD) and >366 lbf. (XMD) per ASTM D751, 

Grab Method.  
3. Elongation at Break: >31% per ASTM D751, Grab Method.  
4. Heat Aging per ASTM D3045: 176°F for 56 days. No sign of cracking, 

chipping or crazing. (per ASTM D4434). 
5. Factory Seam Strength: >456 lbf per ASTM D751, Grab Method.  
6. Tearing Strength: >68 lbf. (MD) and >92 lbf. (XMD) per ASTM D751, 

Procedure B. 
7. Low Temperature Bend (Flexibility): Pass -40°F per ASTM D2136. 
8. Accelerated Weathering: No cracking, checking, crazing, erosion or chalking 

after 5,000 hours per ASTM G154 (formerly G53). 
9. Linear Dimensional Change: <0.5% per ASTM D1204 @176 ± 2°F for 6 

hours. 
10. Water Absorption: < 3% per ASTM D570 @158°F for 166 hours. 
11. Static Puncture Resistance: > 56 lbs. per ASTM D5602. 
12. Dynamic Puncture Resistance: > 474 pdl-ft per ASTM D5635. 

D. Minimum UL Class A fire rating. 

E. Testing Requirements:  The roof system shall be tested in compliance with local 
code requirements and as follows: 
1. Wind Resistance:  The roof system shall be tested in compliance with 

FM4474, and with UL 580 or UL 1897. 
2. Physical Weathering Properties:  The system shall be tested to demonstrate 

physical integrity over the working life of the roof based upon 2,000 hours of 
exposure to accelerated weathering tests conducted in accordance with ASTM 
G152, ASTM G154, or ASTM G155. 

3. Impact Resistance:  The system shall be tested to resist impact damage based 
on the results of tests conducted in accordance with ASTM D3746, ASTM 
D4272, CGSB 37-GP-52M, or the "Resistance to Foot Traffic Test" in Section 
5.5 of FM 4470. 

4. Fire Classification:  The system shall be identified and listed for the fire class 
as required by local code by an approved testing agency, tested in compliance 
with ASTM E 108 or UL 790. 

F. FM Approvals Listing:  Provide membrane roofing, base flashings, and component 
materials that comply with requirements in FM Approvals 4450 and FM Approvals 
4470 as part of a membrane roofing system, and that are listed in FM Approvals' 
"RoofNav" for Class 1 or noncombustible construction, as applicable.  Identify 
materials with FM Approvals markings. 
1. Fire/Windstorm Classification:  Class 1A-90. 
2. Hail Resistance:  SH. 

G. Current International Code Council Evaluation Services Report or Legacy Report 
showing compliance with the International Building Code.  
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H. Energy Performance:  [Provide roofing system with Solar Reflectance Index 
(SRI) not less than 83 intial, 65 3-year aged, when calculated according to 
ASTM E 1980 based on testing identical products by a qualified testing 
agency.]  [Provide roofing system that is listed on the DOE's ENERGY STAR 
"Roof Products Qualified Product List" for low-slope roof products.] 

1.06 SUBMITTALS 

A. LEED Submittals: 
1. Product Data for Credit SS 7.2:  For roof materials, indicating that roof 

materials comply with Solar Reflectance Index requirement. 

B. Product Data:  For each type of product indicated. 

C. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, 
and attachments to other work. 
1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Roof plan showing orientation of steel roof deck and orientation of membrane 

roofing and fastener spacing and patterns for mechanically fastened 
membrane roofing. 

4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 

D. Samples for verification: For the following products: 
1. 4-inch x 6-inch sample of roofing membrane, of color specified. 
2. Sample of roofing membrane with factory weld. 
3. 4-inch x 6-inch sample of walkway pad.  
4. Termination bar, fascia bar with cover, drip edge and gravel stop if to be used. 
5. A Sample of each fastener type to be used for installing membrane, 

insulation/recover board, termination bar and edge details. 

E. Installer Certificates: Signed by roofing system manufacturer certifying that 
Installer is approved, authorized, or licensed by manufacturer to install roofing 
system. 

F. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing 
system complies with requirements specified in Performance Requirements Article. 

G. ASTM D4434-96 Certification: Supply test results from qualified testing agency 
that states that the roofing product meets the requirements for type III PVC sheet 
roofing as defined in ASTM D4434-96.  

H. Product Test Reports:  Based on evaluation of comprehensive tests performed by 
manufacturer and witnessed by a qualified testing agency, for components of 
membrane roofing system. 

I. Field quality-control reports. 
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J. Maintenance Data: Outlining leak reporting procedure, maintenance requirements, 
and emergency repair procedures. 

1.07 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is FM Approvals 
approved for membrane roofing system identical to that used for this Project. 

B. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed 
by FM Global and membrane roofing system manufacturer to install manufacturer's 
product and that is eligible to receive manufacturer's special warranty. 

C. Source Limitations:  Obtain components including roof insulation, fasteners for 
membrane roofing system as approved by membrane roofing manufacturer. 

D. Preinstallation Roofing Conference:  Conduct conference at Project site. 
1. Meet with Owner, Architect, Owner's insurer if applicable, testing and 

inspecting agency representative, roofing Installer, roofing system 
manufacturer's representative, deck Installer, and installers whose work 
interfaces with or affects roofing, including installers of roof accessories and 
roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including 
manufacturer's written instructions. 

3. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with 
requirements, including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof 

penetrations, equipment curbs, and condition of other construction that will 
affect roofing system. 

7. Review governing regulations and requirements for insurance and certificates 
if applicable. 

8. Review temporary protection requirements for roofing system during and after 
installation. 

9. Review roof observation and repair procedures after roofing installation. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken 
and labeled with manufacturer's name, product brand name and type, date of 
manufacture, approval or listing agency markings, and directions for storing and 
mixing with other components. 



  
CITY OF ALAMEDA, FIRE STATION 3 07 54 00 - 6 
FEBRUARY 24, 2015          214073.00 THERMOPLASTIC MEMBRANE ROOFING (PVC) 
 

B. Store liquid materials in their original undamaged containers in a clean, dry, 
protected location and within the temperature range required by roofing system 
manufacturer.  Protect stored liquid material from direct sunlight. 
1. Discard and legally dispose of liquid material that cannot be applied within its 

stated shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by 
sunlight, moisture, soiling, and other sources.  Store in a dry location.  Comply with 
insulation manufacturer's written instructions for handling, storing, and protecting 
during installation. 

D. Handle and store roofing materials and place equipment in a manner to avoid 
permanent deflection of deck. 

1.09 PROJECT CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted 
weather conditions permit roofing system to be installed according to 
manufacturer's written instructions and warranty requirements.  

1.10 WARRANTY 

A. Contractor Warranty: The contractor shall warrant the roof application with respect 
to workmanship and proper application for two (2) years from the date of favorable 
inspection by the roof membrane manufacturer. Should any leaks covered under the 
warranty occur during this period, corrective action will be taken by the contractor 
to repair the roof to the satisfaction of the owner and the roof membrane 
manufacturer.  All corrective work will be done at no cost to the owner or the roof 
membrane manufacturer. 

B. Manufacturer Warranty: Must be no-dollar limit type and provide for completion of 
repairs, replacement of membrane or total replacement of the roofing system at the 
then-current material and labor prices throughout the life of the warranty. In 
addition the warranty must meet the following criteria: 
1. Warranty Period: 20 years from date of Substantial Completion. 
2. No exclusions for damage caused by ponded water or biological growth, or 

for incidental or consequential damages.  
3. Issued direct from and serviced by the roof membrane manufacturer.  
4. Transferable for the full term of the warranty.  
5. No additional charge for the warranty.  

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 
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A. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 
1. Sarnafil Inc. 
2. Cooley Engineered Membranes; Div. of Cooley Group. 
3. GAF Materials Corporation, EverGuardPVC. 

2.02 PVC ROOFING MEMBRANE 

A. PVC Sheet: ASTM D4434, Type III, fabric reinforced, as follows:  
1. Product: Subject to compliance with requirements, provide PVC roofing 

membrane that meets or exceeds the requirements stated under the section 
titled Performance Requirements. 

2. Thickness: 60 mils, +/- 2 mils. 
3. UL Class: A 
4. Exposed Face Color:  White. 
5. Fully Adhered. 

2.03 AUXILIARY MATERIALS 

A. General:  Auxiliary membrane roofing materials recommended by roofing system 
manufacturer for intended use, and compatible with membrane roofing. 
1. Liquid-type auxiliary materials shall comply with VOC limits of authorities 

having jurisdiction. 

B. Sheet Flashing: Manufacturer's standard sheet flashing of same material, type, 
reinforcement, thickness, and color as PVC sheet membrane.  

C. Prefabricated Flashing: Prefabricated flashings for pipes, curbs, inside and outside 
corners of same material, type, reinforcement, and color as PVC sheet membrane. 

D. Sealants and Adhesives: Caulk, pourable sealant, mastic and adhesives must be 
supplied by the roof membrane manufacturer. 

E. Slip Sheet and Cover Boards: Slip sheet or cover boards, of type required by the 
roof membrane manufacturer for the application.  

F. Termination Bars: Standard rigid exterior vinyl bar,1.5-inch wide with slotted holes 
6-inch on center must be manufactured by the roof membrane manufacturer.  

G. Edge Detail: Fascia bar and cover, prefabricated Drip Edge, prefabricated Gravel 
Stop and 2-Piece Compression Metal Edge must be manufactured by the roof 
membrane manufacturer in custom shapes and sizes as shown in drawings. 

H. Vinyl Coated Metal: 24 gauge, hot-dipped galvanized, grade 90 metal with a 
minimum of 17 mil of manufacturers membrane laminated to one side. 

http://www.specagent.com/LookUp/?uid=123456819323&mf=04&src=wd�
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I. Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting 
corrosion-resistance provisions in FMG 4470, designed for fastening membrane to 
substrate, and supplied by the roof membrane manufacturer. 

J. Two-Way Vents: Provided by the roof membrane manufacturer. Must install a 
minimum of 1 vent per each 1000 square-feet.  

2.04 ROOF INSULATION 

A. General:  Preformed roof insulation boards manufactured or approved by PVC 
membrane roofing manufacturer, selected from manufacturer's standard sizes 
suitable for application, of thicknesses indicated and that produce FM Approvals-
approved roof insulation. 
1. R-value: R-30, subject to compliance with requirements, provide insulation 

with minimum R-value of 25 °F·ft²·h/Btu. 
2. Insulation Attachment:  Adhered.  

B. Polyisocyanurate Board Insulation: ASTM C1289, Type II, felt or glass-fiber mat 
facer on both major surfaces. 

C. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes 
where indicated for sloping to drain. Fabricate to slopes indicated. 

2.05 ACCESSORIES 

A. General: Roof insulation accessories recommended by insulation manufacturer for 
intended use and compatible with membrane roofing  

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Approvals 4470, designed for fastening roof 
insulation and cover boards to substrate, and acceptable to roofing system 
manufacturer. 

C. Roof Board: ASTM C1177/C1177M, glass-mat, water-resistant gypsum substrate, 
1/4 inch thick. 
1. Product: Subject to compliance with requirements, provide Dens-Deck® 

Prime by Georgia-Pacific Corporation. 

2.06 WALKWAYS 

A. Flexible Walkways: Provide non-skid, maintenance-free walkway pads in areas of 
heavy foot traffic and around mechanical equipment. Walkway pads must be 
manufactured by the roof membrane manufacturer.  

PART 3 - EXECUTION 
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3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance 
with the following requirements and other conditions affecting performance of 
roofing system:  
1. Verify that roof openings and penetrations are in place and set and braced and 

that roof drains are securely clamped in place. 
2. Verify that wood blocking, curbs, and nailers are securely anchored to roof 

deck at penetrations and terminations and that nailers match thickness of 
insulation.  

3. Proceed with installation only after unsatisfactory conditions have been 
corrected.  

3.02 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to 
roofing installation according to the roof membrane manufacturer's written 
instructions. Remove sharp projections.  

B. Prevent materials from entering and clogging roof drains and conductors and from 
spilling or migrating onto surfaces of other construction. Remove roof-drain plugs 
when no work is taking place or when rain is forecast.  

C. Complete terminations and base flashings and provide temporary seals to prevent 
water from entering completed sections of roofing system at the end of the workday 
or when rain is forecast. Remove and discard temporary seals before beginning 
work on adjoining roofing.  

3.03 INSULATION INSTALLATION 

A. Coordinate installing membrane roofing system components so insulation is not 
exposed to precipitation or left exposed at the end of the workday. 

B. Comply with membrane roofing system and insulation manufacturer's written 
instructions for installing roof insulation. 

C. Install tapered insulation under area of roofing to conform to slopes indicated. 

D. Install insulation under area of roofing to achieve required thickness.  Where overall 
insulation thickness is 2.7 inches or greater, install two or more layers with joints of 
each succeeding layer staggered from joints of previous layer a minimum of 6 
inches in each direction. 

E. Trim surface of insulation where necessary at roof drains so completed surface is 
flush and does not restrict flow of water. 
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F. Install insulation with long joints of insulation in a continuous straight line with end 
joints staggered between rows, abutting edges and ends between boards.  Fill gaps 
exceeding 1/4 inch with insulation. 
1. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations. 

G. Adhered Insulation: Install each layer of insulation and adhere to approved substrate 
as follows:  
1. Adhere insulation with product approved by the roof membrane manufacturer. 

Follow the roof membrane manufacturer's application guidelines. 
2. Set each layer of insulation in insulation adhesive. Follow adhesive 

manufacturer's application guidelines.  

H. Install cover boards over insulation with long joints in continuous straight lines with 
end joints staggered between rows. Stagger joints from joints in insulation below a 
minimum of 6 inches (150 mm) in each direction. Loosely butt cover boards 
together and fasten to roof deck.  
1. Fasten according to requirements in FMG's "Approval Guide" for specified 

Windstorm Resistance Classification.  
2. Fasteners and plates must be supplied by the roof membrane manufacturer.  

3.04 ADHERED ROOFING MEMBRANE INSTALLATION 

A. Install prefabricated roofing sections over area to receive roofing according to the 
roof membrane manufacturer's written instructions.  
1. Confirm that substrate is approved by the roof membrane manufacturer to 

receive adhered membrane.  
2. If membrane is to be adhered to a substrate board or an insulation board, 

confirm that the board is attached per the roof membrane manufacturer's 
specification.  

3. Apply adhesive within the temperature range and at application rates specified 
by the roof membrane manufacturer. 

B. Accurately align each prefabricated roofing section in order to maintain overlaps of 
the minimum dimensions required by the roof membrane manufacturer.  

C. Seams: Clean seam areas, overlap roofing membrane, and hot-air weld side and end 
laps of roofing membrane according to the roof membrane manufacturer's written 
instructions to ensure a watertight seam installation.  
1. Hot-air welded seams must be a minimum of 1-1/2 inch wide.  
2. After seam has cooled make a hands and knees inspection with a probe. 

Repair any deficiencies found immediately.  

D. Mechanically fasten roofing membrane securely at terminations, penetrations, and 
perimeter of roofing.  

E. Penetrations: Utilize prefabricated flashings for penetrations such as pipes, 
equipment curbs, braces and pitch pockets. These flashings shall be made of the 
same membrane as the roof sections. Hot-air weld the flashing's skirt to the roofing 
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section and properly terminate the flashing to the penetration per the roof 
membrane manufacturer's specification.  

F. Drains and Scuppers: Follow the roof membrane manufacturer's specification to 
properly terminate the roofing sections at drains and scuppers. Clamping rings may 
be used to terminate the roof section at roof drains. If the drain does not have a 
clamping ring, or it cannot be used, a prefabricated drain boot must be used. 
Prefabricated flashings must be utilized for scuppers. 

3.05 FLASHING INSTALLATION 

A. General: 
1. All penetrations must be at least 24" (61 cm) from curbs, walls, and edges to 

provide adequate space for proper flashing. 
2. Flash all perimeter, curb, and penetration conditions with coated metal, 

membrane flashing, and flashing accessories as appropriate to the site 
condition. 

3. All coated metal and membrane flashing corners shall be reinforced with 
preformed corners or non-reinforced membrane. 

4. Hot-air weld all flashing membranes, accessories, and coated metal.  A 
minimum 2" wide (hand welder) weld is required. 

B. Coated Metal Flashings: 
1. Coated metal flashings shall be formed in accordance with current 

manufacturer construction details and SMACNA guidelines. 
2. Coated metal sections used for roof edging, base flashing and coping shall be 

butted together with a ¼" gap to allow for expansion and contraction. Hot-air 
weld a 6" wide reinforced membrane flashing strip to both sides of the joint, 
with approximately 1" on either side of the joint left un-welded to allow for 
expansion and contraction. 2" wide aluminum tape can be installed over the 
joint as a bond-breaker, to prevent welding in this area. 

3. Coated metal used for sealant pans, scupper inserts, corners of roof edging, 
base flashing and coping shall be overlapped or provided with separate metal 
pieces to create a continuous flange condition, and pop-riveted securely. Hot-
air weld a 6" wide reinforced membrane flashing strip over all seams that will 
not be sealed during subsequent flashing installation. 

4. Provide a ½" hem for all exposed metal edges to provide corrosion protection 
and edge reinforcement for improved durability. 

5. Provide a ½" hem for all metal flange edges whenever possible to prevent 
wearing of the roofing and flashing membranes at the flange edge. 

6. Coated metal flashings shall be nailed to treated wood nailers or otherwise 
mechanically attached to the roof deck, wall or curb substrates, in accordance 
with construction detail requirements. 

C. Reinforced Membrane Flashings: 
1. The thickness of the flashing membrane shall be the same as the thickness of 

the roofing membrane. 
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2. Membrane flashing may either be installed loose or fully adhered to the 
substrate surface in accordance with "Construction Detail Requirements". 

3. Apply bonding adhesive at a rate resulting in 60 square feet/gallon of finished 
roofing material for solvent-based bonding adhesives, and at a rate of 125 
square feet/gallon of finished roofing material for water-borne bonding 
adhesive. Apply bonding adhesive to both the underside of the membrane and 
the substrate surface at 120 square feet per gallon (Solvent Based) and 250 
square feet per gallon (Water Based). A greater quantity of bonding adhesive 
may be required based upon the substrate surface condition.  The bonding 
adhesive must be allowed to dry until tacky to the touch before flashing 
membrane application. 

4. Apply the adhesive only when outside temperature is above 40°F. 
Recommended minimum application temperature is 50°F to allow for easier 
adhesive application. 

5. The membrane flashing shall be carefully positioned prior to application to 
avoid wrinkles and buckles. 

D. Un-reinforced Membrane Flashings: 
1. Un-reinforced membrane is used to field-fabricate penetration or 

reinforcement flashings in locations where preformed corners and pipe boots 
cannot be properly installed. 

2. Penetration flashings constructed of un-reinforced membrane are typically 
installed in two sections, a horizontal piece that extends onto the roofing 
membrane and a vertical piece that extends up the penetration. The two pieces 
are overlapped and hot-air welded together. 

3. The un-reinforced membrane flashing shall be adhered to the penetration 
surface. Apply bonding adhesive at a rate resulting in 60 square feet/gallon of 
finished roofing material for solvent-based bonding adhesives, and at a rate of 
125 square feet/gallon of finished roofing material for water-borne bonding 
adhesive. Apply bonding adhesive to both the underside of the membrane and 
the substrate surface at 120 square feet per gallon (Solvent Based) and 250 
square feet per gallon (Water Based).The bonding adhesive must be allowed 
to dry until tacky to the touch before flashing membrane application. 

E. Roof Edges: 
1. Roof edge flashings are applicable for gravel stop and drip edge conditions as 

well as for exterior edges of parapet walls. 
2. Flash roof edges with coated metal flanges nailed 4" o.c. to pressure-treated 

wood nailers.  Hot-air weld roof membrane to metal flanges. 
3. When the fascia width exceeds 4", coated metal roof edging must be attached 

with a continuous cleat to secure the lower fascia edge. The cleat must be 
secured to the building no less than 12" o.c. 

4. Alternatively, roof edges may be flashed with a 2-piece snap on fascia system, 
adhering the roof membrane to a metal cant with bonding adhesive and face 
nailing the membrane 8" on center prior to installing a snap-on fascia (MA-
206, 207). 

F. Parapet and Building Walls: 
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1. Flash walls with PVC membrane adhered to the substrate with bonding 
adhesive, loose applied (Less than 18" in height) or with coated metal flashing 
nailed 4" on center to pressure-treated wood nailers. 

2. Secure membrane flashing at the top edge with a termination bar. Water Block 
shall be applied between the wall surface and membrane flashing underneath 
all exposed termination bars. Exposed termination bars shall be mechanically 
fastened 8" on center; termination bars that are counter flashed shall be 
fastened 12" on center. 

3. Roof membrane must be mechanically attached along the base of walls with 
screws and plates (deck securement) or screws and inverted termination bar 
(wall securement) at the following rate: 

Mechanically Attached Systems Per in-lap on center spacing, with a 12" maximum 
Fully Adhered Systems 12" on center 

4. All coated metal wall flashings and loose applied membrane flashings must be 
provided with separate metal counterflashings, or metal copings. 

5. Metal counterflashings may be optional with fully adhered flashings 
depending on guarantee requirements. Exposed termination bars must be 
sealed with appropriate caulking. 

G. Curbs and Ducts: 
1. Flash curbs and ducts with PVC membrane adhered to the curb substrate with 

bonding adhesive, loose applied (Less than 18" in height) or with coated metal 
flashing nailed 4" on center to pressure-treated wood nailers. 

2. Secure membrane flashing at the top edge with a termination bar. Water Block 
shall be applied between the curb/duct surface and membrane flashing 
underneath all termination bars. Exposed termination bars shall be 
mechanically fastened every 8"o.c.; termination bars that are counter flashed 
shall be fastened 12" on center. 

3. Roof membrane must be mechanically attached along the base of walls with 
screws and plates (deck securement) or screws and inverted termination bar 
(wall securement) at the following rate: 

Mechanically Attached Systems Per in-lap on center spacing, with a 12" maximum 
Fully Adhered Systems 12" on center 

4. All coated metal curb flashings and loose applied membrane flashings must be 
provided with separate metal counterflashings, or metal copings. 

5. Metal counterflashings may be optional with fully adhered flashings 
depending on guarantee requirements. Exposed termination bars must be 
sealed with appropriate caulking. 

3.06 WALKWAY INSTALLATION 

A. Flexible Walkways: Install walkway products in locations indicated. Heat weld to 
roof membrane according to the roof membrane manufacturer's specification.  

3.07 FIELD QUALITY CONTROL 
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A. Final Roof Inspection:  Arrange for roofing system manufacturer's technical 
personnel to inspect roofing installation on completion. 

B. Repair or remove and replace components of membrane roofing system where 
inspections indicate that they do not comply with specified requirements. 

C. Additional inspections, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

D. Warranty: Upon receipt of the required materials, certifying inspection and 
acceptance of the installation by the roof membrane manufacturer, the warranty 
shall be duly executed and issued to the Owner. 

3.08 PROTECTING AND CLEANING 

A. Protect membrane roofing system from damage and wear during remainder of 
construction period.  When remaining construction will not affect or endanger 
roofing, inspect roofing for deterioration and damage, describing its nature and 
extent in a written report, with copies to the Owner.  

B. Correct deficiencies in or remove membrane roofing system that does not comply 
with requirements, repair substrates, and repair or reinstall membrane roofing 
system to a condition free of damage and deterioration at time of Substantial 
Completion and according to warranty requirements.  

C. Clean overspray and spillage from adjacent construction using cleaning agents and 
procedures recommended by the roof membrane manufacturer.  

END OF SECTION 07 54 00 
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PART 1 - GENERAL 

SECTION 07 62 00 - SHEET METAL FLASHING AND TRIM  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Provide all metal flashing and sheet metal work, as shown on the drawings 

and as herein specified. 
2. Gutters and connections to downspouts 
3. Stucco weep screeds 
4. Window sill flashing 
5. Door head flashing 
6. Roof perimeter and sidewall flashing 
7. Soffit vents 
8. Electrical penetrations 
9. Vertical flashing adjacent to exterior entrances 

B. Related Sections include the following: 
1. Division 04 Section - Unit Masonry for through-wall flashing. 
2. Division 06 Section - Rough Carpentry for blocking, nailers, etc. 
3. Division 07 Section – Concrete Tile Roofing. 
4. Division 07 Section - Joint Sealers. 
5. Division 07 Section - Painting. 
6. Division 07 Section - Roof Specialties for manufactured roof specialties not  

 part of sheet metal flashing and trim. 
7. Division 08 Section - Metal Windows 
8. Division 08 Section - Aluminum Entrances and Storefront 
9. Division 09 Section - Stucco Plaster 

1.03 PERFORMANCE REQUIREMENTS AND QUALITY ASSURANCE 

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. 
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B. Sheet Metal Standard for Flashing and Trim:  Comply with the latest edition of 
NRCA's "The NRCA Roofing Manual" and SMACNA's "Architectural Sheet Metal 
Manual" requirements for dimensions and profiles shown unless more stringent 
requirements are indicated. 
1. Sheet Metal Standard for Copper:  Comply with CDA's "Copper in   

 Architecture Handbook."  Conform to dimensions and profiles shown   
 unless more stringent requirements are indicated. 

C. Roof edge flashings shall be designed without exposed fasteners, including at 
the inside face of copings, and as follows: 
1. Wind-Uplift Resistance:  Provide metal roof edge flashing assemblies that 

comply with UL 580 for wind-uplift-resistance class indicated. 
a. Uplift Rating:  UL 90. 

2. FM Approvals Listing:  Design, fabricate and install copings and roof edge 
flashings that are listed in FM Approvals' "RoofNav" and approved for 
windstorm classification,  Class 1-105, or greater where required by local 
codes or authorities having  jurisdiction, whichever  requirement is most 
stringent.  Identify materials with name of fabricator and design approved by 
FM Approvals. 

3. SPRI Wind Design Standard:  Roof edge flashings for low slope roofs shall be 
designed and installed for wind loads in accordance with IBC Chapter  16, 
including local code amendments as applicable, and tested for  resistance in 
accordance with Test Methods RE-1, RE-2 and RE-3 of ANSI/SPRI/FM 
4435/ES-1. 
a. Roof edge products shall be UL Classified by Underwriters 

Laboratories, Inc. or other building code approved 3rd party verification 
of compliance with the ANSI/SPRI/FM 4435/ES-1 Wind Design 
Standard. 

D. Recycled Content of Copper-Sheet Flashing and Trim:  Postconsumer recycled 
content plus one-half of preconsumer recycled content not less than [40] percent. 

E. Recycled Content of Steel-Sheet Flashing and Trim:  Postconsumer recycled 
content plus one-half of preconsumer recycled content not less than [25] percent. 

F. Recycled Content of Zinc-Sheet Flashing and Trim:  Postconsumer recycled content 
plus one-half of preconsumer recycled content not less than [15] percent. 

G. 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.  Account for temperature change of 120 
deg F ambient, 180 deg F material surfaces. 

H. Installer:  Engage an experienced installer who has completed similar work of a 
comparable scale with a record of successful performance. 
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1.04 GUARANTEE 

A. Sheet metal applicator and General Contractor shall personally guarantee sheet 
metal work for a period of Two-Years after acceptance of the building by the 
Owner against any defects or water leaks.   Guarantee shall include all labor and 
materials necessary to correct any defects or water leaks upon notice from the 
Owner. 

B. Furnish manufacturer's standard 20 year warranty stating architectural fluorocarbon 
finish will be:  
1. Free of fading of color change in excess of 6 NBS units as measured per 

ASTM D 2244-68; 
2. Will not chalk in excess of numerical rating of 7 when measured in 

accordance with standard procedures specified in ASTM D 659-74; 
3. Will not peel, crack, chip, or de-laminate. 

1.05 SUBMITTALS 

A. Division 01 Section - Submittal Procedures: Procedures for submittals. 

B. Submit shop drawings for review and approval prior to ordering of materials and 
fabrication of the required shapes and metal flashings.  Submittal for the coping 
system is required. 

C. Failure by the contractor to submit shop drawings required above shall release the 
Architect from any liabilities due to the negligence on the part of the Contractor to 
comply with the construction documents. 

D. Samples:  Submit samples of sheet metal flashings, trim, copings, accessory items, 
and prefinished items of profiles, gauge and finish to be used. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Sheet metal for receivers and counter-flashings:  26 gauge or as noted on drawings 
galvanized sheet steel bent to required shapes.   

B. Sheet metal for downspouts, leader boxes, scuppers, eave flashing, copings, gravel 
stops, gutters, drip edges and similar exposed items shall be 20 gauge hot-dip 
galvanized sheet steel.  Bend to required shapes.   

C. Stainless Steel Sheet:  ASTM A 240 / A240M or ASTM A 666, type 304, dead soft, 
fully annealed.  Provide sheet in 18 gauge thickness for jamb flashing.  
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D. Gutter, Downspout and Fascia at Canopies and Metal Roofing:  22 Gauge 
galvanized steel with Kynar 500 coating.  Provide 1" straps at 30" o.c. and bracket 
hangers at 30" o.c.  Gutter to be color as selected by Architect. 

E. Finish for Galvanized Steel:  Kynar coating in colors as selected by Architect. 

F. Nails for Sheet Metal Work:  10 Gauge galvanized ring type steel of sufficient 
length to adequately secure sheet metal work. 

G. Aluminum Trim Fasteners:  Exposed fasteners shall be aluminum or stainless steel.  
Unexposed fasteners may be cadmium or zinc plated steel in accordance with 
ASTM A164-55 and 165-55.  Steel anchors shall be properly insulated from 
aluminum. 

H. Roof Penetration Flashing:  Lead coated copper 16 oz./SF. Roof Penetration 
Flashing:  Lead coated copper 16 oz. /SF. 

I. Through-Wall, Door/Window Sill and Head Flashings:  3 oz. copper composite 
Multi-Flash 500 by York or approved equal. 

J. Metal Jamb Flashing:  Provide 18 gauge stainless steel, with hemmed edge. 

K. Reglets:  Equal to Fry original metal reglet. 

L. Counter Flashing.  "Springlock Flashing" by Fry Reglet. 

M. Sheet Metal Fasteners:  Galvanized steel with washers where required. 

N. Hooded Pans with Pourable Sealant:  As detailed in drawings, constructed of 20 
gauge galvanized sheet steel, riveted and soldered watertight.  Provide hooded pans 
at all new pipe, conduit, refrigerant line and other similar through-roof penetrations 
as necessary where power / condensate do not penetrate within RTU roof curbs.  
Bed flanges with plastic cement (Fed. Spec. SS-C-153, Type II) on top of roofing.  
Caulk around penetrations.  Fill pans with non-shrink grout to 1" from top, and fill 
to the top with pourable sealant.  Mold sealant to cone shape sloping to outside. 
1. Provide pans of adequate sizes for penetrations as indicated in Drawings, 

including space between penetrations within the same hooded pan. 

2.02 FABRICATION 

A. All exposed edges shall be hemmed 1/2" on underside. 

2.03 ALUMINUM FINISHES 

A. General:  Comply with Aluminum Association’s (AA) "Designation System for 
Aluminum Finishes:  for finish designations and application recommendations. 



 

  
CITY OF ALAMEDA, FIRE STATION 3 07 62 00 - 5 
FEBRUARY 24, 2015          214073.00 SHEET METAL FLASHING AND TRIM 
 

B. High-Performance Organic Coating Finish:  AA-C12C42R1x (Chemical Finish:  
cleaned with inhibited chemicals; Chemical Finish:  acid chromate-fluoride-
phosphate conversion coating; Organic Coating; as specified below).  Prepare, 
pretreat, and apply coating to exposed metal surfaces to comply with coating and 
resin manufacturer’s instructions. 
1. Fluoropolymer 2-Coat Coating system:  Manufacturer’s standard 2-coat, 

thermo cured system composed of specially formulated inhibitive primer and 
fluoropolymer color topcoat containing not less than 70 percent 
polyvinylidene fluoride resin by weight; complying with AAMA 605.2. 
a. Color and Gloss:  As selected by Architect from manufacturer’s full 

range of choices for color and gloss. 

PART 3 - EXECUTION 

3.01 INSPECTION OF SURFACES 

A. Applicator responsible for inspecting substrates upon which sheet metal materials 
are to be placed for any defects or conditions that would impair finished 
installation.  Application constitutes acceptance of the substrate. 

3.02 APPLICATION 

A. Details shown are design details, fabrication techniques, and methods as per 
SMACNA recommendations. 

B. Proper and adequate provisions shall be made in fabrication, installing and 
fastening sheet metal work for expansion and contraction of metal and other 
materials entering into the work so that pulling, splitting, opening of joints, warpage 
or other failure of the work shall be prevented.  Expansion joints in sheet metal 
placed not farther than 40 feet apart.  Dissimilar metal surfaces contacting one 
another, protected by bituminous coating to prevent galvanic or corrosive action 
from occurring. 

C. Counter flashing constructed in lengths not exceeding 10 feet and installed in 
receiver so that flashing lays tightly against base flashing and overlaps base 
flashings a minimum of 4 inches.  Joints between sections shall be tight and lay flat.  
Metal at corners continuous.  Bent, crimped or warped sections are not permitted. 
1. Coordinate counter-flashings with roofing installation of termination bars at 

top edge of roofing base flashings. 

D. Install pitch pans at equipment supports, pipes, conduits and other items penetrating 
roof or at items resting on roof without integral curbs and base flashing.  Bed 
flanges with plastic cement (Fed. Spec.  SS-C-153, Type II) on top of roofing.  
Caulk around penetrations.  Fill pans to top with pourable sealant and mold to cone 
shape sloping to outside. 
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3.03 INSTALLATION 

A. General:  unless otherwise indicated, install sheet metal flashing and trim to comply 
with performance requirements, manufacturer’s installation instructions, and 
SMACNA’s "Architectural Sheet Metal Manual."  Anchor units of Work securely 
in place by method indicated, providing for thermal expansion of metal units; 
conceal fasteners where possible, and set units true to line and level as indicated.  
Install work with laps, joints, and seams that will be permanently watertight and 
weatherproof. 
1. All complete work shall be water and weathertight.  Joints, cuts, miters, 

splices or other installation means made as neat as possible.  Fastenings as 
inconspicuous as possible. 

B. Install exposed sheet metal Work that is without excessive oil canning, buckling, 
and tool marks and that is true to line and levels indicate, with exposed edges folded 
back to form hems.  Install sheet metal flashing and trim to fit substrates and to 
result in waterproof and weather-resistant performance.  Verify shapes and 
dimensions of surfaces to be covered before fabricating sheet metal. 

C. Expansion Provisions:  Provide for thermal expansion of exposed sheet metal work.  
Space movement joints at maximum of 10 feet with no joints allowed within 24 
inches of corner or intersection.  Where lapped or bayonet-type expansion 
provisions in Work cannot be used or would not be sufficiently weatherproof and 
waterproof, form expansion joints of intermeshing hooked flanges, not less that 1 
inch deep, filled with mastic sealant (concealed within joints). 

D. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  
Pretin edges of sheets to be soldered to a width of 1-1/2 inches, except where 
pretinned surface would show in finished Work. 
1. Do not solder the following metals: 

a. Aluminum. 
2. Pretinning is not required for the following metals: 

a. Lead-coated copper. 
3. Do not use torches for soldering.  Heat surfaces to receive solder and flow 

solder into joint.  Fill joint completely.  Completely remove flux and spatter 
from exposed surfaces. 

E. Sealed Joints:  Form no expansion, but movable, joints in metal to accommodate 
elastomeric sealant to comply with SMACNA standards.  Fill joint with sealant and 
form metal to completely conceal sealant. 
1. Use joint adhesive for nonmoving joints specified not to be soldered. 

F. Seams:  Fabricate nonmoving seams in aluminum with flat-lock seams.  Form 
seams and seal with epoxy seam sealer.  Rivet joints for additional strength. 

G. Separations:  Separate metal from non-compatible metal or corrosive substrates by 
coating concealed surfaces, at locations of contact, with asphalt mastic or other 
permanent separation as recommended by manufacturer. 
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1. Underlayment:  Where installing stainless steel or aluminum directly on 
cementitious or wood substrates, install a slip sheet of red-rosin paper and a 
course of polyethylene underlayment. 

2. Bed flanges of Work in a thick coat of roofing cement where required for 
waterproof performance. 

H. Roof-drainage System:  Install drainage items fabricated from sheet metal, with 
straps, adhesives, and anchors recommended by SMACNA’S Manual or the item 
manufacturer, to drain roof in the most efficient manner.  Coordinate roof-drain 
flashing installation with roof-drainage system installation.  Coordinate flashing and 
sheet metal items for steep-sloped roofs with roofing installation. 

I. Roof-Penetration Flashing; Coordinate roof-penetration flashing installation with 
roofing and installation of items penetrating roof.  Install flashing as follows: 
1. Turn lead flashing down inside vent piping, being careful not to block vent 

piping with flashing. 
2. Seal and clamp flashing to pipes penetrating roof, other than lead flashing on 

vent piping. 

J. Splash Pans:  Install where downspouts discharge on low-sloped roofs, unless 
otherwise shown.  Set in roof cement or sealant compatible with roofing. 

K. Precast Concrete Splash Blocks:  Install where downspouts discharge on grade 
unless otherwise shown. 

3.04 FLASHING & COUNTERFLASHING REQUIREMENTS 

A. Joints in thru-wall flashings and counter-flashings shall be lapped 4" minimum with 
laps bedded in sealant. 

B. Head and sill flashings shall not have joints and shall have sides turned up (edge 
dams) with all corners folded, not cut and shall extend 9" minimum beyond both 
sides of opening. 

C. Head, sill and thru-wall flashings shall be set in a bead of sealant applied under the 
exterior edge of the flashing and on top of the masonry or lintel angle on which the 
flashing rests. 

D. Penetrations in thru-wall flashing are not permitted.  Vents in thru-wall flashing 
shall be completely flashed and water tight. 

E. Metal reglets shall have a bead of sealant installed to complete system with counter-
flashing. 

F. All thru-wall flashing shall extend through and up the interior face of exterior 
gypsum sheathing, as applicable. 
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G. Install metal jamb flashing, in material as noted, over adjacent air barrier system at 
jambs of curtainwall and other locations as shown on the drawings, as required to 
close openings to cavity wall.  Mechanically attach with stainless steel fasteners and 
seal metal flashing to wall / air barrier with self adhering membrane flashing as 
specified in Division 07 Section - Modified Bituminous Sheet Air Barriers.  

3.05 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces, removing substances that might cause corrosion of 
metal or deterioration of finishes. 

END OF SECTION 07 62 00 
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PART 1 - GENERAL 

SECTION 07 71 00 - ROOF SPECIALTIES  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Roof vents. 
2. Soffit vent screeds 
3. Roof hatch 
4. Splash blocks 

B. Related Sections: 
1. Division 06 Section - Rough Carpentry for wood nailers, curbs, and blocking. 
2. Division 07 Section - Flashing and Sheet Metal for custom and site-fabricated 

sheet metal flashing and trim. 
3. Division 07 Section - Joint Sealants for field-applied sealants between roof 

specialties and adjacent materials. 

1.03 PERFORMANCE REQUIREMENTS AND QUALITY ASSURANCE 

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. Pre-installation Conference:  Conduct conference at Project site. 
1. Meet with Owner, Architect, Owner's insurer if applicable, Installer, and 

installers whose work interfaces with or affects roof specialties including 
installers of roofing materials and accessories. 

2. Examine substrate conditions for compliance with requirements, including 
flatness and attachment to structural members. 

3. Review special roof details, roof drainage, and condition of other construction 
that will affect roof specialties. 

C. Sheet Metal Standard for Flashing and Trim:  Comply with the latest edition of 
NRCA's "The NRCA Roofing Manual" and SMACNA's "Architectural Sheet Metal 
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Manual" requirements for dimensions and profiles shown unless more stringent 
requirements are indicated. 
1. Sheet Metal Standard for Copper:  Comply with CDA's "Copper in 

Architecture Handbook."  Conform to dimensions and profiles shown unless 
more stringent requirements are indicated. 

D. Wind-Uplift Resistance:  Provide metal roof edge flashing assemblies that comply 
with UL 580 for wind-uplift-resistance class indicated. 
1. Uplift Rating:  [UL 60] [UL 90]. 

E. FM Approvals Listing:  Manufacture and install copings and roof edge flashings 
that are listed in FM Approvals' "RoofNav" and approved for windstorm 
classification,  Class 1A-105, or greater where required by local codes or 
authorities having  jurisdiction, whichever requirement is most stringent].  
Identify materials with name of fabricator and design approved by FM Approvals. 

F. SPRI Wind Design Standard:  Manufactured copings and roof edge flashings for 
low slope roofs shall be designed and installed for wind loads in accordance with 
IBC Chapter 16, including local code amendments as applicable, and tested for 
resistance in accordance with Test Methods RE-1, RE-2 and RE-3 of 
ANSI/SPRI/FM 4435/ES-1. 
1. Roof edge products shall be UL Classified by Underwriters Laboratories, Inc. 

or other building code approved 3rd party verification of compliance with the 
ANSI/SPRI/FM 4435/ES-1 Wind Design Standard. 

G. Recycled Content of Copper-Sheet Flashing and Trim:  Postconsumer recycled 
content plus one-half of preconsumer recycled content not less than 40 percent. 

H. Recycled Content of Steel-Sheet Flashing and Trim:  Postconsumer recycled 
content plus one-half of preconsumer recycled content not less than 25 percent. 

I. Recycled Content of Zinc-Sheet Flashing and Trim:  Postconsumer recycled content 
plus one-half of preconsumer recycled content not less than 15 percent. 

J. 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.  Account for temperature change of  120 
deg F ambient, 180 deg F material surfaces. 

K. Installer:  Engage an experienced installer who has completed similar work of a 
comparable scale with a record of successful performance. 

1.04 SUBMITTALS 
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A. Product Data:  For each type of product indicated.  Include construction details, 
material descriptions, dimensions of individual components and profiles, and 
finishes. 

B. Shop Drawings:  For roof specialties.  Include plans, elevations, expansion-joint 
locations, keyed details, and attachments to other work.  Distinguish between plant- 
and field-assembled work.  Include the following: 
1. Details for expansion and contraction; locations of expansion joints, including 

direction of expansion and contraction. 
2. Pattern of seams and layout of fasteners, cleats, clips, and other attachments. 
3. Details of termination points and assemblies, including fixed points. 
4. Details of special conditions. 

C. Samples for Initial Selection:  For each type of roof specialty indicated with 
factory-applied color finishes. 

D. Samples for Verification:  For copings, roof-edge flashings, reglets and counter-
flashings made from 12-inch lengths of full-size components including fasteners, 
cover joints, accessories, and attachments. 

1.05 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for copings and roof-edge flashings. 

B. Warranty:  Sample of special warranty. 

1.06 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For roofing specialties to include in maintenance manuals. 

1.07 WARRANTY 

A. Coping System: Special Performance / 20-Year Warranty: Manufacturer shall 
guarantee that a coping system up to 32" wide, when installed per manufacturer’s 
instructions, will not blow off, leak, or cause membrane failure, even in wind 
conditions up to 110 mph, or the manufacturer shall at their option repair or replace 
their materials. 

B. Furnish manufacturer's standard 20 year warranty stating architectural fluorocarbon 
finish will be:  
1. Free of fading of color change in excess of 6 NBS units as measured per 

ASTM D 2244-68; 
2. Will not chalk in excess of numerical rating of 7 when measured in 

accordance with standard procedures specified in ASTM D 659-74; 
3. Will not peel, crack, chip, or de-laminate. 
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C. Furnish written warranty signed by applicator for two year period from date of 
substantial completion of building covering repairs required to maintain roof and 
flashings in watertight conditions. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Do not store roof specialties in contact with other materials that might cause 
staining, denting, or other surface damage.  Store roof specialties away from 
uncured concrete and masonry. 

B. Protect strippable protective covering on roof specialties from exposure to sunlight 
and high humidity, except to extent necessary for the period of roof specialties 
installation. 

PART 2 - PRODUCTS 

2.01 EXPOSED METALS 

A. Galvanized steel G90 with factory applied Kynar 500/Hylar 500 finish. 

2.02 CONCEALED METALS 

A. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 coating 
designation. 

2.03 UNDERLAYMENT MATERIALS 

A. Self-Adhering, High-Temperature Sheet:  Minimum 30 to 40 mils thick, consisting 
of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-
modified asphalt adhesive, with release-paper backing; cold applied.  Provide 
primer when recommended by underlayment manufacturer. 
1. Thermal Stability:  ASTM D 1970; stable after testing at 240 deg F. 
2. Low-Temperature Flexibility:  ASTM D 1970; passes after testing at minus 20 

deg F. 
3. Products:  Subject to compliance with requirements, provide one of the 

following: 
a. Carlisle Coatings & Waterproofing; CCW WIP 300HT. 
b. Grace Construction Products, a unit of W. R. Grace & Co.; Ultra. 
c. Henry Company; Blueskin PE200 HT. 
d. Owens Corning; WeatherLock Metal High Temperature Underlayment. 

2.04 MISCELLANEOUS MATERIALS 

http://www.specagent.com/LookUp/?ulid=5156&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456801071&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456801072&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456801073&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456801075&mf=04&src=wd�
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A. General:  Provide materials and types of fasteners, protective coatings, sealants, and 
other miscellaneous items required by manufacturer for a complete installation. 

B. Fasteners:  Manufacturer's recommended fasteners, suitable for application and 
designed to meet performance requirements.  Furnish the following unless 
otherwise indicated: 
1. Exposed Penetrating Fasteners:  Gasketed screws with hex washer heads 

matching color of sheet metal. 

C. Elastomeric Sealant:  ASTM C 920, elastomeric silicone polymer sealant of type, 
grade, class, and use classifications required by roofing-specialty manufacturer for 
each application. 

D. Bituminous Coating:  Cold-applied asphalt emulsion complying with 
ASTM D 1187. 

E. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for 
application. 

2.05 ROOF-EDGE FLASHING AND DRAINAGE SYSTEMS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide 
products as pre-manufactured by W.P. Hickman Co. 

B. Gutters:  "Wind Resistant Gutter", or approved equal. 

2.06 REGLETS AND COUNTERFLASHINGS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Fry 
Reglet Corporation or comparable product by one of the following: 
1. Hickman Company, W. P. 
2. MM Systems Corporation. 

B. Reglets:  Manufactured units formed to provide secure interlocking of separate 
reglet and counterflashing pieces, from the following exposed metal: 
1. Galvanized steel (24 ga.) G90 with factory applied Kynar 500/Hylar 500 

finish. 
2. Corners:  Factory mitered and mechanically clinched and sealed watertight. 
3. Surface-Mounted Type:  Provide reglets with slotted holes for fastening to 

substrate, with neoprene or other suitable weatherproofing washers, and with 
channel for sealant at top edge. 

4. Masonry Type, Embedded:  Provide reglets with offset top flange for 
embedment in masonry mortar joint. 

C. Counter-flashings:  Manufactured units of heights to overlap top edges of base 
flashings by 4 inches and in lengths not exceeding 10 feet designed to snap into 

http://www.specagent.com/LookUp/?ulid=5163&mf=04&src=wd�
http://www.specagent.com/LookUp/?ulid=5166&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456801135&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456801135&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456801137&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456801142&mf=04&src=wd�
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reglets and compress against base flashings with joints lapped, from the following 
exposed metal: 
1. Galvanized steel (24 ga.) G90 with factory applied Kynar 500/Hylar 500 

finish. 
a. Color:  As selected by Architect from manufacturer's full range. 

D. Accessories: 
1. Flexible-Flashing Retainer:  Provide resilient plastic or rubber accessory to 

secure flexible flashing in reglet where clearance does not permit use of 
standard metal counter-flashing or where reglet is provided separate from 
metal counter-flashing. 

2. Counter-flashing Wind-Restraint Clips:  Provide clips to be installed before 
counter-flashing to prevent wind uplift of counter-flashing lower edge. 

2.07 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 and painted 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. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual 
locations, dimensions, and other conditions affecting performance of the Work. 

B. Examine walls, roof edges, and parapets for suitable conditions for roof specialties. 

C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 
anchored. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 UNDERLAYMENT INSTALLATION 

A. Self-Adhering Sheet Underlayment:  Install wrinkle free.  Apply primer if required 
by underlayment manufacturer.  Comply with temperature restrictions of 
underlayment manufacturer for installation; use primer rather than nails for 
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installing underlayment at low temperatures.  Apply in shingle fashion to shed 
water.  Overlap edges not less than 3-1/2 inches.  Roll laps with roller.  Cover 
underlayment within 14 days. 

3.03 INSTALLATION, GENERAL 

A. General:  Install roof specialties according to manufacturer's written instructions.  
Anchor roof specialties securely in place, with provisions for thermal and structural 
movement.  Use fasteners, solder, protective coatings, separators, sealants, and 
other miscellaneous items as required to complete roof-specialty systems. 

1. Install roof specialties level, plumb, true to line and elevation; with limited 
oil-canning and without warping, jogs in alignment, buckling, or tool marks. 

2. Provide uniform, neat seams with minimum exposure of solder and sealant. 
3. Install roof specialties to fit substrates and to result in watertight performance.  

Verify shapes and dimensions of surfaces to be covered before manufacture. 
4. Torch cutting of roof specialties is not permitted. 

B. Metal Protection:  Protect metals against galvanic action by separating dissimilar 
metals from contact with each other or with corrosive substrates by painting contact 
surfaces with bituminous coating or by other permanent separation as recommended 
by manufacturer. 
1. Coat concealed side of stainless-steel roof specialties with bituminous coating 

where in contact with wood, ferrous metal, or cementitious construction. 
2. Underlayment:  Where installing metal flashing directly on cementitious or 

wood substrates, install a course of self-adhering, high-temperature sheet 
underlayment. 

3. Bed flanges in thick coat of asphalt roofing cement where required by 
manufacturers of roof specialties for waterproof performance. 

C. Expansion Provisions:  Allow for thermal expansion of exposed roof specialties. 
1. Space movement joints at a maximum of 10 feet with no joints within 18 

inches of corners or intersections unless otherwise shown on Drawings. 
2. 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. 

D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood blocking or 
sheathing not less than 1 recommended by fastener manufacturer to achieve 
maximum pull-out resistance. 

E. Seal joints with elastomeric sealant as required by roofing-specialty manufacturer. 

F. Seal joints as required for watertight construction.  Place sealant to be completely 
concealed in joint.  Do not install sealants at temperatures below 40 deg F. 

3.04 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION 
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A. General:  Install components to produce a complete roof-edge drainage system 
according to manufacturer's written instructions.  Coordinate installation of roof 
perimeter flashing with installation of roof-edge drainage system. 

B. Gutters:  Join and seal gutter lengths.  Allow for thermal expansion.  Attach gutters 
to firmly anchored gutter supports spaced not more than 12 inches apart.  Attach 
ends with rivets and solder to make watertight.  Slope to downspouts. 
1. Install gutter with expansion joints at locations indicated but not exceeding 50 

feet apart.  Install expansion joint caps. 
2. Install continuous on roof blocking with stainless steel fasteners. 

C. Downspouts:  Join sections with manufacturer's standard telescoping joints.  
Provide hangers with fasteners designed to hold downspouts securely to walls and 1 
inch away from walls; locate fasteners at top and bottom and at 3 per 10 feet. 
1. Provide elbows at base of downspout to direct water away from building. 

D. Splash Pans:  Install where downspouts discharge on low-slope roofs.  Set in 
elastomeric sealant. 

3.05 REGLET AND COUNTERFLASHING INSTALLATION 

A. General:  Coordinate installation of reglets and counter-flashings with installation 
of base flashings. 

B. Embedded Reglets:  See Division 04 Section - Unit Masonry Assemblies for 
installation of reglets. 

C. Surface-Mounted Reglets:  Install reglets to receive flashings where flashing 
without embedded reglets is indicated on Drawings.  Install at height so that 
inserted counterflashings overlap 4 inches over top edge of base flashings. 

D. Counterflashings:  Insert counterflashings into reglets or other indicated receivers; 
ensure that counterflashings overlap 4 inches over top edge of base flashings.  Lap 
counterflashing joints a minimum of 4 inches and bed with elastomeric sealant.  Fit 
counterflashings tightly to base flashings. 

3.06 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation 
and weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder and sealants. 

C. Remove temporary protective coverings and strippable films as roof specialties are 
installed.  On completion of installation, clean finished surfaces including removing 
unused fasteners, metal filings, pop rivet stems, and pieces of flashing.  Maintain 
roof specialties in a clean condition during construction. 
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D. Replace roof specialties that have been damaged or that cannot be successfully 
repaired by finish touchup or similar minor repair procedures. 

END OF SECTION 07 71 00 
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PART 1 - GENERAL 

SECTION 07 92 00 - JOINT SEALANTS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: Provide sealant required to close joints that would allow moisture 
or air to enter structure between fixed materials, as shown on the drawings and as 
herein specified, including but not limited to: 
1. Sealing of interior perimeter joints of window framing, door frames, and other 

openings in walls. 
2. Setting of thresholds in sealant. 
3. Sealing of joints between countertops and wall surfaces for a sanitary joint. 
4. Sealing of joints of every nature and description that would allow moisture or 

air penetration. 
5. Sealing of joints indicated to be caulked or sealed whether specifically 

mentioned herein or not. 
6. Sealing around all pipe, duct and vent penetrations. 
7. Sealing at paving joints. 

B. Related Sections include the following: 
1. Division 04 Section - Masonry. 
2. Division 07 Section - Flashing. 
3. Division 08 Section - Storefront. 
4. Division 09 Section – Tiling. 
5. Division 09 Section - Sealing of Joints Around Drywall Partitions. 
6. Division 09 Section - Painting. 
7. Division 21 Section - Fire Suppression. 
8. Division 22 Section - Plumbing. 
9. Division 23 Section - Mechanical. 
10. Division 26 Section - Electrical. 
11. Division 32 Section - Paving. 

1.03 JOB CONDITIONS 

A. Environmental Conditions:  Sealant work not permitted when air temperature is 
below 40 degrees F. 
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1.04 SUBMITTALS 

A. Product Data:  Submit manufacturer's product specifications, color range, 
handling/installation/curing instructions, and performance tested data sheets for each 
elastomeric product or joint backing material. 

B. LEED Submittals: 
1. Product Data for Credit IEQ 4.1:  For sealants and sealant primers used inside 

the weatherproofing system, documentation including printed statement of 
VOC content. 

2. "Laboratory Test Reports for Credit IEQ 4" Subparagraph below applies to 
LEED for Schools.  Laboratory Test Reports for Credit IEQ 4:  For sealants 
and sealant primers used inside the weatherproofing system, documentation 
indicating that products 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. Samples:  Manufacturer's color charts consisting of strips of cured sealants showing 
the full range of colors available for each product exposed to view. 

D. Submit samples of joint backing material. 

1.05 WARRANTY 

A. The Contractor shall submit, in writing, a warrant that all sealant work executed 
under this Section shall be free from defects in materials and workmanship for a 
period of two (2) years from date of acceptance of the Project, and he shall remedy 
any defects in the sealant work during the warranty period. 

PART 2 - PRODUCTS 

2.01 MATERIALS, 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. VOC Content of Interior Sealants:  Sealants and sealant primers used inside the 
weatherproofing system shall comply with the following limits for VOC content 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 
1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 



  
CITY OF ALAMEDA, FIRE STATION 3 07 92 00 - 3 
FEBRUARY 24, 2015          214073.00 JOINT SEALANTS 
 

2.02 MATERIALS 

A. Primers:  Non-staining type as recommended by sealant manufacturer for each 
working surface.  Material shall not leave residue or stain on adjacent surfaces.  
Each joint must be primed prior to sealing. 

B. Sealant for Interior and Exterior Masonry Control Joints: 2 part polyurethane sealant 
equivalent to "Sonolastic NP-2" by Sonneborne / BASF Chemical Co., "Dymeric 
240" by Tremco, or "Dyna Trol II" by Pecora.  Color to match adjacent surfaces. 

C. Sealant for Exterior Concrete Paving and Sidewalk Joints: Two part urethane (self 
leveling) sealant equal to "Sonolastic SL-2" by Sonneborne / BASF Chemical Co., 
"Urexpan NR-200" by Pecora, or "THC-900" Tremco.  Provide non-sag product at 
joints in vertical curbs, equal to NP-2 by Sonneborne / BASF. 

D. Sealant at Fountain:  Two part elastomeric polysulfide sealant equal to Sonneborn's 
"Polysulfide Sealant". 

E. Caulking for Interior Joints:  One part acrylic latex sealant equivalent to "AC-20" by 
Pecora, "Tremflex 834" by Tremco, "Acrylic Latex" caulk by DAP, or "Sonolac" by 
Sonneborn. 

F. Caulking for Countertop Joints:  One-part clear silicone sealant, 860 by Pecora, or 
equal. 

G. Joint Backing: Non-staining closed cell polyethylene foam rod oversized 30% to 
50%, equal to "Closed-cell Backer-rod" by Sonneborn. 

H. Solvents and Cleaning Agents:  Of a type specifically recommended by sealant 
manufacturer. 

I. Precompressed Expanding Foam Sealant: Shall be Gray "Illmod 600" as 
manufactured by "Tremco", Beachwood, Ohio or approved equal. 

J. Sealant for Windows for Acoustic Construction: Closed-cell polyvinyl chloride foam 
sealant with pressure-sensitive adhesive on one side; Norton® V740 Multipurpose 
Pressure Sensitive Adhesive Sealant Foam manufactured by Saint-Gobain. 

K. Sealant for Gypsum Board joints for Acoustic Construction:  USG "Acoustical 
Sealant" or equal by Tremco or Pecora. 

L. Closed-cell tape sponge neoprene for Acoustic Construction: 1/4" x 1", Press-on 
Products (800-323-7467 or 630-628-2255), Part No. P-8200 or P-8100. 

M. Foam Backer Rod for Acoustic Construction:  Closed cell polyethylene, ASTM 
C962.  Acceptable Manufacturers:  ITP, Nomeco, or approved equal. (Available 
through Tom Brown, Inc.  800-446-2298) 

N. Non-Hardening Sealant for Acoustic Construction 
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1. Non-hardening polyurethane type, ASTM C920, Type M, Class 25, Grade NS:  
Tremco "Dymeric 511" or approved equal. 

2. Non-hardening polysulphide type, ASTM C920, one-part:  Pecora "GC-9" or 
approved equal. 

3. Non-hardening silicone type, ASTM C920, Type S, Class 25, Grade NS, one-
part, low modulus type:  GE "Silpruf", Dow Corning 790, Tremco "Spectrum 
1", Pecora 864, or approved equal.. 

PART 3 - EXECUTION 

3.01 INSPECTION 

A. Applicator shall examine surfaces receiving sealant or caulking for any defects or 
joint sizes which would not structurally perform or for any unusual conditions which 
would interfere with proper installation of sealant or caulking. 

3.02 PREPARATION 

A. Thoroughly clean all joints removing all foreign matter such as dust, oil, grease, dirt 
or other loose particles.  Provide and apply non-staining primer as required by 
conditions and sealant manufacturer. 

B. When primer is dry, compress backup and insert into joint leaving 1/4" to surface 
open for joint sealing or leave open 1/2 of joint width, but not less that 1/4". 

C. Completely cut smooth and remove projection of existing gasket and/or sealant 
material at door and window framing to remain to achieve sound substrate for 
application. 

3.03 APPLICATION 

A. It is the intent and purpose and interpretation of this specification that in all areas, 
joints sealed shall be rendered structurally sound and impervious to the passage of 
water, moisture and dust. 

B. Follow sealant manufacturer's instructions regarding mixing, surface application, 
priming and application procedure. 

C. Sealant shall be applied under pressure with a hand or power activated gun having a 
nozzle of proper size to entirely fill joint void and shall be forced into joints with 
sufficient pressure to expel air and fill the joints solidly.  All joint surfaces shall be 
neatly tooled to a smooth surface, free of wrinkles and result in a flush joint when 
dry. 

D. Apply sealants when the ambient temperature is between 40° and 100° F. 
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E. All junctures between countertops, back splashes and walls shall be caulked with 
silicone sealant providing a sanitary tight joint. 

F. All junctures between piping and substrate of partitions, floors and ceiling shall be 
caulked.  

G. Precompressed expanding foam sealant shall be installed per manufacturer's 
requirements at all vertical expansion joints as noted on Drawings. 

H. Apply sealant bead at least 1/2 inch thick under each edge of threshold.  Remove 
excess and neatly point. 

I. Caulk perimeter of window frame, door frame or other items penetrating, 
intersecting or abutting walls, ceilings, floors, etc. 

J. Prime surface as required and apply sealant at all glazing, at metal to metal and glass 
to metal joints within the system. 

K. Apply bead of sealant at base of wall board. 

L. Furnish and install acoustical sealant at the following locations: 
1. All penetrations of partition, wall, and floor construction by ductwork, 

conduit, piping, or structure. 
2. All termination of partitions enclosing Noise Critical Spaces to abutting 

construction (e.g. partitions, structure, etc.) 
3. Both sides of door frames to abutting construction where doors are scheduled 

to have acoustical seals. 
4. Both sides of window frames to adjacent construction 
5. Perimeter of and penetrations through sound isolating ceilings, roof systems, 

and floor systems. 

M. Backer Rod shall be used in all joints, product to be constructed of closed cell foam, 
or appropriate resilient material for sealant.  Dimension shall be minimum 30% 
greater than joint width, unless otherwise indicated on details. 

3.04 CLEANING 

A. Clean adjacent surfaces free of sealant or soiling resulting from this work as work 
progresses.  Use solvent or cleaning agent as recommended by sealant manufacturer.  
All finished work shall be left in a neat, clean condition. 

END OF SECTION 07 92 00 
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PART 1 - GENERAL 

SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Provide hollow metal doors, interior and exterior knock-down steel frames as 

shown on the Drawings and as herein specified. 

B. Related Sections include the following: 
1. Division 04 Section - Masonry. 
2. Division 06 Section - Rough Carpentry. 
3. Division 07 Section - Flashing, Sheet Metal. 
4. Division 08 Section - Finish Hardware. 
5. Division 08 Section – Louvers and Vents 
6. Division 08 Section - Glazing. 
7. Division 09 Section - Gypsum Board. 
8. Division 09 Section - Painting. 

1.03 QUALITY ASSURANCE 

A. Design Criteria:  Doors and frames noted to have a specific hourly label, shall be 
Underwriter's Laboratories, Inc. labeled construction shall bear the required UL 
label. 

1.04 SUBMITTALS 

A. Division 01 Section - Submittal Procedures: Procedures for submittals. 

B. Manufacturer shall furnish a certificate to the Owner evidencing that materials 
delivered meet the labeled and/or fire resistive construction requirements. 

C. Shop drawings and details based on the Contract Documents shall be submitted to 
the Architect for review prior to fabrication of materials.  Shop drawings shall 
indicate all hardware mounting heights, reinforcement, opening sizes, etc.. 
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1.05 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery of Material:  Individually packaged in cartons, completely protecting 
frames. 

B. Frames shall be stored under cover on wood sills that will prevent rust and damage. 

1.06 JOB CONDITIONS 

A. Coordination 
1. The Contractor shall provide door and frame manufacturer with an approved 

hardware schedule, templates and hand for all doors.  Contractor shall advise 
door and frame manufacturer of any changes after information has been 
forwarded. 

2. Contractor will be completely responsible for coordination of information 
between hardware, door and frame manufacturer.  Contractor shall coordinate 
throat dimensions and clearance at thresholds and sill conditions with adjacent 
construction.  Any materials not properly coordinated shall be replaced by the 
Contractor at his own expense. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Exterior and Interior Door Frames:  In depth and profiles indicated furnished with 
2" faces (4" head at masonry) and 5/8" stops.  Strike jambs provided with 3 factory 
installed rubber bumpers.  Frames fabricated of 16 gauge quality annealed steel.  
Provide UL rating as required. 
1. Removable stops at exterior frames located at interior side of frames for 

security. 
2. Removable stops at interior frames located at interior (room) side of interior 

frames. 

B. Door Frame Anchorage Devices:  Provide with minimum of 6 wall anchors and 2 
adjustable base anchors, manufacturer's standard design.  Provide UL anchors as 
required.  Contractor is responsible to coordinate anchor types required with 
adjacent construction. 

C. Flush Doors:  1-3/4" Flush type door with no visible edge seams, constructed of 
minimum 16 gauge at exterior doors over polyurethane core or laminated of 
impregnated honeycomb cores.  Reinforcements provided for all hardware.  
Exterior doors, and doors between conditioned and unconditioned spaces, shall 
have minimum R factor of 4 and flush closing channel at top rail.  Doors mortised 
for hardware.  Provide louvers and fire rating as required. 
1. Use other core type(s) where required to achieve indicated R-values, STC 

ratings, and fire ratings, as approved by Architect.   
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2. Door louvers:  Provide fixed louvers consisting of louver blades formed of not 
lighter than 18 gage steel, welded 12 gage steel frames, with 12-gage security 
grill face plate perforated with 13/16-inch square holes 1-inch on center each 
way. Louvers in exterior doors shall be galvanized. Security louvers shall be 
furnished with manufacturers primed finish. Acceptable product, or equal: 

Anemostat Door Products; PLSL 

D. Prefinished Steel Knock-Down Interior Door Frames:  20 gauge ASTM A366 
commercial quality cold rolled steel in depth and profiles indicated furnished for 1-
3/4" doors.  Provide 22 gauge header and jamb at cased openings.  Frames shall 
be Dunbarton Corporation's "Rediframe" or approved equal. 
1. Frame face width: 1-3/4". 
2. Fire rated at rated openings, ratings up to 60 minutes as indicated in door 

schedule.  Provide in thicker gauge where required for indicated ratings.  
Confirm gasketing acceptable to frame Manufacturer and coordinate with 
hardware schedule prior to preparing hardware submittal. 

E. Door Mullion:  Provide complete heavy duty mullion at each pair of hollow metal 
doors  except where removable mullions are indicated in the hardware schedule. 
1. Refer to Division 08, Section "Door Hardware" for doors to receive 

removable mullions.  Provide filler blocks at removable mullions except 
where the frame profile provides support behind the full width of the mullion 
bracket at head conditions. 

2.02 FABRICATION 

A. Frames shall have all joints mitered, continuous full welded and ground smooth.  
No putty or filler permitted at joints. 

B. All door frames mortised for 1-1/2 pair 4-1/2 x 4-1/2 standard weight hinges.  
Frames of 48" width shall have 2 pair butts. (Re: Door Schedule and Hardware 
Schedule for Number and Location.)  Frames mortised and reinforced for hinges, (7 
ga. 1-1/4" x 10" min.), strikes, (12 gauge steel), and surface applied hardware, (12 
ga. steel), as required. 

C. All door frames shall be prepared for installation of silencers. 

2.03 FINISH 

A. All material shall be thoroughly cleaned and phosphatized prior to application of 
baked-on rust resistant prime coat of paint. 

B. Doors and Frames for exterior openings shall be galvanized before primer is applied 
using a hot-dip coating of zinc. 

C. Steel Knock-Down Frames:   
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1. Manufacturer's standard baked on enamel over phosphate coated surface,  
color as selected by Architect from Manufacturer's full range. 

2. Factory primed for field painting.  Refer to Division 09, Section "Painting". 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Anchor ceiling struts to construction above with fasteners to suit conditions.  Brace 
frames as necessary until built into permanent construction. 

B. Exercise extreme care when installing door frames.  All door frames which are 
installed out of plumb, distorted and not level or in a manner which does not permit 
proper installation of doors, must be removed and replaced with new frames in a 
manner satisfactory to the Architect. 
1. Knock-down frames installed with tight miter joints at corners and meeting at 

corners without any noticeable lip between head and jamb pieces. 

C. Clearances:  
1. Allow maximum of 1/16" clearance at head and jamb.   
2. Allow maximum of 1/2" clearance at floors.   
3. Allow maximum of 1/4" clearance at thresholds. 

D. All exterior door frames, and door frames at masonry construction partition walls, 
to be grouted solid. 

3.02 PROTECTION AND CLEANING 

A. Protect metal doors and frames and their finishes from damage and detrimental 
soiling during the remainder of construction. 
1. Repair and repaint hollow metal damaged or soiled to eliminate evidence of 

damage, in manner acceptable to Architect.  Replace components that cannot 
be repaired. 

2. Replace knock-down frame components with damaged finish. 

B. Clean doors and frames prior to inspection for substantial completion.  Touch up 
paint finish as required.  Clean with products that will not damage finishes.   

END OF SECTION 08 11 13 
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PART 1 - GENERAL 

SECTION 08 14 16 - WOOD DOORS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Interior wood doors, factory finished 
2. Door louvres  

B. Related Documents:  The Contract Documents, as defined in Division 01 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 06 Section - Rough Carpentry. 
2. Division 08 Section - Hollow Metal Frames. 
3. Division 08 Section - Finish Hardware. 
4. Division 08 Section - Glazing. 
5. Division 09 Section - Painting. 

1.03 QUALITY ASSURANCE 

A. Acceptable manufacturers:  Manufacturers qualified to affix each door with NWMA 
seal of approval or quality certification stamp.  Eggers Hardwood Products Corp.; 
Algoma Hardwoods; Gram Manufacturing; Georgia-Pacific are acceptable 
manufacturers. 

B. Design Criteria: 
1. Fire ratings:  Doors noted to have specific hourly label shall be of 

Underwriters' Laboratories, Inc. labeled construction and shall bear the 
required U.L. label. 

2. Standards:  The "Quality Standards" of the Architectural Woodwork Institute 
shall apply by reference are hereby made a part of this specification. 
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C. Wood Door Manufacturers: Manufacturers shall have a minimum of 5 years 
experience in building and installing custom wood doors. 

D. Door Construction and Veneer Quality: AWI Quality Standard, Premium Grade. 

1.04 SUBMITTALS 

A. Division 01 Section - Submittal Procedures: Procedures for submittals. 

B. Manufacturer shall furnish a certificate to the Owner evidencing that materials 
produced meet the specifications and label requirements. 

C. Submit shop drawings and details based on the Contract Documents and building 
conditions. 

D. Indicate door elevations, stile and rail reinforcement, internal blocking for hardware 
attachment and cutouts for louvers. 

E. Submit 2 samples 12" x 12" in size of door corner typical of veneer and 
reinforcement construction. 

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver doors to building after wet trades have been completed and building is within 
normal occupancy humidity conditions.  Doors shall be delivered in manufacturer's 
name and identifying symbol on covering.  Doors shall be stored flat with protective 
coverings provided to protect surfaces.  Doors shall not be dragged over one 
another. 

1.06 JOB CONDITIONS 

A. Coordination: 
1. The Contractor shall provide door manufacturer with approved hardware 

schedules, templates and hand for all doors.  Contractor shall advise door 
manufacturer of any changes after information has been forwarded.  Contractor 
will be completely responsible for coordination between hardware, door and 
frame manufacturers.  Any materials not properly coordinated shall be replaced 
by the Contractor at his own expense. 

2. Door manufacturer shall be responsible for properly coordinating information 
received by him so that doors are properly finished, machined and ready to 
hang. 

1.07 WARRANTY 
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A. Specific Product Warranty:  Submit written agreement on door manufacturer's 
standard form signed by Manufacturer, Installer and Contractor, agreeing to repair 
or replace defective doors which have warped (bow, cup or twist) in excess of 1/4" 
in 7'-0" (max. allowable as defined by the National Woodwork Manufacturer 
Association Standard Door Guarantee) or which show telegraphing of core 
construction below in face veneers, or do not conform to tolerance limitations of 
AWI. 

B. The Warranty shall also include refinishing and reinstallation which may be required 
due to repair or replacement of defective doors. 

C. Warranty shall be in effect during following period of time after date of substantial 
completion. 
1. Solid Core Flush Interior Doors:  Life of installation. 
2. Solid Core Flush Exterior Doors:  Five years. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Doors noted to have a specific hourly label, fabricated in accordance with 
Underwriters' Laboratories requirements for label indicated. 

2.02 MATERIALS 

A. Solid Core Wood Doors: 
1. Provide Solid Wood Block Core, 1-3/4" thick solid core wood doors with 

hardwood edges conforming to AWI Section 1300-G-3 for Type SLC-5 
standards, bonded with exterior water-resistant, Type II resin glue, 
manufactured by Weyerhaeuser, Graham, Haley, Curtis Corp., Algoma, Eggers 
Hardwood Products Corp., or approved equal. 

B. Finish: 
1. Doors faces and strike edge to have stain grade select white maple veneer.  

Minimum thickness of veneer shall be 1/50" applied to core with Type I 
waterproof resin. 

2. Door faces and strike edge shall receive .050" thick plastic laminate by 
Wilsonart.  Plastic laminate applied using manufacturer's recommended 
adhesives, applied under bonding pressures and at atmospheric conditions 
recommended by manufacturer.  Doors surfaced from one continuous sheet of 
laminated plastic without intermediate joints 

3. Architect shall select two standard colors for use on doors (one color per 
door). 

C. Louvers / View Lite: 
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1. Where louvers are indicated, provide door manufacturer's standard flush metal 
louvers. 

2. View Lite:  Metal frame with laminated glass. 

2.03 SHOP PRIMING 

A. Transparent Finish:  Prime doors with stain as selected by Architect and first coat of 
finish as specified in Division 09 Sec-tion of these specifications. 

2.04 PREFITTING & PREPARATION FOR HARDWARE 

A. Prefit and pre-machine wood doors at the factory. 

B. Comply with the tolerance requirements of NWMA for prefitting.  Machine doors 
for hardware requiring cutting of doors.  Comply with final hardware scheduled and 
door frame shop drawings, and with hardware templates and other essential 
information required to ensure proper fit of doors and hardware. 

C. Take accurate field measurements of hardware mortises in metal frames to verify 
dimensions and alignment before proceeding with machining in the factory. 

D. Provide flush edgings for wood doors receiving panic devices.  Coordinate with 
door hardware. 

PART 3 - EXECUTION 

3.01 FABRICATION 

A. Fabricate all wood doors in strict accordance with the referenced standards for the 
grades specified. 

3.02 INSTALLATION 

A. Clearances: 
1. Allow maximum of 3/16" at jamb and head. 
2. Allow maximum of 3/16" over threshold or saddle. 
3. Allow maximum of 1/2" over decorative floor coverings. 

B. Fire rated doors:  Install in accordance with NFPA recommendations.  Maximum 
clearances: 
1. 1/8" between door and frame. 
2. 3/8" between door bottoms and decorative floor finish. 
3. 1/8" between doors for pairs of doors. 
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C. Factory Fitted Doors:  Align in frame for uniform clearance at each edge. 

3.03 ADJUST AND CLEAN 

A. Replace or re-hang doors which are hinge bound and do not swing or operate freely.  
Replace damaged material. 

B. Protect doors as recommended by door manufacturer to ensure that doors will not 
be damaged. 

END OF SECTION 08 14 16 
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PART 1 - GENERAL 

SECTION 08 31 13 - ACCESS DOORS AND FRAMES  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. This Section includes the following: 
1. Provide all access doors and frames for walls and ceilings as indicated in 

Drawings and as required for access to equipment and by authorities having 
jurisdiction, whether or not locations for access doors and frames are 
specifically indicated in Drawings. 

B. Related Sections include the following: 
1. Division 03 Section "Cast-in-Place Concrete" for blocking out openings for 

access doors and frames in concrete. 
2. Division 05 Section "Metal Fabrications"  
3. Division 09 Section "Gypsum Board" for gypsum board assemblies. 
4. Division 09 Section "Acoustical Ceilings" for suspended acoustical tile 

ceilings. 
5. Division 23 Section "Air Duct Accessories" for heating and air-conditioning 

duct access doors. 

1.03 SUBMITTALS 

A. Product Data:  For each type of access door and frame indicated.  Include 
construction details, fire ratings, materials, individual components and profiles, and 
finishes. 

B. Shop Drawings:  Show fabrication and installation details of access doors and 
frames for each type of substrate.  Include plans, elevations, sections, details, and 
attachments to other work. 

C. Coordination Drawings:  Reflected ceiling plans drawn to scale and coordinating 
penetrations and ceiling-mounted items with concealed framing, suspension 
systems, piping, ductwork, and other construction.  Show the following: 
1. Method of attaching door frames to surrounding construction. 
2. Ceiling-mounted items including access doors and frames, lighting fixtures, 

diffusers, grilles, speakers, sprinklers, and special trim. 
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1.04 QUALITY ASSURANCE 

A. Source Limitations:  Obtain access doors and frames of each type through one 
source from a single manufacturer. 

B. Size Variations:  Obtain Architect's acceptance of manufacturer's standard-size 
units, which may vary slightly from sizes indicated. 

1.05 COORDINATION 

A. Verification:  Coordinate with other trades to determine specific locations and sizes 
for access doors needed to gain access to concealed plumbing, mechanical, 
electrical, or other concealed work. 
1. Size panels as required by controls to be accessed.  Provide adequate sizes to 

service equipment accessed by doors and panels, and acceptable to authorities 
having jurisdiction.  

2. For replacement of access doors in existing construction, field measure to 
match existing opening sizes. 

1.06 PRODUCT DELIVERY AND STORAGE 

A. Deliver products in manufacturers original packages, clearly marked with brand 
name and model number. 

1.07 WARRANTY 

A. Manufacturer shall guarantee against defects in material and workmanship for a 
period of five years. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 
1. Access Doors: 

a. Acoustical Products, Inc. 
b. Acudor Products, Inc. 
c. Bilco 
d. Babcock Davis 
e. J. L. Industries, Inc. 
f. Karp Associates, Inc. 
g. Larsen's Manufacturing Company. 
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2.02 WALL AND CEILING ACCESS DOORS AND PANELS 

A. Access Door for use in noise critical spaces:  Equal to Type RDW manufactured by 
Karp with applied 5/8”drywall panel and factory-optional 1/16” x 3/8’ neoprene 
gasket. 

B. Ceiling Access Door:  Access panel with 5/8” gypsum board inlay, recessed 
aluminum extrusion frame, concealed non corroding two point pin hinge, and 
cylinder lock & key, equal to Acudor Products, Inc., DW5040 
1. Size:  30” x 30”  
2. Fire rated to match adjacent construction when located in fire rated 

construction. 

C. Flush Access Doors and Frames with Exposed Trim:  Fabricated from steel sheet.   
1. Locations:  Wall surfaces and gypsum board ceilings. 
2. Door:  Minimum 0.060-inch thick, 16 gauge sheet metal, set flush with 

exposed face flange of frame. 
3. Frame:  Minimum 0.060-inch thick, 16 gauge sheet metal with nominal 1-

inch-wide, surface-mounted trim. 
4. Fire rated to match adjacent construction when located in fire rated 

construction. 
5. Hinges: Continuous piano hinge. 
6. Latch: keyed lock, all doors keyed alike unless otherwise noted. 
7. Finish:   

a. Satin stainless steel at tile, restrooms, and other wet locations.   
b. Shop primed steel for field applied painting in other painted wall and 

ceiling locations.  Color to match adjacent finish. 

PART 3 - EXECUTION 

3.01 INSPECTION 

A. Examine areas to receive door and frame to insure work of preceding trades is 
completed.  Check surfaces to see that they are plumb in place, free from grease, oil 
or other debris which would affect proper installation.  Application constitutes 
acceptance of substrate conditions. 

3.02 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and 
frames. 

B. Set frames accurately in position and attach securely to supports with plane of face 
panels aligned with adjacent finish surfaces. 

C. Install doors flush with adjacent finish surfaces or recessed to receive finish 
material. 
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D. Installation:  All access panel locations in Noise Critical Spaces shall be installed 
only where indicated on drawings.  Location of additional proposed access panels 
shall be submitted by Contractor for approval. 

3.03 ADJUSTING AND CLEANING 

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 08 31 13 
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PART 1 - GENERAL 

SECTION 08 36 13 - UPWARD ACTING SECTIONAL DOORS  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Provide Upward Acting Sectional Door assemblies including brackets, guides, 

tracks, hardware and installation accessories.. 
2. Operators with both wall push button controls and remote controls. 
3. Additional door remote controls. 

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 04 Section - Masonry 
2. Division 05 Section - Structural Steel and Miscellaneous Iron 
3. Division 08 Section - Aluminum Storefronts and Entrances., for coordination 

of door color with aluminum storefronts. 
4. Division 09 Section - Painting 
5. Division 26 Section - Electrical 

1.03 QUALITY ASSURANCE 

A. Available Manufacturers:  Overhead Door Corp.;  Raynor; Windsor Door; Atlas. 

B. Design Criteria:  Door installed and suppo rted to withstand a wind loading condition 
of 20 lbs. per square foot with a maximum deflection of 1/120 of the opening width. 

1.04 SUBMITTALS 

A. Product Data:  Submit manufacturer's product literature and color selection chart. 
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B. Shop drawings and details based on the Contract Documents shall be submitted to 
the Architect for review prior to ordering of materials. 

1.05 PROJECT CONDITIONS 

A. Coordinate shop drawings and installation of overhead doors with other mechanical 
equipment, plumbing, and lighting in the apparatus bay.  Inform architect of any 
conflicts.  [Doors and tracks shall be designed and installed to turn horizontal as high 
as possible.  Lighting located above doors should be located to shine through glass 
panels in the doors.  Coordinate with other trades to run wiring inside conduit 
horizontally at exposed roof deck, and concealed in CMU block vertically to the 
maximum extent possible.] 

B. Install door to seal to perimeter construction as required to prevent air leakage in 
excess of local code requirements. 

C. Provide all bracing and supports for tracks as required for complete installation. 

1.06 WARRANTIES 

A. Manufacturers' standard warranties.  Include manufacturer's 20 year limited warranty 
on paint finish. 

B. Installation shall be guaranteed by installer for a period of one year against defects in 
materials and workmanship. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Upward Acting Sectional Door:  Prefinished, polyurethane insulated (0.054 "U" 
value) with thermal breaks, galvanized 20 gauge steel sectional upward-acting door 
with galvanized 26 gauge back panel joint seals between sections, jamb seals on the 
ends and top seal against the header, as manufacturered by Overhead Door Corp., 
426 Series Commercial Steel Doors or approved equal. 
1. Right hand five-pin tumbler lock mechanism operational from interior and 

exterior. 
2. 2" galvanized minimum 16 ga. tracks attached to opening per manufacturer's 

standard recommendations.  Vertical track to provide weathertight closing 
with bracket.  Horizontal tracks reinforced adequately to prevent deflection. 

3. Looped vinyl weatherstripping at door bottom. 
4. Hand pull chain operation. 
5. Finish:  Baked-on polyester primer and polyester finish coat in color selected 

by Architect from manufacturer's standards. 
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6. Counter-balance:  Torsion-type springs, low stress, helical-wound spring wire 
rated for 10,000 cycles of use.  Spring fittings and drums of die cast high 
strength aluminum.  Torsion spring equipment on doors shall be 
accommodated by easy manual operation 

7. Locks:  Provide slide bolts each side for locking with padlock.  No handle 
projection to outside. 

8. Provide perimeter weatherstripping of doors such that under 25 mph winds, air 
leakage will reduce in accordance with ASTM E383-73. 

9. All exposed fasteners, anchors, hardware or attachments shall be galvanized, 
cadminum-plated or stainless steel. 

B. Upward Acting Sectional Door (Fire Stations):  Prefinished, aluminum with glazing, 
as manufactured by Overhead Door Corp. or approved equal. 
1. Aluminum Model 521 
2. Track:  3”, [high][standard][vertical] lift. 
3. Panel Thickness: 1 ¾” 
4. Weatherseals:  Bottom, flexible PVC.  Side and top gaskets as required to seal 

against air leakage in compliance with local code requirements. 
5. Glazing:  [¼” tinted tempered glass Kynar finish][, with aluminum panels at 

bottom row] [, two horizontal rows of glazed panels, with aluminum panels at 
other rows as indicated in Drawings].  [Aluminum panels in color [as selected 
by Architect][to match door frame finish]]. 

6. Finish:  [Clear anodized] [Kynar coated][, in custom color to match aluminum 
storefront]. 

7. All exposed fasteners, anchors, hardware or attachments shall be galvanized, 
cadminum-plated or stainless steel. 

8. Heavy-duty higher-cycle springs for 50,000 cycle rating 
9. Electric motor Model [T 5011 – Industrial-Duty Trolley][H 5011 - Industrial-

Duty Hoist] Operator for [High][Standard][Vertical] Lift Sectional Doors as 
manufactured, rated for continuous duty, by Chamberlain Lift Master 
Professional (no substitutions).  Provide the following components: 
a. ½ hp motor for 115 VAC operation. 
b. Logic 4.0 Technology for pre-wired 3-wire radio receiver for wireless 

remote control from emergency vehicles.  Capable of automatic closing 
after programmable time interval, and capable of program setting to 
disable the time-to-close function.  Capable of adding external receiver 
terminal. 

c. Push-button operated control stations with open, close, and stop buttons 
for interior wall mounting, two per door, one at each door and one bank 
in location as indicated on drawings. 

d. Safety Equipment: 
1) CPS® Commercial Protector System®, or approved equal: A “non-

contact” photoelectric safety edge sensor designed to sense an 
obstruction below the door and signal the door operator to reverse 
to open. 
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2) Photoelectric safety beam sensor at front and rear bays, designed to 
prevent doors from activating to close, or if already in motion to 
signal the door operator to reverse to open, if there is an 
obstruction sensed to the interior of the bay doors.  Door shall be 
allowed to open regardless of obstruction.  Coordinate with Fire 
Department the desired depth of beam sensor inside the bay doors 
prior to installation. 
a) [Provide a second set of beam sensors per opening at an 

elevation to detect interference of high clearance to ground 
apparatus such as fire engines and ladder trucks.  Confirm 
desired mounting elevations with Fire Department 
representative.] 

3) [Traffic Lights:  Provide Red/Green traffic lights, LiftMaster 
RGL24LY, with TLS1CARD for traffic light control.  Provide 
traffic lights in following locations:] 
a) Interior side of apparatus bay doors [on the exit direction side 

of pull-through bays only][ and at all half-bays]. 
b) [Exterior side of apparatus bay doors] [on the entry direction 

side of pull-through bays only][ and at all half-bays]. 
c) Locate all traffic lights on the driver side of each each 

overhead door, as determined by the apparatus facing the 
opening.  [Confirm with Fire Department representative if the 
rear bay doors of pull-through bays should be located for 
apparatus facing the door, or for backing out.] 

e.  [Enhanced Receiver / Transmitter Options:] 
1) [Supplementary exterior receiver:  Provide extension cable, bracket 

and supplemental exterior receiver modules compatible with 
operators and door control system.  Locate exterior recievers as 
indicated in Drawings.] 

2) [Enhanced universal receiver at interior operator, LiftMaster 
850LM][, with 813LM 3-button enhanced remote controllers][, or 
approved equal]. 

3) [Additional Remotes:  Provide a total of <insert quantity> 
controllers per [bay][opening].] 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Overhead door shall be mounted to inside face of wall with tracks braced to ceiling 
in accordance with manufacturer's recommendations for a track installation.  Door, 
when installed, shall fit flush, tight and level to floor construction with side jambs 
properly plumbed and supported to meet design criteria.  Provide all accessory 
brackets and shims as may be necessary for a complete installation. 
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B. Completed door shall have all mechanisms properly adjusted and lubricated.  Unit set 
tight to wall to properly close off opening.   
1. Doors shall open and close smoothly, without jerks or binding, and without 

excessive vibration or lateral movements while in motion that could shorten the 
operating life of the door or operator. 

2. [Confirm time to close pre-set desired with Fire Department representative and 
set door controls accordingly.  Include reset of timer programming in Owner 
training.] 

3.02 TRAINING 

A. Conduct training of Owner's personnel in compliance with Division 01, Section 
"Demonstration and Training". 

END OF SECTION 08 36 13 
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PART 1 - GENERAL 

SECTION 08 41 13 - ALUMINUM ENTRANCES & STOREFRONT  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Provide storefront (including aluminum doors and hardware), framing 

complete with glazing as shown on the drawings and as herein specified. 
2. Main entrance door and sidelight 
3. Window at Lobby 

B. Related Sections: 
1. Division 05 Section - "Metal Fabrications". 
2. Division 06 Section - "Rough Carpentry".". 
3. Division 07 Section - "Thermal Insulation". 
4. Division 07 Section - "Sheet Metal Flashing and Trim". 
5. Division 07 Section - "Joint Sealants". 
6. Division 07 Section - "Firestopping". 
7. Division 08 Section - "Door Hardware". 
8. Division 08 Section - "Glazing". 
9. Division 12, Window Treatments. 

1.03 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design aluminum-framed systems, including comprehensive 
engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. General Performance:  Aluminum-framed systems shall withstand the effects of the 
following performance requirements without exceeding performance criteria or 
failure due to defective manufacture, fabrication, installation, or other defects in 
construction: 
1. Movements of supporting structure indicated on Drawings including, but not 

limited to, story drift and deflection from uniformly distributed and 
concentrated live loads. 

2. Dimensional tolerances of building frame and other adjacent construction. 
3. Failure includes the following: 
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a. Deflection exceeding specified limits. 
b. Thermal stresses transferring to building structure. 
c. Framing members transferring stresses, including those caused by thermal 

and structural movements to glazing. 
d. Glass breakage. 
e. Noise or vibration created by wind and by thermal and structural 

movements. 
f. Loosening or weakening of fasteners, attachments, and other 

components. 
g. Sealant failure. 
h. Failure of operating units. 

C. Structural Loads: 
1. Wind Loads:  As required by authorities having jurisdiction. 

D. Deflection of Framing Members: 
1. Deflection Normal to Wall Plane:  Limited to edge of glass in a direction 

perpendicular to glass plane shall not exceed L/175 of the glass edge length for 
each individual glazing lite or an amount that restricts edge deflection of 
individual glazing lites to 3/4 inch, whichever is less. 

2. Deflection Parallel to Glazing Plane:  Limited to L/360 of clear span or 1/8 
inch, whichever is smaller. 
a. Operable Units:  Provide a minimum 1/16 inch clearance between 

framing members and operable units. 

E. Structural-Test Performance:  Provide aluminum-framed systems tested according to 
ASTM E 330 as follows: 
1. When tested at positive and negative wind-load design pressures, systems do 

not evidence deflection exceeding specified limits. 
2. When tested at 150 percent of positive and negative wind-load design 

pressures, systems, including anchorage, do not evidence material failures, 
structural distress, and permanent deformation of main framing members 
exceeding 0.2 percent of span. 

3. Test Durations:  As required by design wind velocity, but not fewer than 10 
seconds. 

F. Air Infiltration:   
1. Fixed Framing:  Provide aluminum-framed systems with maximum air leakage 

through fixed glazing and framing areas of 0.06 cfm/sq. ft. of fixed wall area 
when tested according to ASTM E 283 at a minimum static-air-pressure 
difference of 1.57 lbf/sq. ft. 

2. Entrance Doors:  Maximum air leakage of 1.0 cfm/sq. ft. for pair of doors, and 
maximum of  0.5 cfm/sq. ft. for a single door, at a static air pressure 
differential of 1.57 lbf/sq. ft. 

G. Water Penetration under Static Pressure:  Provide aluminum-framed systems that do 
not evidence water penetration through fixed glazing and framing areas when tested 
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according to ASTM E 331 at a minimum static-air-pressure difference of 20 percent 
of positive wind-load design pressure, but not less than 6.24 lbf/sq. ft. 

H. Energy Performance: Certify and label energy performance according to NFRC as 
follows: 

1. Thermal Transmittance (U-factor): Fixed glazing and framing areas shall have 
U-factor of not more than 0.50 Btu/sq. ft. x h x deg F as determined 
according to NFRC 100. 

2. Solar Heat Gain Coefficient: Fixed glazing and framing areas shall have a solar 
 heat gain coefficient of no greater than 0.40 as determined according to 
 NFRC 200. 

I. Noise Reduction: Test according to ASTM E 90, with ratings determined by 
ASTM E 1332, as follows.] 
1. Outdoor-Indoor Transmission Class: Minimum 30. 

J. Windborne-Debris Impact Resistance: Pass missile-impact and cyclic-pressure tests 
when tested according to ASTM E 1886 and testing information in ASTM E 1996 
for Wind Zone 1. 
1. Large-Missile Test: For glazed openings located within 30 feet of grade. 

K. Thermal Movements:  Provide aluminum-framed systems that allow for thermal 
movements resulting from the following maximum change (range) in ambient and 
surface temperatures.  Base engineering calculation on surface temperatures of 
materials due to both solar heat gain and nighttime-sky heat loss. 
1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material 

surfaces. 
2. Interior Ambient-Air Temperature:  75 deg F. 

L. Brake Metal:  Provide in thicknesses as required to prevent oil canning, including for 
exterior brake metal oil canning that may be caused by design wind loads.  
Additionally, thickness may be greater but shall not be less than minimum 
thicknesses as specified elsewhere in these specifications, or minimum thicknesses as 
indicated in Drawings.  Contractor shall include necessary thicknesses in his bid. 

1.04 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Delegated-Design Submittal: For aluminum-framed entrances and storefronts 
indicated to comply with performance requirements and design criteria, including 
analysis data signed and sealed by the qualified professional engineer responsible for 
their preparation. 

C. Shop drawings and details based on the Contract Documents submitted to the 
Architect for review.  Include plans, elevations, sections, full-size details, and 
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attachments to other work.  Show connection to and continuity with adjacent 
thermal, weather, and air barriers. 

D. Samples for initial Selection:  Manufacturer's standard color selector sheets or 
factory applied selector plates.  Website or print media other than Manufacturer's 
provided materials do not represent accurate color renditions and are not acceptable.   

E. Samples for verification: 
1. Submit three samples of each required aluminum finish on aluminum plates or 

extrusions. 

F. Entrance Door Hardware Schedule: Prepared by or under supervision of supplier, 
detailing fabrication and assembly of entrance door hardware, as well as procedures 
and diagrams. Coordinate final entrance door hardware schedule with doors, frames, 
door hardware, and related work to ensure proper size, thickness, hand, function, 
and finish of entrance door hardware.  Submit for concurrent review with other door 
and hardware submittals. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Energy Performance Certificates: For aluminum-framed entrances and storefronts, 
accessories, and components, from manufacturer. 
1. Basis for Certification: NFRC-certified energy performance values for each 

aluminum-framed entrance and storefront.  Compliant with local code 
requirements and as specified herein, whichever is more stringent. 

C. Product Test Reports: For aluminum-framed entrances and storefronts, for tests 
performed by manufacturer and witnessed by a qualified testing agency, or by a 
qualified testing agency. 

D. Sample Warranties: For special warranties. 

1.06 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For aluminum-framed entrances and storefronts to include in 
maintenance manuals. 

1.07 QUALITY ASSURANCE 

A. Fabricator and Installer:  Shall have a minimum of 5 years experience on projects of 
similar size and scope.  Installer shall be approved by Manufacturer. 
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B. Mockups:  Build mockups to verify selections made under Sample submittals, to 
demonstrate typical construction and waterproofing details, and to demonstrate 
aesthetic effects and set quality standards for fabrication and installation. 
1. Build mockups at typical wall locations as located by Architect.  Approved 

mockups may become part of the final work if undisturbed at Substantial 
Completion. 

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. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Ordering: Comply with manufacturer's ordering instructions and lead time 
requirements to avoid construction delays. 

B. Packing, Shipping, Handling, and Unloading: Deliver materials in manufacturer's 
original, unopened, undamaged containers with identification labels intact. 

C. Storage and Protection: Store materials protected from exposure to harmful weather 
conditions. Handle material and components to avoid damage. Protect curtain wall 
material against damage from elements, construction activities, and other hazards 
before, during and after curtain wall installation. 

1.09 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of structural supports for aluminum-
framed systems by field measurements before fabrication and indicate measurements 
on Shop Drawings. 

1.10 GUARANTEE AND WARRANTY 

A. Installer shall submit a written guarantee to the Owner, guaranteeing storefront 
system for a period of 2 years against leaks and defects in the system. 

B. Door manufacturer's warranty shall provide for a period of 10 years from date of 
Substantial Completion.  All hardware installed by manufacturer shall be covered by 
warranty. 

C. Manufacturer's Finish Warranty:  Manufacturer's standard 20 year limited warranty 
against fade, chalk, crack, check, peel, and failure of coatings to adhere to metal. 

1.11 MAINTENANCE MATERIALS 

A. Entrance Door Hardware: 
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1. 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 entrance door 
hardware. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Basis-of-Design Product:  2" x 4-1/2"  storefront glazing system, thermally broken at 
exterior.  Subject to compliance with requirements, provide  TRIFAB VG451T 
system as manufactured by Kawneer Company, Inc.  or comparable product by one 
of the following: 
1. EFCO Corporation. 
2. Oldcastle Building Envelope. 
3. CRL - US Aluminum. 
4. YKK AP America. 

2.02 MATERIALS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and 
finish indicated. 
1. Sheet and Plate:  ASTM B 209. 
2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221. 
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 
4. Structural Profiles:  ASTM B 308/B 308M. 
5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M. 

B. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer, 
complying with SSPC-PS Guide No. 12.00; applied immediately after surface 
preparation and pretreatment.  Select surface preparation methods according to 
recommendations in SSPC-SP COM and prepare surfaces according to applicable 
SSPC standard. 
1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 

2.03  FRAMING SYSTEMS 

A. Framing Members and Brake Metal Fillers:  Manufacturer's standard extruded-
aluminum framing members of thickness required and reinforced as required to 
support imposed loads. 
1. Construction:  Thermally broken at exterior framing, non-thermal broken at 

building interior. 
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2. Glazing Plane:  Center. 

B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, 
nonstaining, nonbleeding fasteners and accessories compatible with adjacent 
materials. 
1. Use self-locking devices where fasteners are subject to loosening or turning out 

from thermal and structural movements, wind loads, or vibration. 
2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match 

framing system, fabricated from stainless steel. 

D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel 
inserts, complying with ASTM A 123/A 123M or ASTM A 153/A 153M. 

E. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding flashing compatible with adjacent materials. 

F. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by 
manufacturer for joint type. 

2.04 GLAZING SYSTEMS 

A. Glazing:  As specified in Division 8 Section "Glazing." 

B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded 
or extruded, of profile and hardness required to maintain watertight seal. 

C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type. 

2.05 ENTRANCE DOOR SYSTEMS 

A. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing 
operation. 
1. Door Construction:  Minimum of 1-3/4-inch overall thickness, with minimum 

0.125-inch thick, extruded-aluminum tubular rail and stile members, with 
glazing pockets sized for specified insulated glazing.  Mechanically fasten 
corners with reinforcing brackets that are deeply penetrated and fillet welded 
or that incorporate concealed tie rods. 

2. Door Design:  Medium stile; 3-1/2-inch nominal width. 
3. Glazing Stops and Gaskets:  Square, snap-on, extruded-aluminum stops and 

preformed gaskets. 
a. Provide nonremovable glazing stops on outside of door. 
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B. Entrance Door Hardware:  Factory install entrance door hardware provided by 
Manufacturer to the greatest extent possible.  Cut, drill, and tap for factory-installed 
entrance door hardware before applying finishes   
1. Weather-stripping / gasketing:  Manufacturer's standard replacement stripping 

of molded neoprene gaskets complying with ASTM D-2000.  At exterior 
doors, provide compression weather stripping.  At pairs of exterior doors, 
provide sliding-type weather stripping retained in adjustable strip and mortised 
into door edge. 

2. Strikes:  Provide strike with black-plastic dust box for each latch or lock bolt; 
fabricated for aluminum framing.  

3. Refer to Division 08, Section "Door Hardware" for more information. 
4. Reinforce doors as required for installing entrance door hardware. 

2.06 ACCESSORY MATERIALS 

A. Aluminum Trim:  Provide brake metal trim in locations specifically shown in 
Drawings and other locations as required for complete installation.  Thicknesses 
indicated in Drawings and specifications are minimum thicknesses regardless of 
minimum thickness to prevent oil canning.  Provide greater thickness than indicated 
minimum thicknesses where required to prevent oil canning.  Contractor is 
responsible to determine required thicknesses per delegated design requirements 
(refer to Part 1 of these specifications). 

B. Anchoring Devices:  Provide plates, angles, steel frame bracing, wind bracing, 
spacers, clips and other devices necessary to support aluminum framing and glass.  
Design of connections shall be fabricator's responsibility.  Submit shop drawing for 
approval. 

C. Joint Sealants:  For installation at perimeter of aluminum-framed systems, as 
specified in Division 7 Section "Joint Sealants." 
1. Provide sealants for use inside of the weatherproofing system that have a VOC 

content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D 
(EPA Method 24). 

D. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 
12 requirements except containing no asbestos; formulated for 30-mil thickness per 
coat. 

2.07 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or 
discoloration of finish.  Remove weld spatter and welding oxides from exposed 
surfaces by descaling or grinding. 
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C. Framing Members, General:  Fabricate components that, when assembled, have the 
following characteristics: 
1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Profiles with solid back extrusions, or with filler plates, as required to receive  

membrane flashings at jamb flashings (locations where metal jamb flashing is 
not otherwise indicated). 

3. Accurately fitted joints with ends coped or mitered. 
4. Means to drain water passing joints, condensation within framing members, 

and moisture migrating within the system to exterior. 
5. Physical and thermal isolation of glazing from framing members. 
6. Accommodations for thermal and mechanical movements of glazing and 

framing to maintain required glazing edge clearances. 
7. Provisions for field replacement of glazing from exterior. 
8. Fasteners, anchors, and connection devices that are concealed from view to 

greatest extent possible. 

D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without 
projecting stops. 

E. Entrance Door Frames:  Reinforce as required to support loads imposed by door 
operation and for installing entrance door hardware. 

F. Entrance Doors:  Reinforce doors as required for installing entrance door hardware. 

G. Entrance Door Hardware Installation:  Factory install entrance door hardware to the 
greatest extent possible.  Cut, drill, and tap for factory-installed entrance door 
hardware before applying finishes. 

H. After fabrication, clearly mark components to identify their locations in Project 
according to Shop Drawings. 

2.08 ALUMINUM FINISHES 

A. Kynar 500 / Hylar 5000 finish / In-House Spray Applied Flouropolymer 4 Coat 70% 
PVDF conforming to AAMA 2605.  Prepare, pretreat, and apply coating to exposed 
metal surfaces to comply with coating and resin manufacturers' written instructions. 
1. Color:  As selected by Architect from Manufacturer's standard colors. 

B. Miscellaneous Steel Bracing (Concealed):  One (1) shop coat of red oxide primer. 

C. Source Quality Control:  Representative samples of color anodized finish shall meet 
or exceed following tests:  ASTM B224, thickness of coating; and ASTM B117, 
neutral salt spray. 

PART 3 - EXECUTION 
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3.01 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 
1. Proceed with installation only after unsatisfactory conditions have been 

corrected. 

3.02 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. 
6. Seal joints watertight unless otherwise indicated. 

B. Metal Protection: 
1. Where aluminum will contact dissimilar metals, protect against galvanic action 

by painting contact surfaces with primer or applying sealant or tape, or by 
installing nonconductive spacers as recommended by manufacturer for this 
purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion 
by painting contact surfaces with bituminous paint. 

C. Install components to drain water passing joints, condensation occurring within 
framing members, and moisture migrating within the system to exterior. 

D. Set continuous sill members and flashing in full sealant bed as specified in Division 7 
Section "Joint Sealants" to produce weathertight installation. 

E. Install components plumb and true in alignment with established lines and grades, 
and without warp or rack. 

F. Install glazing as specified in Division 8 Section "Glazing." 

G. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact 
points. 
1. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance 

door hardware according to entrance door hardware manufacturers' written 
instructions using concealed fasteners to greatest extent possible. 

H. Install perimeter joint sealants as specified in Division 7 Section "Joint Sealants" to 
produce weathertight installation. 

I. Prepare windows for installation of security screen. 
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3.03 ERECTION TOLERANCES 

A. Install aluminum-framed systems to comply with the following maximum erection 
tolerances: 
1. Location and Plane:  Limit variation from true location and plane to 1/8 inch in 

12 feet; 1/4 inch over total length. 
2. Alignment: 

a. Where surfaces abut in line, limit offset from true alignment to 1/16 inch. 
b. Where surfaces meet at corners, limit offset from true alignment to 1/32 

inch. 

B. Diagonal Measurements:  Limit difference between diagonal measurements to 1/8 
inch. 

3.04 ADJUSTING 

A. Adjust operating entrance door hardware to function smoothly as recommended by 
manufacturer. 
1. For entrance doors accessible to people with disabilities, adjust closers to 

provide a 3-second closer sweep period for doors to move from a 70-degree 
open position to 3 inches from the latch, measured to the leading door edge. 

3.05 PROTECTION AND CLEANING 

A. Protect aluminum framing and/or doors during construction by masking members 
with approved cardboard and paper as recommended by manufacturer.  Take 
particular care in protecting openings and doors from damage during construction. 

B. Upon completion, remove trimmings and other debris.  Replace broken, scratched, 
chipped or other damaged glazing.  Remove excessive sealant, mastic and other 
marks from adjacent surfaces, and wash with clean water.  Cleaning of glazing must 
be done in strict compliance with manufacturer's recommendations. 

C. Remove and replace glass that has been broken, chipped, cracked, abraded, or 
damaged during the construction period. 

END OF SECTION 08 41 13 
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PART 1 - GENERAL 

SECTION 08 51 00 - METAL WINDOWS  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Encompasses the furnishing of all materials and equipment and performing of 

all labor required to complete the window work including aluminum window 
sills as indicated on the Drawings, as specified herein, or both. 

2. Window types include projected and fixed aluminum casement and awning 
windows. 

3. Aluminum decorative infill panels. 

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 4 Section “Concrete Unit Masonry.” 
2. Division 6 Section “Wood Blocking.” 
3. Division 7 Section “Sealants.” 
4. Division 8 Section “Glazing.” 
5. Division 9 Section “Gypsum Wallboard.” 

1.03 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver windows to project site in undamaged condition. 

B. Store windows out of contact with ground. 

C. Keep windows under weathertight covering and protect against damage. 

1.04 PROTECTION 
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A. Handle to avoid injury to persons and to avoid damage to materials or to work in 
place.  Satisfactorily repair or remove and replace work that has been damaged at no 
additional cost to the Owner. 

B. Immediately before final completion remove factory applied protective covering. 

1.05 SUBMITTALS 

A. Shop Drawings: Completely detailed showing, placing and erection plans; all 
member sizes, location, anchorage, connections and method of assembly.  
Contractor shall carefully check these drawings, then submit to Architect for their 
approval, then carefully recheck all prior to fabrication. 

B. Samples: Submit one complete single-hung unit of finish specified and one 1'-4" x 2'-
8" fixed unit of finish specified for use in sample panel. 

C. Product Data: Submit product data to include construction details and fabrication 
methods, profiles and dimensions of individual components, data on hardware, 
accessories, and finishes. Submit manufacturer's product literature for glass and 
sealant products. 

D. Certification: Submit manufacturer's certification and test reports that materials and 
systems meet specification requirements and design criteria. 

1.06 EXAMINATION 

A. Examine areas that are to receive windows.  Report unsatisfactory conditions. 

B. Do not start installation of windows until unsatisfactory conditions have been 
corrected. 

1.07 WARRANTY 

A. Provide Owner a written warranty, signed by an officer of manufacturing company 
providing windows, that shall warrant completed system to be free of leaks and 
defects in material and workmanship for a period of 5 years after acceptance. 

B. The window coating system shall be guaranteed against corrosion, cracking, peeling, 
chalking or color fading in excess of 10 NBS units for a period of 20 years from date 
of “Notice of Completion”. 

1.08 QUALITY ASSURANCE 
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A. General: Windows of the types and sizes shown in the plans or as called for in this 
specification shall conform with all requirements of the ANSI/AAMA, 101-85 and 
specification DH-A2-C35. 

B. Air Infiltration Test: The window shall be subjected to an air infiltration test in 
accordance with ASTM E283.  At a test pressure of 1.56 pounds per square foot 
(psf) there shall be less than .10 cfm/ft.  infiltration. 

C. Water Resistant Test: The window shall be subject to a water resistance test in 
accordance with ASTM E331-70.  There shall be no leakage as defined in the test 
method at a static pressure of 6.24 pounds per square foot (psf). 

D. Uniform Load Structural Test: The unit shall be subjected to a minimum load 
pressure of 30 pounds per square foot (both interior and exterior loads) for a period 
of 10 seconds, in accordance with ASTM E 330-70. 

E. All windows shall meet or exceed A.A.M.A. standards and A.N.S.I. standards. 

F. All glazing and glass shall be in accordance with the local building code or the 
federal glazing standards set forth in "Safety Standards for Architectural Glazing 
Materials" (16 CFG 1201) whichever is most stringent. 

G. Reference Standards: 
1. ANSI A134.1 - Specifications for Aluminum Windows 
2. FS L-S-125B - Screening, Insect, Non-Metalic. 

PART 2 - PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Kawneer Company Inc. or approved equivalent models of EFCO, CRL US 
Aluminum, and YKK AP America. 

2.02 MATERIALS 

A. Basis-of-Design Product:  Nominal 3-1/2" wide x 2-1/4” deep project-out (top 
hinged swing-out) window system with receptor system, heavy commercial grade 
AP-HC90/Ap-AW90 inside glazed, thermally broken at exterior.  Subject to 
compliance with requirements, provide "8225TL IsoLock" windows of types as 
required, as manufactured by Kawneer Company or approved equal. 

B. Basis-of-Design Product: Nominal 3-1/2” wide x 2-1/4” deep fixed window system 
with receptor system, heavy commercial grade AP-HC90 / AP-AW90, inside glazed 
by same manufacturer specified for operable windows. 
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C. Window Frames and Sash Members shall be of commercial quality 6063-T5 
extruded aluminum in accordance with AAMA specifications, with commercial 
tolerances and shall have a minimum nominal wall thickness of .062" except frame 
sill which shall be .094"  nominal thickness and fixed meeting rail shall be minimum 
.078".  The perimeter of sash shall be completely weather-stripped.  Balances shall 
allow full removal of sash from interior for cleaning and sash replacement.  Balances 
shall be replaceable.  Integral lift rail shall be the length of sash sill.  Sizes of 
openings and existing conditions will vary. Provide receptor system for complete 
installation. The Contractor shall field verify all conditions and sizes prior to 
fabrication.  

D. Glazing Material: Adequate provision shall be made for use of glazing compound.  
The glazing material shall be suited for use with the applicable material.  Windows 
shall be factory glazed.  Window units shall provide for reglazing from the interior 
with special tool with-out removal or dismantling of any portion of the window 
frame or sash. 

E. Glass: Glass and glazing requirements are specified in Section 08 . 

F. Panning System:  Extruded aluminum casing of thickness not less than .078" to full 
cover sills.  Panning system shall be of same finish as windows fabricated by window 
manufacturer. 

G. Back Bedding Materials: Bonding-type back bedding compounds shall meet ANSI-
A-134.1 and ANSI-A-134.2.  Back bedding compounds or glazing tapes meeting 
these specifications may be used singularly or in combination. 

H. Glazing Beads: Glazing beads or retainers of any compatible material may be used.  
Beads shall be of sufficient strength and fixation to retain the glass. 

I. Sash Locks: Manufacturer's bronze sweep locks compatible with applicable material 
and of similar finish. 

J. Weather-stripping: Projected Windows: Double weatherstrip all operating sash with 
PVC gaskets, molded neoprene gaskets, or molded expanded neoprene gaskets. 
Weather-stripping shall comply with AAMA 701.2. 

K. Sealant:  Two part polyurethane equivalent to Dynatrol II by Pecora or Dymeric by 
Tremco. 

L. Insect Screens:  Extruded aluminum frame with full 18 x 16 aluminum wire mesh 
and removable vinyl splines at all operable windows.  Finish to match window frame. 

2.03 FINISH 

A. Organic Finish: 



 

  
CITY OF ALAMEDA, FIRE STATION 3 08 51 00 - 5 
FEBRUARY 24, 2015          214073.00 METAL WINDOWS 
 

1. Primer:  Finish coating formulator's standard epoxy primer as recommended for 
the substrate and coating process used. 

2. Fluorocarbon Finish:  Coating which contains not less than 70% Kynar 500 as 
manufactured by Atochem North America, Inc. or Hylar 5000 as manufactured by 
Ausimont USA, Inc., polyvinylidene fluoride (PVDF) resin meeting the 
requirements of AAMA 605.2-92.  Acceptable products or equal, no known 
equals: 

  Akzo; Trinar 
  Glidden Coatings and Resins; Nubelar 
  Morton International; Fluoroceram 
  PPG Industries; Duranar 
  Valspar; Fluropon 

3. Touch-Up Paint:  As recommended by the coating formulator for field application. 

4. Colors:  Custom color as selected by the Architect. 

B. Application: 

1. Surface Preparation:  Thoroughly clean and etch surfaces to receive coating, and 
apply a chromate conversion pretreatment in accordance with the methods 
approved by the coating formulator. 

2. Primer:  Prime the cleaned and treated surfaces with baked-on epoxy primer 
applied to achieve a dry film thickness of not less than 0.2-mils. 

3. Fluorocarbon Finish: 
a. Aluminum Extrusions:  Electrostatically spray the primed surface with the 

finish coat applied to achieve a dry film thickness of not less than 0.8-mils 
and oven bake at a temperature of not less than 450 degrees F in accordance 
with the coating formulators written procedures. 

b. Aluminum Sheets:  Finish the primed surface using the coil coating process 
to achieve a dry film thickness of not less than 0.8-mils and oven bake at a 
temperature of not less than 475 degrees F in accordance with the coating 
formulators written procedures. 

C. Finish exposed fasteners to match the color finish of the adjacent material. 

PART 3 - EXECUTION 

3.01 ASSEMBLY 

A. All window units shall be furnished completely assembled with glazed panels, 
weather-stripping and hardware in place. 
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B. All joints of frame and sash members shall be neatly fitted, mechanically joined, and 
secured.  Frame parts and joints shall be made watertight with a trade-accepted non-
hardening compound. 

C. All members shall be assembled in workman-like manner to utilize the strength of the 
sections and perform according to AAMA and ANSI specifications to assure neat 
weather-tight construction.  Sash corners shall be keyed and mechanically screw 
jointed for squareness and rigidity. 

INSTALLATION 

D. Erection shall be by skilled mechanics.  Units shall be installed plumb, level, true to 
plane and shall be secured in accordance with detailed shop drawings or printed 
instruction.  Material and labor for caulking, sealing and cleaning after erection shall 
be by this contractor. 

E. All windows shall be erected in accordance with manufacturer's instructions and the 
approved shop or erection drawings.  Set windows at the proper elevation and 
location, plumb, level and in alignment; properly brace frames to prevent distortion 
and misalignment; protect ventilators and operating parts against accumulation of 
other building materials. 

F. Apply protective material where aluminum windows contact dissimilar metals, 
concrete or mortar. 

G. Caulking: Windows shall be caulked and sealed by installer to accomplish weather 
tight installation around perimeter of window frame and wall opening.  Color shall 
match window frame color. 

3.02 CLEANING AND REPLACEMENT 

A. All glass and metal shall be thoroughly washed.  Remove all paint, mortar, labels, 
etc. and replace with new any scratched, broken or otherwise defective glass or 
metal. 

END OF SECTION 08 51 00 
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PART 1 - GENERAL 

SECTION 08 71 00 - DOOR HARDWARE  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Provide all finish hardware including door locks, lock cylinders, construction 

cores and final cores as required to complete all door work and other work 
described herein or on the drawings. 

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 8 Section “Aluminum Entrances.” 
2. Division 8 Section “Hollow Metal Doors.” 
3. Division 8 Section “Wood Doors.” 
4. Division 10 Section “Signage.” 

1.03 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Material delivered in manufacturer's unbroken containers, bearing on the outside, 
name, model number and mark identifying each container's installation location.  
Materials stored in dry storage space with no moisture or condensation present. 

1.04 JOB CONDITIONS 

A. Coordination: Contractor responsible for coordination of information between 
hardware door and frame manufacturer.  Contractor shall advise each party of any 
changes during course of construction.  Materials not properly coordinated replaced 
by Contractor at his expense. 

1.05 SUBMITTALS 
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A. Submit complete hardware schedule (identifying each item as to manufacturer and 
number), shop drawings and product data to Architect for review prior to ordering 
of materials.  Include manufacturers cut-sheets on each item scheduled.  Submit data 
on closers indicating compliance with barrier-free codes. 

B. Furnish all necessary templates and schedules of hardware specified to door and 
frame manufacturers to installer.  Submit actual samples of hardware if required for 
proper setting of cutouts or reinforcing. 

1.06 QUALITY ASSURANCE 

A. All hardware items shall comply with ANSI Specifications,  State of Texas Program 
for the Elimination of Architectural Barriers and the Americans with Disabilities Act. 

B. All exterior locksets, latchsets and deadbolts shall be mortise style conforming to 
ANSI 156.13, Series 1000, Grade 2. 

C. All interior locksets and latchsets and deadbolts shall be mortise style conforming to 
ANSI 156.2 Series 4000, Grade 1. 

1.07 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. 

1.08 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 Public Works personnel, and Project Inspector. 

C. Agenda: Review hardware schedule, products, installation procedures and 
coordination required with related work.  Review Public Works keying 
requirements. 

PART 2 - PRODUCTS 

2.01 MATERIALS 
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A. Lever Locksets:  Best Lock corp., 30 H Series, heavy duty mortise lever lockset 
having minimum 3/4” throw.  Lever No. 3 and escutcheon “J”, Russwin L2LUS 
RAD, or Schlage “L” Series, 03 Design.  Locking function as noted in schedule. 

B. Lever Set:  Best Lock Cord. 30 H Series, heavy duty mortise lever set.  Lever No. 3 
and Rose “H” or approved equal by Schlage or Best. 

C. Push/Pull Latch:  UL rated push/pull latch shall be Trimco #1563P. 

D. Roller Latch:  Nylon rollers with push/pull action and adjustable tension equal to 
Ives No. 335. 

E. Storefront Dead Lock:  Adams Rite Swinging Door Hardware, MS1850S Series 
with cylinder guard No. MS4043 and armored strike box No. 4001 or approved 
equal. 

F. Dead Lock:  Classroom deadlock Best Lock Corp. heavy duty 38H Series mortise 
lock or equal by Russwin or Schlage. 

G. Cylinders:  7-Pin standard rim  cylinders provided with rings, spindle, clamp plate 
and grandmaster keyed cylinder system shall be by Best Lock Corp.  1-E series or 
equal by Schlage or Russwin.  Cylinders shall be compatible with cores used for 
Owner’s Grandmaster system.  Cylinders for overhead coiling counter doors and 
coiling grilles shall be the same as cylinders provided under this section. 

H. Door Closers: Closer shall be provided with precise control of closing and latching 
speeds, fully hydraulic, full rack and pinion action with cast iron cylinder.  Closers 
shall be fastened by through-bolting with sex bolts.  Door closers and brackets sized 
according to manufacturer's recommendation regarding size and weight of door and 
draft conditions.  Closers installed (unless otherwise noted) so that door is allowed 
to swing to its maximum open position.  If after installation, a closer does not 
perform satisfactorily due to inadequate size, it shall be replaced by the Contractor 
with a proper size at no additional cost to the Owner.  Closer at 3 hour fire rated 
doors shall have a fusible link.  All closers shall comply with barrier-free codes.  
Closers shall be LCN "Smoothie" series or approved equal. 

I. Electric Hold-Open/Closer:  Electric door holder, release and closer with adjustable 
hold-open and disconnect hold-open option equal to Rixson's "Smok-Chek V". 

J. Wall Stops: 2-1/2" diameter, with hemispherical rubber bumper and toggle or anchor 
bolts.  Equal to Ives #407.  Where wall stop cannot be used, provide hinge stop. 

K. Exterior Door Stop: 3-1/8" projection with 2-1/4" base equal to Trimco #1201 ES.  
All doors not scheduled to receive wall stop shall be provided with door stop. 

L. Interior Door Stop:  Half dome type shall be Trimco 1211ES or approved equal.  
Provide roller bumper at interfering doors, in lieu of floor stop equal to Ives 470 
Series. 
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M. Push and Pull Plates Listed: 4" x 16" 18 gauge plates, beveled on all four edges, 
secured to door with flathead countersunk screws.  No exposed fastening of pull 
handles permitted.  Thru-bolts of pulls countersunk on doors so that plates may be 
flush applied over bolt heads.  Door pulls, Ives No. 8302-6 or approved equal. 

N. Butts: 4-1/2" x 4-1/2" full mortise typical, , five knuckle ball bearing at all 3 ft. wide 
doors and smaller. 

O. Spring Hinge:  4-1/2” x 4-1/2” fully adjustable anti-friction bearing coil spring hinge 
to fit butt mortise.  UL rated as required by schedule.  self-closing hinge to be 
adjustable to comply with ADA criteria. 

P. Thresholds: Equal to Pemko extruded aluminum, 171A, unless noted otherwise. 

Q. Push bars and pull handles:  Kawneer No. CP Push Bar (US 32D) and No. CO-9 
Offset Pull (US 32D) or approved equal. 

R. Track and Hanger for pocket door, Stanley #2842, with door pull, Stanley #2689. 

S. Interior Viewing Window;  Laminated Glass, typically.  Wire glass in rated doors. 

T. Kick Plate:  10" wide by width of door less 1-1/2" on push side of interior door.  16 
Gauge beveled on 3 sides, attached at 8" O.C. 

U. Armor Plate:  42” wide x width of door, less 1/2” on push side of interior door.  16 
Gauge beveled on 3 sides, attached at 8” O.C. 

V. Card Holder:  Provide card frames for 3” x 5” card to match existing. 

W. Flush Bolts:  Equal to Trimco #3917-12. 

X. Automatic Flush bolts:  Fully automatic mortise installation at top and bottom of 
inactive leaf and dust-proof strike  equal to Ives #556 bolt and #489 strike. 

Y. Door Holder:  4” Arm equal to Ives No. 452. 

Z. Door Chair Guard:  Equal to Stanley CD7088. 

AA. Door Lookout:  Equal to Stanley CD4538. 

BB. Door Viewer:  Vision lens equal to Baldwin No. 335 wide angle “Observe-o-scope”. 

CC. Door Weather-stripping (typical):  Cushion weather-strip, bronze 1-1/8" wide by 
.009" thick prepunched.  Install with No. 4 wafer head drive nails at maximum 2" 
O.C. on three sides equal to National Guard Products 43CA. 

DD. Door Weatherstripping (Community building and water heater rooms):  Extruded 
anodized aluminum 3/4" x 1/4" with closed cell sponge neoprene gasket fastened 
with #6 x 5/8" cadmium plated sheet metal screws equal to Pemko No. 332CR. 
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EE. Door Shoe: Aluminum and vinyl bottom equal to Pemko, Inc. #216AV. 

FF. Door Sweep:  Extruded aluminum and Neoprene bottom equal to Pemko’s #315D. 

GG. Door Bottom:  Extruded aluminum and Neoprene bottom equal to #321CN. 

HH. Automatic Door Bottom:  Mortise automatic door bottom equal to NGP #225N. 

II. Strike:  Provide strike and wrought strike box with each locking/latching device with 
curved lip extended to protect frame. 

JJ. Coat Hooks:  Aluminum ceiling hook with 2-1/4” projection equal to Ives no. 580 
installed with 1-1/2” long wood screws. 

KK. Exit Device:  Touchbar, rim-mounted, exit device with concealed mounting equal to 
Von Duprin No. 99. 

LL. Exit Device:  Touchbar, rim-type, two-point latching exit devise with concealed 
mounting equal to Von Duprin No. 9947 L with trim #9921L-V and lever #03. 

MM. Door Mullion:  Heavy duty, removable mullion with stabilizers top and bottom for 
each door shall be by door hardware manufacturer.  Mullion shall be installed 
without reducing door size or increasing frame size. 

NN. Panic Device:  Touchbar concealed rod exit device with concealed mounting equal 
to Von Duprin No. 9947 F, UL rated for 3-hour door. 

OO. Exit Device Trim:  Pull handle with thumb latch on rectangular escutcheon equal to 
Von Duprin No. 99 TP and 990 TP-R trim. 

PP. Exit Device Trim:  Pull handle with thumb latch on rectangular escutcheon equal to 
Yale “K5” 

QQ. Fire Exit Device Trim:  Pull handle with thumb latch on rectangular escutcheon 
equal to Von Duprin No. 9947 TP-F and 990 TP-V trim. 

RR. Astragal:  Extruded anodized aluminum meeting stile with gasket equal to Pemko 
#355CS. 

SS. Rain Drip:  Equal to Pemko 346-C. 

TT. Door Skirt:  Equal to Pemko 321 CN. 

UU. Cipher Lock:  Heavy-duty mechanical push button combination access control shall 
be Simplex Series 3000 or approved equal. 

VV. Mechanical Lockset:  Heavy-duty combination , five-button mechanical lockset shall 
be Simplex Model 1000-2 or approved equal. 
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WW. Electric strike; Intermittent duty, low voltage electric release latch strike shall be 
Adams Rite No. 7860ANSI or approved equal with remote release from public side 
and local push button release from non-public side. 

XX. Automatic Door Bottom:  Surface-mounted, heavy-duty automatic door bottom 
equal to National Guard Products #420. 

YY. Smoke/Sound Gasket:  Surface-mounted aluminum and Neoprene sound gasket in 
head and jamb with mitered joint at intersecting corners, equal to Nation Guard 
Products #133NSA. 

ZZ. Light Gasketing;  Adjustable spring-loaded perimeter seal with Neoprene insert 
equal to National Guard Products 305NA. 

AAA. Key Cutter:  Provide one key cutter equal to Falcon #1212 and one keying kit, 
Falcon #1410. 

BBB. Key Cabinets:  Furnish and install one key cabinet of size required for number of 
locksets plus 10%.  Cabinets to be installed at Community Building at location to be 
determined by Owner 

CCC. Set:  3/4” offset hung mortised pivot designed for lead core doors shall be bottom 
pivot Rixon #L147, full mortise handed intermediate pivot Rixon #ML19, and full 
mortise headed top pivot Rixon #L180- or approved equal. 

DDD. Fastenings:  Furnish all necessary screws, bolts and other fastenings of a suitable 
size and type to securely fasten the hardware in position.  Fastenings shall match the 
hardware material and finish.  Where necessary, furnish expansion shields, set bolts 
or other approved anchors according to the material to which applied, and as 
recommended by the manufacturer of the finish hardware. 

EEE. Silencers:  GJ63, GJ65 for metal frames, except fire rated and aluminum doors.  
Three at each door. 

2.02 KEYING 

A. All deadlocks, cylinders, etc. shall be compatible with and keyed to the Owner's 
Grand Master keying system.  Provide three keys per cylinder. 

B. All locks shall be keyed differently. 

C. Key side of lock shall be on public side. 

D. Keys made of nickel silver only. 

E. Construction keying system shall be utilized. 
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2.03 FINISHES 

A. Finish of all finish hardware material to match dull chrome as close as possible unless 
noted otherwise. 

2.04 HARDWARE SETS 

A. Set No. 1 
1. 1 Panic Device 
2. 1 Rim Cylinder 
3. 1 Mortise Cylinder 
4. 1 Cylinder Guard 
5. O/H closers integral with top rail 
6. Door Stops 
7. Aluminum Threshold per Drawings 
 
Factory install door hardware provided by Manufacturer to greatest extent possible 

B. Set No. 2 
1. 1 Panic Device 
2. 3 Ball Bearing Butts 
3. 1 Rim Cylinder 
4. 1 Mortise Cylinder 
5. 1 Cylinder Guard 
6. 1 set Door Gaskets 
7. O/H closers 
8. 1 Alarm System 
9. Door Stops 
10. Aluminum Threshold per Drawings 

C. Set No. 3 
1. 3 pt. Dead Lock MS 1851A by Adams rite 
2. 3 Ball Bearing Butts 
3. Door Stop 
4. O/H Closer 
5. Aluminum Threshold per Drawings 
6. Door Weather-stripping 

D. Set No. 4 
1. 3 Ball Bearing Butts 
2. Lever Lockset 
3. Door Stop 
4. O/H Closer 
5. Silencers 

E. Set No. 5 
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1. 3 Ball Bearing Butts 
2. Door Stop 
3. O/H Closer 
4. Silencers 
5. 1 Push Bar & 1 Pull Handle 
6. 1 Kick Plate 

F. Set No. 6 
1. 3 Ball Bearing Butts 
2. 1 Restroom Lock 
3. Door Stop 
4. O/H Closer 
5. Aluminum Threshold 
6. Silencers 
7. 1 Push Bar &1 Pull Handle 
8. 1 Kick Plate 

G. Set No. 7 
1. 1 Panic Device 
2. 3 Ball Bearing Butts 
3. Door Stop 
4. O/H Closer 
5. Silencers 

H. Set No. 8 
1. 3 pt. Dead Lock #MS 1851A/4015/4085 by Adams Rite 
2. 3 Pair Ball bearing Butts 
3. O/H closers 
4. Door Stops 
5. 1 Pair Silencers 
6. Concealed flush bolts in top and bottom of inactive leaf 

I. Set No. 9 
1. 3 pt. Dead Lock #MS 1851A/4015/4085 by Adams Rite 
2. 3 Ball bearing Butts 
3. O/H closer 
4. Door Stops 
5. Silencers 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Before hardware installation is begun, hardware supplier shall brief installers on 
proper hardware installation so that items are installed in accordance with 
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manufacturer's installation instructions.  Hardware supplier shall inspect all work for 
proper hardware operations and shall give written maintenance and operation 
instructions to the Owner.  Construction cores installed by Contractor shall be used 
during construction. 

B. Flush bolts shall be installed concealed in inactive leafs. 

C. Install rubber door silencers at each door frame. 

D. The Contractor shall notify maintenance three months before the scheduled 
completion date of the project to contact Falcon Lock distributor to provide the 
Falcon distributor in sufficient time to remove the construction cores and replace 
them with the final cores not later than one week after accepting occupancy of each 
unit and building. 

E. Maintenance will deliver the construction cores to the Contractor in such condition 
that the Contractor may return them for credit or use them on another project. 

F. It shall be the responsibility of Maintenance to unlock the buildings, or to make other 
arrangements, to allow any representative of the General Contractor or authorized 
subcontractor to enter the building for completion of all work remaining to be 
accomplished after the building has been occupied. 

G. Once the final lock cores have been replaced by Maintenance, Maintenance assumes 
primary responsibility for security of the building and its contents. 

END OF SECTION 08 71 00 
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PART 1 - GENERAL 

SECTION 08 80 00 - GLAZING  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Provide all glass and glazing as shown on the drawings and as herein specified. 
2. Insulated glass at exterior metal windows, fixed and operable 
3. Insulated glass at storefront and entry door 
4. Mirrors at restrooms and showers 

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 05 Section - Miscellaneous Metals 
2. Division 08 Section - Hollow Metal Doors 
3. Division 08 Section - Aluminum Storefront 
4. Division 08 Section - Metal Windows 
5. Division 08 Section - Upward Acting Sectional Doors 

1.03 DEFINITIONS 

A. Interspace:  Space between lites of any insulating glass unit that contains dehydrated 
air or a specified gas. 

B. Deterioration of Coated Glass:  Defects developed from normal use that are 
attributed to the manufacturing process and not to causes other than glass breakage 
and practices for maintaining and cleaning coated glass contrary to manufacturer’s 
written instructions.  Defects include peeling, cracking and other indications of 
deterioration in metallic coating. 

C. Deterioration of Insulating Glass:  Failure of the hermetic seal under normal use that 
is attributed to the manufacturing process and not to causes other than glass 
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breakage and practices for 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. 

D. Deterioration of Laminated Glass:  Defects developed from normal use that are 
attributed to the manufacturing process and not to causes other than glass breakage 
and practices for maintaining and cleaning laminated glass contrary to 
manufacturer’s written instructions.  Defects include edge separation, delamination 
material obstructing vision through glass, and blemishes exceeding those allowed by 
referenced laminated-glass standards. 

1.04 DESIGN REQUIREMENTS 

A. General:  Provide glazing systems capable of withstanding normal thermal 
movements, wind and impact loads without failure, including loss or glass breakage 
due to defective manufacture, fabrication, and installation, deterioration of glazing 
materials and other defects in construction. 

B. Glass Design:  Provide glass lites in the thickness and strengths (annealed or heat-
treated) to meet or exceed the following criteria based on analysis of Project loads 
and in-service conditions. 
1. Minimum glass thickness of lites composed of annealed or heat-treated glass 

are selected so the worst-case probability of failure does not exceed the 
following: 
a. Eight (8) lites per 1000 for lites set vertically or not over 15 degrees off 

vertical and under wind action. 
b. One (1) lite per 1000 for lites set over 15 degrees off vertical and under 

action of wind or snow. 
c. Specified Design Wind Loads:  As indicated on the Structural Drawings 
d. Specified Design Snow Loads:  As indicated on the Structural Drawings, 

but not less than snow loads applicable to Project, required by ASCE 7, 
"Minimum Design Loads for Buildings and Other Structures": Section 7, 
"Snow Loads. 

e. Minimum Glass Thickness for Exterior Lites:  Not less than 6mm 
f. Thickness of Tinted and Heat-Absorbing glass:  Provide the same 

thickness of each tint color indicated throughout Project. 

C. Thermal and Optical Performance Properties:  Provide glass with performance 
properties specified based on manufacturer’s published test data, as determined 
according to procedures indicated below: 
1. Center-of-glass U-values:  NFRC 100 methodology using LBL-35298 

WINDOW 5.2 computer program, expressed as BTU/sq ft x h x deg F (W/sq. 
m x K). 

2. Center-of-glass solar heat gain coefficient:  NFRC 200 methodology using 
LBL-35298 WINDOW 5.2 computer program 

3. Solar Optical Properties:  NFRC 300. 
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QUALITY ASSURANCE 

D. Design Criteria:  Glass shall conform to Fed. Spec. DD-G-001403. 

E. Installation Criteria:  FGJA "Glazing Manual". 

F. Security Glazing:  Applicable standards 
1. Consumer Product Safety Standard 16 CFR 1201, Category II 
2. ANSI Z97.1, Safety Glazing Materials Used in Buildings 
3. ASTM C1036, Flat Glass 
4. ASTM C1172, Laminated Architectural Flat Glass 
5. ASTM C1048, Heat-Treated Flat Glass 
6. Fed. Spec. MIL-P-46144, Polycarbonate Plastic Sheet. 

G. Comply with published recommendations of glass product manufacturers and 
organizations below, except where more stringent requirements are indicated.  Refer 
to these publications for glazing terms not otherwise defined in this section or in 
referenced standards. 
1. GANA Publications 

a. GANA Glazing Manual 
b. Tempering Division - Engineering Standards Manual 

2. LSGA Publications 

H. Safety glass products are to comply with ANSI Z97.1 and testing requirements of 16 
CFR Part 1201 for Category II materials. 
1. Subject to compliance with requirements, provide safety glass permanently 

marked with certification label of Safety Glazing Certification Council (SGCC) 
or other certification agency acceptable to authorities having jurisdiction. 

I. Insulating glass products are to be permanently marked either on spacers or at least 
one component lite of units with appropriate certification label of inspecting and 
testing agency indicated below: 
1. Insulating Glass Certification Council (IGCC). 

J. Single Source fabrication responsibility:  Fabrication processes, including Low E and 
reflective coatings, insulating, laminating, silkscreen, and tempering, shall be 
fabricated by a single Fabricator. 

K. Glass fabricator to have 10 years of experience and meet ANSI / ASQC Q9002 
1994. 

L. Mockups:  Before glazing, build mockups for each glass product indicated below to 
verify selections made under sample Submittals and to demonstrate aesthetic effects 
and qualities of materials and execution.  Build mockups using materials indicated 
for the completed work.   
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1.05 SUBMITTALS 

A. Submit 12-inch square samples of each type of glass indicated except for clear 
monolithic glass products, and 12-inch long samples of each color required (except 
black) for each type of sealant or gasket exposed to view. 

B. Glazing contractor to obtain compatibility and adhesion test reports from sealant 
manufacturer indicating that glazing materials were tested for compatibility and 
adhesion with glazing sealants and other glazing materials. 

C. Product Certificates: Obtain Certificate of Compliance for all glass products 

1.06 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Protect glazing materials according to manufacturer’s written instructions and as 
needed to prevent damage to glass and glazing materials from condensation, 
temperature changes, direct exposure to sun or other causes. 

1.07 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not proceed with glazing when ambient and 
substrate temperature conditions are outside limits permitted by the glazing material 
manufacturers and when glazing channel substrates are wet from rain, frost 
condensation, or other causes. 
1. Do not install liquid glazing sealants when ambient and substrate temperature 

conditions are outside limits permitted by glazing sealant manufacturer or 
below 40 deg F (4.4 deg C) 

1.08 WARRANTY 

A. Provide a written 10-year warranty from date of manufacture for coated glass.  
Warranty covers deterioration due to normal conditions of use and not to handling, 
installing, and cleaning practices contrary to the glass manufacturer’s published 
instructions. 

B. Provide a written 10-year warranty (vertical application) from date of manufacture 
for insulating glass.  Warranty covers deterioration due to normal conditions of use 
and not to handling, installing, protecting, and maintaining practices contrary to glass 
manufacturer’s published instructions. 

C. Provide a written 5-year warranty from date of manufacture for ceramic frit.  
Warranty covers deterioration due to normal conditions of use and not to handling, 
installing, and cleaning practices contrary to the glass manufacturer’s published 
instructions. 
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PART 2 - PRODUCTS 

2.01 BASIS OF DESIGN 

A. Available Products:  Basis of Design products are indicated in the Glass Types later 
in this section.  Provide Basis of Design products, or equal as approved by Architect. 

2.02 GLASS PRODUCTS 

A. Flat Glass 
1. Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless 

otherwise indicated. 
2. Heat-strengthened float glass:  ASTM C 1048. 

a. Kind HS heat-treated glass 
3. Fully tempered float glass:  ASTM C 1048. 

a. Kind fully tempered (FT)  

B. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, qualified according to ASTM E 2190, and 
complying with other requirements specified. 
1. ASTM E773 Seal Durability of Sealed Insulating Glass Units 
2. ASTM E774 Sealed Insulating Glass Units  
3. Sealed insulating glass units to be double sealed with a primary seal of black 

(or gray) polyisobutylene and a secondary seal of black (or gray) silicone.   
4. Lites shall be separated by an aluminum spacer with 3 bent corners and 1 

keyed- soldered corner, or 4 bent corners and straight butyl injected zinc plated 
steel straight key joint, to provide a hermetically sealed and dehydrated air 
space. 

5. Units shall be certified for compliance with seal classification "CBA" by the 
Insulating Glass Certification Council (IGCC) and tested in accordance with 
the above ASTM Test Methods. 

C. 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. 
2. For insulating-glass units, properties are based on units of thickness indicated 

for overall unit and for each lite. 
3. 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 . 
4. 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. 

5. Visible Reflectance:  Center-of-glazing values, according to NFRC 300. 
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D. Glass Mirrors, General:  ASTM C 1503; manufactured using copper-free, low-lead 
mirror coating process. 
1. Clear Glass:  Mirror Select Quality 

2.03 MATERIALS 

A. Provide fully-tempered glazing at impact locations, per applicable codes. 

B. Glass Types: 
1. Type 1A:  1" Insulated, heat-strengthened; PPG Ideascapes Solarban "70XL 

(2)" on Clear Glass - Solexia (Low-E). 
a. Visible Light Transmittance:  54%. 
b. Winter Nightime U – Value:  .28 
c. Solar Heat Gain Coefficient:  .25 max. 

2. Type 1A:  1" Insulated, heat-strengthened; PPG Ideascapes Solarban "70XL 
(2)" on Clear Glass - Solexia (Low-E), Tempered 
a. Visible Light Transmittance:  54%. 
b. Winter Nightime U – Value:  .28 
c. Solar Heat Gain Coefficient:  .25 max. 

3. Type 2:  Unframed Mirrors:  1/4” (6mm) with rounded polished edge. 

2.04 MISCELLANEOUS GLAZING MATERIALS 

A. Select glazing sealants, tapes, gaskets and other glazing materials of proven 
compatibility with other materials they will contact, including glass products, seals of 
insulating glass units and glazing channel substrates, under conditions of installation 
and service, as demonstrated by testing and field experience. 

2.05 MISCELLANEOUS MIRROR MATERIALS 

A. Mirror Mastic:  An adhesive setting compound, asbestos-free, produced specifically 
for setting mirrors and certified by both mirror manufacturer and mastic 
manufacturer as compatible with glass coating and substrates on which mirrors will 
be installed. 
1. Adhesive shall have a VOC content of not more than 70 g/L when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Mounting Accessories: Brushed stainless steel (Type 302)  mirror clips similar to 
KV277 at bottom and KV278 at top in number as required to accommodate size of 
mirror. 

PART 3 - EXECUTION 
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3.01 EXAMINATION AND PREPARATION 

A. Carefully inspect and verify all job site conditions and measurements. 

B. Clean all surfaces of all glazing units and materials to which glazing compound 
and/or tapes shall be applied and prime as recommended by compound and/or tape 
manufacturer's instructions. 

C. Verify prepared openings for glazing are correctly sized and within tolerance. 

D. Verify that a functioning weep system is present. 

E. Verify that the minimum required face and edge clearances are being followed. 

F. Do not proceed with glazing until unsatisfactory conditions have been corrected. 

G. Clean glazing channels and other framing members receiving glass immediately 
before glazing remove coatings not firmly bonded to substrates. 

3.02 GLAZING 

A. Install products using the recommendations of manufacturers of glass, sealants, 
gaskets, and other glazing materials except where more stringent requirements are 
indicated, including those in "GANA Glazing Manual". 

B. Glazing to fit line in rabbet with all edges straight and true.  Size substantially as 
shown on the drawings; however Contractor shall fill sash and openings as actually 
constructed whether more or less as sizes given. 

C. Material installed in a full bed of sealant, tooling finished surfaces smooth. 

D. Mirrors installed using mirror glazing angles, concealed clips and mirror setting 
mastic.  Mastic applied on substrate in spot application, spacing and sizes as 
recommended by mirror manufacturer for use intended. 

3.03 ADJUST AND CLEAN 

A. Clean excess sealant or compound from glass and framing members immediately 
after application, using solvents or cleaners recommended by manufacturers.  

B. Glazing shall be protected from damage during construction.  Contractor shall 
assume all responsibility for breakage and shall replace cracked, broken, scratched or 
otherwise defective glazing. 

C. Glazing shall be cleaned carefully at time of final acceptance, removing all labels, 
excess sealant, paint and other foreign substances. 
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END OF SECTION 08 80 00 
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PART 1 - GENERAL 

SECTION 08 90 00 - LOUVERS & VENTS  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Extent of louvers is indicated on drawing, including sizes and locations.  

Coordinate the size and locations with mechanical drawings and specifications. 
2. Attic dormer vents 
3. Relief louver vents at eave 
4. Exhaust vents and intake louver vents interlocked with App. Bay exhaust 

system 

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 04 Section - Masonry 
2. Division 05 Section - Lintels 
3. Division 07 Section - Sealants 
4. Division 08 Section - Hollow Metal Doors & Frames 
5. Division 09 Section - Stucco Plaster 
6. Division 23 Section - HVAC 

1.03 QUALITY ASSURANCE 

A. Performance Requirements: Where louvers are indicated to comply with specific 
performance requirements, provide units whose performance ratings have been 
determined in compliance with Air Movement and Control Association (AMCA) 
Standard 500. 

B. Comply with SMACNA "Architectural Sheet Metal Manual" recommendation for 
fabrication, construction details and installation procedures, except as otherwise 
indicated. 
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C. Field Measurements: Verify size, location and placement of louver units prior to 
fabrication, wherever possible. 

D. Shop Assembly: Coordinate field measurements and shop drawings with fabrication 
and shop assembly to minimize field adjustments, splicing, mechanical joints and field 
assembly of units.  pre-assemble units in shop to greatest extent possible and 
disassemble as necessary for shipping and handling limitations.  Clearly mark units 
for re-assembly and coordination. 

1.04 SUBMITTALS 

A. Product Data: Submit manufacturer's specifications and installation instructions for 
required products, including finishes. 

B. Shop Drawings: Submit shop drawings for fabrication and erection of louver units 
and accessories.  Include plans, elevations and details of sections and connections to 
adjoining work.  Indicate materials, finishes, fasteners, joinery and other information 
to determine compliance with specified requirements.  Submit complete line of 
premium and standard color samples (12 colors minimum) for selection by Architect. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Horizontal (drainable) Blade Louvers: Stationary 6" deep frame, 37-1/2 degree blade 
angle and 5-15/16" vertical spacing, equal to Ruskin ELF6375DX, minimum 57% 
free area.  Thickness not less than 0.081" for frames and extruded aluminum blades 
(Alloy 6063-T5).  Primer shall be thermo-cured, 0.2 mil d.f.t.  Finish shall be factory 
applied, high performance, fluorocarbon coating.  Provide insect screen & bird 
screen.  Color as selected from manufacturer's standard colors. 

B. Louver Screens: Provide frames consisting of U-shaped metal for permanently 
securing insect screen mesh and bird screen.  Locate screens on inside face of 
louvers.  Secure screens to louver frames with machine screws, spaced at each 
corner and at 12" o.c. between. For aluminum louvers provide aluminum bird screen 
fabric in an aluminum removable frame finished to match the louver. 

C. Dormer Vents: Half-round dormer vent, 30” wide x 15” high x 35” long, with 6” 
flange with bird screen, equal to C & J Metal Products, Style No. DM30. Free area 
is 99 square inches including bird screen,  measured in accordance with AMCA 
Standard-500 and HVI-992. 

D. Fastenings: Fasteners for exterior applications may be hot-dip galvanized, stainless 
steel or aluminum. 
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E. Anchors and Inserts: Use non-ferrous metal or hot-dip galvanized anchors and 
inserts.  Furnish inserts, as required, to be set into concrete or masonry work. 
Provide stainless steel screws and fasteners for aluminum louvers. Provide other 
accessories such as extra sill pieces, special flange or angle appurtenances as 
required for complete and proper installation. 

2.02 FABRICATION 

A. Provide louvers and accessories of design, materials, sizes, depth, arrangement, and 
metal thicknesses indicated, or if not indicated, as required for optimum performance 
with respect to airflow; water penetration; air leakage, where applicable (for 
adjustable units, if any); strength; durability; and uniform appearance. 

B. Fabricate frames including integral sills to suit adjacent construction with tolerances 
for installation including application of sealants in joints between louvers and 
adjoining work. 

C. Include supports, anchorage, and accessories required for complete assembly. 

D. Provide vertical mullions of type and at spacing recommended by manufacturer or 
72" o.c., whichever is less.  No intermediate. 

E. Join Frame members to one another and to stationary louver blades by spline 
screwed, except where indicated otherwise or where field bolted connections 
between frame members are made necessary by size of louvers.  Maintain equal 
blade spacing including separation between blades and frames at head and sill to 
produce uniform appearance. 

2.03 FINISH 

A. Organic Finish: 

1. Primer:  Finish coating formulator's standard epoxy primer as recommended for 
the substrate and coating process used. 

2. Fluorocarbon Finish:  Coating which contains not less than 70% Kynar 500 as 
manufactured by Atochem North America, Inc. or Hylar 5000 as manufactured by 
Ausimont USA, Inc., polyvinylidene fluoride (PVDF) resin meeting the 
requirements of AAMA 605.2-90.  Acceptable products or equal, no known 
equals: 

  Akzo; Trinar 
  Glidden Coatings and Resins; Nubelar 
  Morton International; Fluoroceram 
  PPG Industries; Duranar 

 Valspar; Fluropon  
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3. Application: 
a. Surface Preparation:  Thoroughly clean and etch surfaces to receive coating, 

and apply a chromate conversion pretreatment in accordance with the 
methods approved by the coating formulator. 

b. Primer:  Prime the cleaned and treated surfaces with baked-on epoxy primer 
applied to achieve a dry film thickness of not less than 0.2-mils. 

c. Fluorocarbon Finish on Aluminum Extrusions:  Electrostatically spray the 
primed surface with the finish coat applied to achieve a dry film thickness of 
not less than 0.8-mils and oven bake at a temperature of not less than 
450 degrees F in accordance with the coating formulators written 
procedures. 

d. Fluorocarbon Finish on Aluminum Sheets:  Finish the primed surface using 
the coil coating process to achieve a dry film thickness of not less than 0.8-
mils and oven bake at a temperature of not less than 475 degrees F in 
accordance with the coating formulators written procedures. 

4. Touch-Up Paint:  As recommended by the coating formulator for field application. 

5. Colors:  Custom color as selected by the Architect. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Coordinate setting drawings, diagrams, templates, instructions and directions for 
installation of anchorage which are to be embedded in concrete or masonry 
construction.  Coordinate delivery of such items to project site. 

3.02 INSTALLATION 

A. Locate and place louver units plumb, level and in proper alignment with adjacent 
work. 

B. Use concealed anchorage wherever possible.  Provide brass or lead washers fitted to 
screws where required to protect metal surfaces and to make a weathertight 
connection. 

C. Form tight joints with exposed connections accurately fitted together.  Provide 
reveals and openings for sealants and joint fillers, as indicated. 

D. Repair finishes damaged by cutting, welding, soldering and grinding operations 
require for fitting and jointing.  Restore finishes so there is no evidence of corrective 
work.  Return items which cannot be refinished in field to shop, make required 
alterations, and refinish entire unit, or provide new units, at Contractor's option. 
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END OF SECTION 08 90 00 
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PART 1 - GENERAL 

SECTION 09 21 00 - GYPSUM BOARD ASSEMBLIES  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Provide gypsum drywall as shown on the drawings and as herein specified 

including but not limited to:  Metal stud framing, suspended ceiling systems, 
gypsum drywall, finishing systems and accessories including expansion joints. 

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 06 Section “Wood Nailers.” 
2. Division 06 Section “Wood Framing.” 
3. Division 09 Section “Finish Painting.” 
4. Division 09 Section “Ceramic Tiling. ” 
5. Division 09 Section “Acoustical Ceilings. ” 
6. Division 10 Section “Visual Display Surfaces for Blocking.” 
7. Division 10 Section “Toilet Accessories for Blocking.” 

1.03 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver materials with manufacturer's label attached.  Protect materials from 
dampness or wetting.  Remove any damaged materials. 

1.04 SUBMITTALS 

A. Certificate: Furnish certificate evidencing that material meets or exceeds 
specification and fire rating requirement. 
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1.05 QUALITY ASSURANCE 

A. Metal Support Standard:  ASTM C754. 

B. Metal Stud Standard:  Fed Spec QQS-698 and QQS-775d, Class D. 

C. Gypsum Board Standard:  GA 216 by Gypsum Association. 

D. Tolerances:  1/8" Offsets between planes of board faces and 1/4" in 8'-0" for plumb, 
level, warp and bow. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. General:  Specifications are based on materials made by United States Gypsum Co.  
Materials made by Gold Bond, National Gypsum Co. or Flintkote Co. may be 
utilized provided they meet design and specification requirements.  Materials on 
project must be supplied by one manufacturer throughout. 

B. Metal Studs:  Standard gauges of galvanized steel channel studs at size and spacing 
shown on drawings.  Minimum 18 gauge studs where distance between horizontal 
bracing is greater than 12'-0".  Minimum 16 gauge studs where distance between 
horizontal bracing is greater than 18'-0". 

C. Runner Tracks:  Standard with manufacturer for type and size stud utilized, same 
finish.  Furnish all necessary miscellaneous accessories such as clips, brackets, etc. 

D. C.R. Channels:  1-1/2" 16 gauge steel channels with black asphaltum painted finish. 

E. Furring Channels:  7/8" x 1-1/4" galvanized steel hat shaped sections. 

F. Z Furring Channels:  1-1/2" 24 gauge galvanized steel. 

G. Slide Clips:  Provide minimum 600 pound lateral capacity design load thickness, or 
as shown on drawings.  Provide prefabricated clips as manufactured by Clark Steel 
Framing Systems, or equal.  Install as shown on drawings. 

H. Wall Panels: 
1. Gypsum Wallboard with tapered edges conforming to ASTM C 36: 

a. Interior Walls & Substrate to Gypsum Base:  5/8" and 1/2" gypsum 
board, Type "X". 

b. Locker Room & Toilet Rooms:  5/8" Water resistant gypsum board. 
2. Vestibule & Corridor Walls (Exposed Surface):  1/2" Imperial gypsum base by 

USG for installation of plaster veneer over 5/8" Type "X" gypsum board. 
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3. Shower & Toilet Room Ceramic Tile Substrate: Cementitious tile backer board 
shall be “Durock” by USG, or “Wonderboard” by Custom Building Products.  
Thickness as noted on drawings.  Provide all accessories as recommended by 
manufacturer. 

4. Abuse-Resistant Panels:  ½” regular core or 5/8” fire core, “Sheetrock” brand 
abuse-resistant gypsum panels, as manufactured by USG, or equal. 

I. Joint Treatment:  USG Durabond 90 Joint Compound for pre-fill; USG Durabond 
Joint Compound Taping; USG Reddy Mixed Joint Topping; and USG Perf-A-Tape 
finishing system.  For joint reinforcement at “Durock” cement board, use polymer-
coated (alkali-resistant) mesh tape, 2” wide at interior applications, and 3” wide at 
exterior applications. 

J. Fasteners to Metal Stud:  Self-drilling and tapping screws, USG Hi-Lo Screws, Type 
S. 

K. Sealant:  USG Acoustical Sealant. 

L. Door frame Grout:  Durabond 90 Joint Compound, Multi-Purpose. 

M. Hanger Wire:  9 Gauge galvanized steel wire. 

N. Metal Edge Trim:  Standard trim of galvanized steel with either knurled and 
perforated or expanded flanges and beaded for concealment of flange in joint 
compound.  Equal to USG 200 of 400 Series.  Apply where board abuts or 
terminates at another material. 

O. Resilient Channel:  25 Gauge galvanized steel 1/2" x 2-1/2" channel equal to USG 
RC-1. 

P. Corner Reinforcement:  USG Dur-A-Bead. 

Q. Asphalt Felts:  15 lb. per square organic un-perforated, 36" wide asphalt saturated 
felt meeting requirements of ASTM D226. 

R. Shaft Wall:  1" Shaft Liner, with Type-S screws, or as required for assembly. 

PART 3 - EXECUTION 

3.01 INSTALLATION - METAL FRAMING 

A. Fire rated wall partitions installed to provide specified design criteria requirements.  
Partitions continuous from floor level to underside of structure and completely fire 
taped. 

B. Stud Installation: 
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1. Steel studs cut to proper length, plumbed and aligned, continuous runner 
tracks attached to structure at intervals not to exceed stud spacing specified.  
Anchor all exterior studs and studs adjacent to window and door frames, 
partition intersections and corners to runner flanges. 

2. Studs for partitions indicated to be fire rated or to include sound batts shall 
extend to deck, unless noted otherwise. 

3. Where partitions abut ceiling or deck construction or vertical structural 
elements, provide slip or cushion type joint between partition and structure as 
recommended by stud manufacturer. 

4. Install double studs at all jamb and head conditions at all windows & doors. 

C. Exterior Sheathing:  Install horizontally with tongue up.  Apply felts over sheathing 
lapping felts 6 inches. 

D. Fastenings for Wall Supported Items:  Provide and install 12 gauge wall reinforcing 
plates 6" high (minimum) x 1 stud space wide or 2 x 8 (minimum) x 1 stud space fire 
retardant wood blocking, unless specified otherwise at all stud wall areas receiving 
grab bars, toilet partitions, wall bumpers and other wall mounted accessories.  Plates 
welded or screwed to studs. 

E. Suspended Ceilings and Drops:  Deflection limited to 1/360 of span.  Main runners 
attached to structure with hangar spacing as required to meet Maximum allowable 
spacing of main runners, 48" O.C.; cross furring, 24" O.C..  At openings which 
interrupt main runners or furring channels, reinforce grille with 3/4" channels wire 
tied to and parallel to main runner channels. 

3.02 INSTALLATION - PANEL ERECTION 

A. General: 
1. Use wallboard and sheathing of maximum lengths to minimize joints. 
2. Stagger end joints where they occur. 
3. Locate end joints as far as possible from center of wall or ceiling. 
4. Do not place butt ends against tapered or grooved edges. 
5. Support ends and edges of wallboard on framing or furring members. 
6. No wallboard installed over piping, ducts, electric boxes or conduits until they 

have been installed, run and tested. 
7. Attach wallboard and sheathing with screws spaced 12" O.C. in field and 8" 

O.C. staggered along vertical abutting edges. 
8. Exterior sheathing installed horizontally with tongue up. 
9. Partitions indicated sealed to deck shall be continuous except where 

interrupted by structure, mechanical or electrical construction.  A bead of 
sealant shall be applied. 

10. Tape and float only behind lockers. 
11. Rated partitions shall have wall board continuous both sides above ceiling to 

deck and fire taped. 
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12. Partitions shown to include sound batt shall have wall board continuous to 
deck above ceiling on one side and taped. 

13. Wall board held 1/4” to 1/2” above floor substrate and below deck to apply 
bead of sealant. 

B. Vinyl Surfaced Panels: 
1. Panels shall be applied to metal studs or furring with adhesive. 
2. Heavy duty panels shall be installed using concealed mechanical attachment. 
3. Apply manufacturer's recommended adhesive in continuous 1/4" bead at each 

vertical stud and two parallel beads where panels abut.  Panels installed over 
adhesive as per manufacturer's instructions. 

C. Wall Tile Substrate:  
1. Install tile backer board as substrate for thin set ceramic tile.  
2. Space 1/4" above fixture lips. 
3. Seal ends, cut edges and penetrations of each piece with water resistant 

compound before installation. 
4. Tape & mortar over all joints prior to tile installation. 

D. Accessory Installation: 
1. Corner Beads:  Install on external corners with suitable fasteners spaced 9" 

O.C. 
2. Metal Trim:  Install over face layer with fasteners spaced 9" O.C. where shown 

and where gypsum surfaces meet dissimilar materials. 
3. Control Joint:  Install where detailed, at changes in backup material and in 

partitions 30'-0" O.C. unless otherwise noted.  Also provide at all interior and 
exterior window & door frames, at both sides. 

4. Finish Trim:  Install vinyl trim at corners and at ceiling junctures of all vinyl 
surfaced gypsum board. 

 

E. Joint Treatment Application: 
1. Joint treatment compounds and products, as specified under Materials, shall be 

mixed and applied in accordance with manufacturer's direction to completely 
conceal all joints and screw depressions and provide a smooth surface to 
receive finishes as scheduled. 

3.03 FINISH 

A. Apply gypsum board finish in accordance with manufacturer's published instructions 
and GA-214 Finish Levels. 
1. Level 1:  All joints and interior angles shall have tape embedded in joint 

compound.  Surface shall be free of excess joint compound. Tool marks and 
ridges are acceptable. 
a. Application:  In plenum areas above ceilings, in attics, in mechanical 

rooms, in areas where the assembly is generally concealed, and other 
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areas not normally open to view.  Accessories not required, unless shown 
or required by rating.  Where a fire resistance rating is required for the 
gypsum board assembly, details of construction shall be in accordance 
with reports of fire tests of assemblies that have met the fire rating 
requirement. 

2. Level 5:  All joints and interior angles shall have tape embedded in joint 
compound and three separate coats of joint compound applied over all joints, 
angles, fastener heads, and accessories.  A thin skim coat of joint compound, 
or a material manufactured especially for this purpose, shall be applied to the 
entire surface.  The surface shall be smooth and free of tool marks and ridges. 
Finished work free of noticeable defects which include joint ridging, staved 
joints, board edges damaged or out of place, joint blisters, nail pops, pinholes 
in joint treatment or any other noticeable defects.  Finished work true to line, 
perfectly smooth and ready for painting or wall covering.   

3. Prepared surface shall be coated with a primer/sealer prior to the application of 
finish paint.  Refer to specification Division 9 Section for painting. 
a. Application:  For use where gloss semi-gloss, enamel, or non-textured 

flat paints are specified or where severe lighting conditions occur.  
Generally in all areas except where noted otherwise. 

3.04 CONSTRUCTION 

A. Interface with Other Work: 
1. Coordinate installation of fire-stopping at penetrations through fire-restive 

rated gypsum board partitions. 
2. Coordinate installation of joint sealers specified in Division 7 Section at 

penetrations of non fire-resistive rated partitions. 

3.05 PATCHING 

A. Contractor shall repair and patch around penetrations in existing walls where new 
piping, ductwork, conduit, cables, etc. are required. 

3.06 CLEANING 

A. Contractor shall completely clean all areas affected by this work and shall leave no 
excess or scrap materials or bedding compound on the job site. 

END OF SECTION 09 21 00 
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PART 1 - GENERAL 

SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Non-load-bearing steel framing systems for interior gypsum board assemblies. 
2. Suspension systems for interior gypsum ceilings, soffits, and grid systems. 
3. Exterior and interior wall furring. 
4. Accessories. 

B. Related Requirements: 
1. Division 05 Section - Cold-Formed Metal Framing for exterior & interior 

load-bearing and exterior non-load-bearing wall studs; floor joists; roof rafters 
and ceiling joists; and roof trusses. 

2. Division 09 Section - Gypsum Board Assemblies for interior partition non-
structural metal framing 

1.03 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.04 INFORMATION SUBMITTALS 

A. Evaluation Reports:  For dimpled steel studs and runners, fire-stop tracks, as 
provided by International Code Council – Evaluation Service (ICC-ES). 

PART 2 - PRODUCTS 

2.01 DESCRIPTION 

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. 
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B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 
90 and classified according to ASTM E 413 by an independent testing agency. 

C. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half 
of preconsumer recycled content not less than 25 percent. 

2.02 FRAMING SYSTEMS 

A. 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, G60 hot-dip galvanized, unless 

otherwise indicated. 

B. Studs and Runners:  ASTM C 645.  Use either steel studs and runners or dimpled 
steel studs and runners. 
1. Steel Studs and Runners: 

a. Minimum Base-Metal Thickness:  As indicated on Drawings 
b. Depth:  As indicated on Drawings 

2. Dimpled Steel Studs and Runners: 
a. Minimum Base-Metal Thickness:  As indicated on Drawings]. 
b. Depth:  As indicated on Drawings 

C. Slip-Type Head Joints:  Where indicated, provide one of the following: 
1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-inch- deep 

flanges in thickness not less than indicated for studs, installed with studs 
friction fit into top runner and with continuous bridging located within 12 
inches of the top of studs to provide lateral bracing. 

2. Double-Runner System:  ASTM C 645 top runners, inside runner with 2-inch- 
deep flanges in thickness not less than indicated for studs and fastened to 
studs, and outer runner sized to friction fit inside runner. 

3. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of 
finishes applied to interior partition framing resulting from deflection of 
structure above; in thickness not less than indicated for studs and in width to 
accommodate depth of studs. 
a. Products:  Subject to compliance with requirements, [provide the 

following] [provide one of the following] [available products that may 
be incorporated into the Work include, but are not limited to, the 
following]: 
1) Dietrich Metal Framing; SLP-TRK Slotted Deflection Track. 
2) MBA Building Supplies; [FlatSteel Deflection Track] [Slotted 

Deflecto Track]. 
3) Steel Network Inc. (The); [VertiClip SLD] [VertiTrack VTD] 

Series. 
4) Superior Metal Trim; Superior Flex Track System (SFT). 
5) Telling Industries; [Vertical Slip Track] [Vertical Slip Track II]. 
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D. Firestop Tracks:  Top runner manufactured to allow partition heads to expand and 
contract with movement of the 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, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
a. Fire Trak Corp.; Fire Trak System attached to studs with Fire Trak Posi 

Klip. 
b. Grace Construction Products; FlameSafe FlowTrak System. 
c. Metal-Lite, Inc.; The System. 
d. <Insert manufacturer's name; product name or designation>. 

E. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and 
width indicated. 
1. Minimum Base-Metal Thickness:  0.033 inch. 

F. Cold-Rolled Channel Bridging:  Steel, 0.053-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. 

G. Interior Hat-Shaped, Rigid Furring Channels:  ASTM C 645. 
1. Minimum Base-Metal Thickness:  0.033 inch. 
2. Depth: 7/8 inch. 

H. Interior Resilient Furring Channels:  1/2-inch-deep, steel sheet members designed to 
reduce sound transmission. 
1. Configuration:  hat shaped. 

I. Exterior Cold-Rolled Furring Channels:  0.053-inch uncoated-steel thickness, with 
minimum 1/2-inch- wide flanges. 
1. Depth:  1 5/8”. 
2. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with 

minimum uncoated-steel thickness of 0.033 inch. 
3. 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. 

J. Z-Shaped Furring:  With slotted or non-slotted web, face flange of 1-1/4 inches, 
wall attachment flange of 7/8 inch, minimum uncoated-metal thickness of 0.018 
inch, and depth required to fit insulation thickness indicated. 

2.03 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. 
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B. Hanger Attachments to Concrete: 
1. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for 

attaching wire hangers and capable of sustaining, without failure, a load equal 
to 5 times that imposed by construction as determined by testing according to 
ASTM E 488 by an independent testing agency. 
a. Type:  Cast-in-place anchor, designed for attachment to concrete forms. 

2. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated 
from corrosion-resistant materials with clips or other devices for attaching 
hangers of type indicated, and capable of sustaining, without failure, a load 
equal to 10 times that imposed by construction as determined by testing 
according to ASTM E 1190 by an independent testing agency. 

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch 
in diameter. 

D. Flat Hangers:  Steel sheet, 1 by 3/16 inch by length indicated. 

E. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal 
thickness of 0.053 inch and minimum 1/2-inch- wide flanges. 
1. Depth:  As indicated on Drawings. 

F. Suspended Furring Channels (Furring Members): 
1. Cold-Rolled Channels:  0.053-inch uncoated-steel thickness, with minimum 

1/2-inch- wide flanges, 3/4 inch deep. 
2. Steel Studs and Runners:  ASTM C 645. 

a. Minimum Base-Metal Thickness:  0.033 inch. 
b. Depth:  As indicated on Drawings. 

3. Dimpled Steel Studs and Runners:  ASTM C 645. 
a. Minimum Base-Metal Thickness:  0.025 inch. 
b. Depth:  As indicated on Drawings. 

4. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch deep. 
a. Minimum Base-Metal Thickness:  0.033 inch. 

5. Resilient Furring Channels:  1/2-inch- deep members designed to reduce 
sound transmission. 
a. Configuration:  hat shaped. 

G. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung 
system composed of main beams and cross-furring members that interlock. 
1. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following: 
a. Armstrong World Industries, Inc.; Drywall Grid Systems. 
b. Chicago Metallic Corporation; Drywall Grid System. 
c. USG Corporation; Drywall Suspension System. 

2.04 AUXILIARY MATERIALS 
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A. General:  Provide auxiliary materials that comply with referenced installation 
standards. 
1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, 

holding power and other properties required to fasten steel members to 
substrates. 

B. Isolation Strip at Exterior Walls:  Provide[ one of] the following: 
1. Asphalt-Saturated Organic Felt:  ASTM D 226, Type I (No. 15 asphalt felt), 

non-perforated. 
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 

3.01 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. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Suspended Assemblies:  Coordinate installation of suspension systems with 
installation of overhead structure to ensure that inserts and other provisions for 
anchorages to building structure have been installed to receive hangers at spacing 
required to support the Work and that hangers will develop their full strength. 
1. Furnish concrete inserts and other devices indicated to other trades for 

installation in advance of time needed for coordination and construction. 

B. Coordination with Sprayed Fire-Resistive Materials: 
1. Before sprayed fire-resistive materials are applied, attach offset anchor plates 

or ceiling runners (tracks) to surfaces indicated to receive sprayed fire-
resistive materials.  Where offset anchor plates are required, provide 
continuous plates fastened to building structure not more than 24 inches o.c. 

2. After sprayed fire-resistive materials are applied, remove them only to extent 
necessary for installation of non-load-bearing steel framing.  Do not reduce 
thickness of fire-resistive materials below that required for fire-resistance 
ratings indicated.  Protect adjacent fire-resistive materials from damage. 

3.03 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C 754, except comply with framing sizes and spacing 
indicated. 
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1. Gypsum Plaster Assemblies:  Also comply with requirements in ASTM C 841 
that apply to framing installation. 

2. Portland Cement Plaster Assemblies:  Also comply with requirements in 
ASTM C 1063 that apply to framing installation. 

3. Gypsum Veneer Plaster Assemblies:  Also comply with requirements in 
ASTM C 844 that apply to framing installation. 

4. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 
that apply to framing installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment 
services, heavy trim, grab bars, toilet accessories, furnishings, or similar 
construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel 
framing members.  Frame both sides of joints independently. 

3.04 INSTALLING FRAMED ASSEMBLIES 

A. Where studs are installed directly against exterior masonry walls or dissimilar 
metals at exterior walls, install isolation strip between studs and exterior wall. 

B. Install studs so flanges within framing system point in same direction. 
1. Space studs as follows: 

a. Single-Layer Application:  16 inches o.c. unless otherwise indicated. 
b. Multilayer Application:  16 inches o.c. unless otherwise indicated. 
c. Tile Backing Panels:  16 inches o.c. unless otherwise indicated. 

C. Install tracks (runners) at floors and overhead supports.  Extend framing full height 
to structural supports or substrates above suspended ceilings, except where 
partitions are indicated to 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 to produce joints at tops of framing systems that prevent axial 
loading of finished assemblies. 

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. Install cripple studs at head adjacent to each jamb stud, with a minimum 

1/2-inch clearance from jamb stud to allow for installation of control 
joint in finished assembly. 

c. 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. 
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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. 
6. Curved Partitions: 

a. Bend track to uniform curve and locate straight lengths so they are 
tangent to arcs. 

b. Begin and end each arc with a stud, and space intermediate studs equally 
along arcs.  On straight lengths of no fewer than two studs at ends of 
arcs, place studs 6 inches o.c. 

D. 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. 

E. Z-Furring Members: 
1. Erect insulation (specified in Division 07 Section "Thermal Insulation") 

vertically and hold in place with Z-furring members spaced 24 inches o.c. 
2. Except at exterior corners, securely attach narrow flanges of furring members 

to wall with concrete stub nails, screws designed for masonry attachment, or 
powder-driven fasteners spaced 24 inches o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short 
flange extending beyond corner; on adjacent wall surface, screw-attach short 
flange of furring channel to web of attached channel. At interior corners, 
space second member no more than 12 inches from corner and cut insulation 
to fit. 

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. 

3.05 INSTALLING SUSPENSION SYSTEMS 

A. Install suspension system components in sizes and spacings indicated on Drawings, 
but not less than those required by referenced installation standards for assembly 
types and other assembly components indicated. 

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. 
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a. Splay hangers only where required to miss obstructions and offset 
resulting horizontal forces by bracing, counter-splaying, 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] <Insert deflection limit>. 

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. Flat Hangers:  Secure to structure, including intermediate framing members, 
by attaching to inserts, eye screws, or other devices and fasteners that are 
secure and appropriate for structure and hanger, and in a manner that will not 
cause hangers to deteriorate or otherwise fail. 

5. Do not attach hangers to steel roof deck. 
6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger 

inserts that extend through forms. 
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
8. 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 used for support. 

F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid 
suspension systems meet vertical surfaces.  Mechanically join main beam and 
cross-furring members to each other and butt-cut to fit into wall track. 

G. 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. 

END OF SECTION 09 22 16 
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PART 1 - GENERAL 

SECTION 09 24 10 - STUCCO PLASTER  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Provide cement stucco as shown on the drawings and as specified herein. 
2. Exterior stucco on rigid insulation on block 
3. Exterior stucco on stud 
4. Vapor barrier and lath 
5. Integral color 
6. Direct on block at trash enclosure 
7. Accessories: pre-cast concrete cap at trash enclosure and monument sign 

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 05 Section - Metal Framing 
2. Division 06 Section - Rough Carpentry 
3. Division 07 Section - Mineral-Fiber-Reinforced Cementitious Panels 
4. Division 08 Section - Metal windows 
5. Division 08 Section - Louvers and Vents 
6. Division 09 Section - Metal Support Systems 
7. Division 09 Section - Ceramic Tiling 

1.03 QUALITY ASSURANCE 

A. Requirements of Regulatory Agencies:  Install plaster to meet requirements of local 
building code. 

1.04 COORDINATION 
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A. Consult other trades in advance and make provisions for their work to avoid cutting 
and patching. 

1.05 DELIVERY AND STORAGE 

A. Deliver manufactured materials in original packages and containers, bearing name of 
manufacturer and brand.  Store plaster, cement, and lime off ground under 
watertight cover, and away from damp surfaces.  Remove damaged or deteriorated 
materials from premises.  

1.06 JOB CONDITIONS 

A. Environmental Requirements:  Do not use frozen materials in mixes.  Do not apply 
plaster to frozen surfaces or surfaces containing frost, or at temperatures less than 
50°F, or anticipated to drop below 40°F within 48 hours after application.  Protect 
plaster from uneven and excessive evaporation during hot, dry weather. 

B. Adjacent surfaces of building shall be protected from splatting or other staining 
caused by plastering by use of suitable drop cloths. 

1.07 SUBMITTALS AND MOCK UP 

A. Product Data:  Submit manufacturer's technical information including paint label 
analysis application instructions, for each material proposed for use.  Submit 
standard integral colors for selection by Architect. 

B. Mock-up:  Prior to beginning work, Architect will furnish color schedule for 
surfaces to receive stucco.  Use specified color and texture when preparing mock-
ups for review.  Provide 4'-0" x 4'-0" mock up at job site for Architect's review of 
color and texture. The mock up shall include cement plaster accessories, reveals, 
corner bead, stops and control joints and complete plaster base coats including 
proposed finishes. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Bonding Agent:  ACRYL - 60 as manufactured by THORO  Corp. 

B. Portland Cement:  ASTM C150, Type I. 

C. Hydrated Lime:  Special Finishing Hydrated Lime, ASTM C-206-68, Type S. 

D. Water:  Clean, fresh, potable. 
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E. Lath at Ceiling and Soffits:  3.4 lb./yd. galvanized steel diamond lath non-furred and 
non-backed. 

F. Lath at Wall:  1.75 lb./yd. painted diamond lath, self-furred and non-backed. 

G. Lath Backing:  15# asphalt saturated felt, non-perforated. 

H. Control Joints:  Zinc alloy control joint equal to Fry PCS-75-75, or approved equal. 

I. Casing Bead:  Provide zinc alloy casing head at all plaster terminations equal to U.S. 
Gypsum expanded flange casing bead. 

J. Soffit Vent:  Aluminum, extruded alloy 6063 T5, clear anodized  (3" reveal) as 
indicated on drawings, equal to Fry Reglet Corp. # PCS-100-V-300. 

K. Expansion Joint Cover:  Extruded aluminum with flexible white vinyl insert in widths 
as shown on drawings.  Cover shall be Balco/Metalines "Vinylines" No. AC10. 

L. Other Accessories:  Provide furring brackets, fasteners, etc. for complete installation 
/ fabrication of galvanized steel. 

M. Finishing Coat:  Integral color, mill mixed exterior stucco finished by Lone Star 
Stucco by U.S. Gypsum or Tex/Star Industries. 

N. Aggregate:  Natural or manufactured sand, ASTM C-144 graded in accordance with 
ANSI Spec. A42.2 for stucco. 

O. Water-Repellent Sealer:  Prima Pell 200 by Chemprobe Corp. sealer, apply two 
coats to all stucco surfaces. 

2.02 MIXING AND PROPORTIONING 

A. General:  Mechanically mix plaster in accordance with manufacturer's directions and 
ANSI A42.2-1971.  Do not re-temper or use material that has partially set.  Do not 
use frozen, caked, or lumpy materials.  Clean mixer of mixing boxes of set or 
hardened materials before materials for a new batch are loaded.  Mix each batch 
separately.  Thoroughly dry mix materials before adding water. 

B. Portland Cement Plaster:  (Mix proportions by volume). 
1. First Coat:  Mix 1 part Portland Cement to 4 parts of damp, loose sand per 

sum of cementitious materials.  Lime put ty may be added for plasticity. 
2. Second Coat:  Mix 1 part Portland Cement to 3-5 parts of damp, loose sand 

per sum of cementitious materials. 
3. Portland Cement Finish Coat:  Mix 1 part Portland Cement and 3/4 to 2 parts 

lime to 3 parts of damp sand per sum of cementitious materials. 
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2.03 FINISH 

A. Integral color and texture of finish appearance to be selected by Architect from 
manufacturer's standard colors. 

B. Finish texture shall be "medium dash" coat, uniform, consistent and non-directional. 

PART 3 - EXECUTION 

3.01 INSPECTION AND PREPARATION 

A. Verify that surfaces to be plastered are free of dust, loose particles, oil and other 
foreign matter which affect bond of plaster coats. 

3.02 PLASTER ACCESSORY INSTALLATION 

A. Anchor accessories to plaster base or substrate at 8" o.c. along each flange by tying 
to lath. 

B. Miter exposed corners and install with tight joints. 

C. Locate and space control joints at 12'-0" o.c.e.w., unless shown otherwise on 
drawings. 

D. Set accessories plumb and level with a tolerance of 1/8" in 10'-0".  Connect lengths 
of accessories to assure a continuous line without gaps or ridges. 

E. Metal lath installed with long dimension perpendicular to supports, mesh lapped 1/2" 
at sides and 1" at ends.  Lap ends over supports.  Secure lath to supports at 6" o.c..  
Do not continue lath across control or expansion joints. 

F. Apply lath backing to exterior sheathing, except at areas of polystyrene insulation 
sheathing. 

G. All openings, plaster edges or where plaster edges terminate against dissimilar 
materials, provide plaster screeds.  Use vented screed at perimeter of soffit areas. 

H. Cornerite corner reinforcing used at all junctions, corners, etc., unless otherwise 
noted.  All exposed vertical and horizontal plaster corners protected with corner 
beads. 

3.03 PLASTER APPLICATION 

A. General Requirements: 
1. Apply in three-coat work to a minimum thickness of 3/4" - 7/8". 
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B. Stucco on Concrete Masonry Units 
1. Coat applications herein before specified applied as follows: 

a. Bonding Agent:  Apply as per manufacturer's instructions. 
b. Scratch Coat:  Apply to minimum thickness of 3/8".  Scratch completely 

covering lath, cure and dry minimum of 7 days before applying brown 
coat.  Keep coat moist for minimum of 48 hours after application. 

c. Brown Coat:  Apply to minimum thickness of 3/8", bring to true, even 
plane by rodding and floating, ready for finishing.  Dry coat minimum of 
7 days. 

d. Finish Coat:  Applied in accordance with manufacturer's instructions to 
minimum thickness of 1/8".  Finish with wood float to an even sand 
textured finish. 

C. Stucco on Metal Lath:  Apply Portland cement plaster (stucco) in a three-coat 
application over metal lath with thickness not less than 7/8" in locations as indicated 
on drawings.  Scratch, brown and finish coat shall be applied as follows: 
1. First (Scratch) Coat:  Shall be applied to metal reinforcement with sufficient 

material and pressure so that it is shoved through the metal reinforcement to 
completely embed the reinforcement. 
a. Thickness of scratch coat shall be approximately 3/8".  Before scratch 

coat has hardened, it shall be evenly scratched with a standard scratcher 
to provide good mechanical key for the second or brown coat. 

b. Scratch coat shall be continuously moist cured for not less than 48 hours 
after application. 

2. Second (Brown) Coat:  Shall be applied not sooner than 48 hours after 
application of scratch coat.  Before applying the brown coat, the surfaces of 
scratch coat shall be dampened evenly to obtain uniform suction. 
a. Thickness of brown coat shall be a minimum of 3/8" total thickness and 

shall be applied in two applications or coats, one immediately following 
the other. 

b. Surface shall be brought to a true, even surface by floating or rodding 
and left rough, ready to receive finish coat. 

c. Brown coat shall be continuously moist for 48 hours after application and 
then allowed to dry. 

3. Finish coat of cement plaster work shall be laid out to permit completion of an 
entire surface in one operation.  If this is impracticable, the plastering shall be 
carried to some natural breaking point as approved by the Architect. 
a. Finish coat shall be applied not sooner than 7 days after the application of 

preceding coat.  Before applying finish coat, the surface of preceding 
coat shall be dampened evenly to obtain uniform suction. 

b. Finish coat shall be 1/8" thick minimum machine applied to prepared base 
coats.  Finish shall be applied in strict accordance with manufacturer's 
directions to achieve finish specified. 

4. Apply two coats of water repellent sealer. 



 

  
CITY OF ALAMEDA, FIRE STATION 3 09 24 10 - 6 
FEBRUARY 24, 2015          214073.00 STUCCO PLASTER 
 

D. Machine applied finished on metal lath as per Finish Coat Specification shall be 
uniform in texture, color and overall appearance. 

E. Following the completion of finish coat of stucco, all areas shall be coated with two 
coat of water repellent.  Application of sealer shall be per manufacturer's 
specifications and shall not alter the finish or color of the stucco finish coat in any 
way (i.e. no change in color or texture is acceptable.) 

3.04 PATCHING 

A. Patch defects in workmanship and materials.  Patches in finished areas shall match 
adjacent surfaces. 

3.05 CLEANING 

A. Remove plaster and protective materials from expansion beads and metal 
accessories.  Remove plaster splatters and debris from other surfaces.  Remove 
rubbish, debris, and scaffolds from spaces and leave broom clean. 

END OF SECTION 09 24 10 
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PART 1 - GENERAL 

SECTION 09 30 13 - CERAMIC TILING  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. This Section includes the following: 
1. Exterior porcelain tile wall base. 
2. Exterior porcelain tile base at CMU piers 
3. Interior porcelain tile floors and cove base. 
4. Interior ceramic tile walls and wainscot. 
5. Stone thresholds installed as part of tile installations. 
6. Crack suppression membrane for thin-set and medium set tile installations. 
7. Waterproof membrane for thick-set tile installations. 
8. Waterproof membrane for thin-set tile installations. 
9. Cementitious backer units installed as part of tile installations. 
10. Metal edge strips installed as part of tile installations. 

B. Related Sections include the following: 
1. Division 03 Section - Cast-in-Place Concrete 
2. Division 04 Section - Concrete Unit Masonry 
3. Division 07 Section - Joint Sealants for sealing of expansion, contraction, 

control, and isolation joints in tile surfaces. 
4. Division 08 Section - Hollow Metal Doors and Frames 
5. Division 08 Section - Aluminum Entrances and Storefront 
6. Division 09 Section - Gypsum Board for cementitious backer units. 
7. Division 09 Section - Resilient Flooring for transition strips. 
8. Division 09 Section - Painting 

1.03 DEFINITIONS 

A. Module Size:  Actual tile size (minor facial dimension as measured per ASTM C 
499) plus joint width indicated. 

B. Facial Dimension:  Actual tile size (minor facial dimension as measured per ASTM 
C 499). 

C. Facial Dimension:  Nominal tile size as defined in ANSI A137.1. 
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1.04 REFERENCE STANDARDS 

A. TCA / TCNA:  Tile Council of North America, Inc., and the TCA Handbook for 
ceramic, glass, and stone tile installations, most current versions. 

B. ANSI A108.01, Requirements for movement joints. 

C. Marble Institute of America (MIA):  Dimension Stone Design Manual for 
Expansion Joints. 

D. ASTM C1242, Standard guide for selection, design, and installation of dimension 
stone attachment systems. 

E. ASTM C1193, Standard guide for the use of joint sealants. 

F. ASTM C1472, Standard guide for calculating movement and other effects when 
establishing sealant joint width. 

1.05 PERFORMANCE REQUIREMENTS 

A. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide 
products with the following values as determined by testing identical products per 
ASTM C 1028-07: 
1. Level Surfaces:  Minimum 0.6. 

B. All sealants used in floor or traffic applications shall have a Shore A hardness not 
less than 35. 

1.06 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

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 for Initial Selection:  For each type of tile indicated.  Submit complete line 
of grout color for selection by Architect.  Include Samples of accessories involving 
color selection. 

D. Samples of existing-tile match: For color matching of existing tile, submit tile-
matched samples of those original tiles that are part of the restorative work.  Obtain 
Architects approval prior to ordering of all tiles for the project. 

E. Samples for Verification: 
1. Full-size units of each type and composition of tile and for each color and 

finish required. 
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2. Assembled samples with grouted joints for each type and composition of tile 
and for each color and finish required, at least 12 inches square and mounted 
on rigid panel.  Use grout of type and in color or colors approved for 
completed work. 

3. Full-size units of each type of trim and accessory for each color and finish 
required. 

4. Stone thresholds in 6-inch lengths. 
5. Metal edge strips in 6-inch lengths. 

1.07 INFORMATIONAL SUBMITTALS 

A. Master Grade Certificates:  For each shipment, type, and composition of tile, signed 
by tile manufacturer and Installer. 

B. Product Certificates:  For each type of product, signed by product manufacturer. 

C. Qualification Data:  For Installer. 

D. Material Test Reports:  For each tile-setting and -grouting product and special-
purpose tile. 

E. Letter from sealant manufacturer, stating suitability of products for each application 
indicated. 

1.08 QUALITY ASSURANCE 

A. Qualifications of Installers:  For cutting, installing and grouting of ceramic tile, use 
only thoroughly trained and experienced journeyman tile setters who are completely 
familiar with the requirements of this work, and the recommendations contained in 
the referenced standards. 

B. Codes and Standards:  In addition to complying with all pertinent codes and 
regulations, comply with the following:  
1. Grout and mortar setting shall comply with, ANSI A108.4 and ANSI A 108.5. 
2. Manufacture all ceramic tile in accordance with Standard Grade Requirements 

of ANSI 137.1. 
3. Install all ceramic tile in accordance with the recommendations contained in 

Handbook for Ceramic Tile Installation of the Tile Council of America, Inc., 
latest edition. 

C. Source Limitations for Tile:  Obtain all tile of same type and color or finish from 
one source or producer. 
1. Obtain tile from same production run and of consistent quality in appearance 

and physical properties for each contiguous area. 
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D. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a 
uniform quality for each mortar, adhesive, and grout component from a single 
manufacturer and each aggregate from one source or producer. 

E. Source Limitations for Other Products:  Obtain each of the following products 
specified in this Section through one source from a single manufacturer for each 
product: 
1. Stone thresholds. 
2. Waterproofing. 
3. Joint sealants. 
4. Cementitious backer units. 
5. Metal edge strips. 

F. Mockups:  Build mockups to demonstrate aesthetic effects. 
1. Build mockup of each type of floor tile installation. 
2. Build mockup of each type of wall tile installation. 
3. Approved mockups may become part of the completed Work if undisturbed at 

time of Substantial Completion. 

G. Where existing tile is to be color-matched, preserve as much existing tile as 
possible. 

H. Pre-installation Conference:  Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Management and Coordination." 

1.09 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 requirement in ANSI A137.1 for 
labeling sealed 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 avoided. 

D. Store liquid latexes and emulsion adhesives in unopened containers and protected 
from freezing. 

E. Handle tile that has temporary protective coating on exposed surfaces to prevent 
coated surfaces from contacting backs or edges of other units.  If coating does 
contact bonding surfaces of tile, remove coating from bonding surfaces before 
setting tile. 

1.10 PROJECT CONDITIONS 
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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. 

1.11 MAINTENANCE MATERIALS 

A. Furnish extra materials that are from same production runs as products installed, 
that match products installed, and that are packaged with protective covering for 
storage and identified with labels describing contents. 
1. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of 

amount installed for each type, composition, color, pattern, and size indicated. 
2. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for 

each type, composition, and color indicated. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. The following requirements apply for product selection: 
1. Basis-of-Design Product:  The design for each tile type is based on the 

product named.  Subject to compliance with requirements, provide either the 
named product or an approved comparable product by another manufacturer. 

2.02 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1, 
"Specifications for Ceramic Tile," for types, compositions, and other characteristics 
indicated. 
1. Provide tile complying with Standard grade requirements, unless otherwise 

indicated. 
2. For facial dimensions of tile, comply with requirements relating to tile sizes 

specified in Part 1 "Definitions" Article. 

B. ANSI Standards for Tile Installation Materials:  Provide materials complying with 
ANSI standards referenced in "Setting and Grouting Materials" Article. 

C. Colors, Textures, and Patterns:  Where manufacturer's standard products are 
indicated for tile, grout, and other products requiring selection of colors, surface 
textures, patterns, and other appearance characteristics, provide specific products or 
materials complying with the specified product: 

D. Factory Blending:  For tile exhibiting color variations within ranges selected during 
Sample submittals, 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. 
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2.03 TILE PRODUCTS 

A. Available Suppliers whose products may be incorporated into the work include but 
are not limited to the following: 
1. Daltile 
2. Americanolean 

B. Exterior Wall Porcelain Tile:  Glazed porcelain ceramic tile.  8” x 24”” x 3/8”, 
unpolished IMAGICA Cosmo IG96 by daltile. 

C. Floor Tile:  Porcelain tile.  Size and type as indicated on drawings. 

D. Trim & Special Tile:  Provide necessary caps, stops, coves, returns, trimmers, and 
other shapes as required for a complete installation.  Items to be supplied by the 
same manufacturer supplying the tile. 

E. Cove Base:  Porcelain tile.  Base to match tile color to be selected for the floor.  
Size and type as indicated on the drawings. 

F. Ceramic Wall Tile:  Modular 3” x 6” as scheduled on drawings. 

2.04 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, aligning lower edge of bevel with adjacent floor 

finish.  Limit height of bevel to 1/2 inch or less, and finish bevel to match face 
of threshold. 

B. Stone Thresholds:  ASTM C 615 with honed finish. 
1. Stone or Marble:  In thicknesses as required for installation indicated in part 3 

and as detailed in Drawings.  Uniform, fine to medium-grained stone or 
marble in color as selected by Architect.  Bevel edges at 1:2 slope.  Align 
lower edge of bevels with adjacent floor finishes. 
a. Where a stone threshold is indicated for 3'x5' handicap accessible 

showers, provide threshold without any bevel and sized for flush 
installation. 

2.05 CRACK ISOLATION MEMBRANE FOR THIN-SET FLOOR TILE 
INSTALLATIONS 

A. Basis of Design Products:  Design is based on products by Custom Building 
Products subject to compliance with requirements; provide the named product or an 
approved equal. 

B. Fluid-Applied Membrane:  Liquid-latex rubber or elastomeric polymer. 
1. Crack Isolation Membrane:   ANSI A118.12: 
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a. Custom Building Products; Redgard Waterproofing and Crack 
Prevention Membrane. 

2.06 WATERPROOFING MEMBRANES FOR THICK-SET TILE INSTALLATIONS 

A. Basis of Design Products:  Design is based on products by Laticrete International 
subject to compliance with requirements; provide the named product or an approved 
equal. 

B. Fabric-Reinforced, Fluid-Applied Product: System consisting of liquid-latex rubber 
and fabric reinforcement. 
1. Waterproofing Membrane:  ANSI A118.10: 

a. LATICRETE International, Inc.; Laticrete 9235 Waterproof Membrane. 
b. Custom Building Products; Trowel & Seal Waterproofing and Anti-

Fracture Membrane. 

2.07 WATERPROOFING FOR THIN-SET TILE INSTALLATIONS 

A. General:  Manufacturer’s standard product that complies with ANSI A118.10, 
selected from the following; 

B. Waterproofing Membrane (Concrete Slabs). 
1. Flexible load-bearing, self-curing liquid rubber polymer and reinforcing fabric to 

form a seamless, heavy-duty waterproof membrane below a protective surface. 
Provide continuously under floor tile and behind wall tile: 

a. Laticrete “9235”, as manufactured by LATICRETE International, Inc. 

C. Waterproofing and Uncoupling Membrane (Wood or Plywood Deck). 
1. Flexible polyethylene membrane with grid structure of square dovetail cavities, 

with anchoring fleece laminated to the underside. 
a. Schluter “Ditra”, as manufactured by Schluter-Systems L.P., 

Plattsburgh, NY  (800) 472-4588. 
b. Laticrete “Strata_Mat”, as manufactured by Laticrete International, Inc., 

Grand Prairie, TX  (972) 641-3266. 

2.08 SETTING AND GROUTING MATERIALS 

A. Available Manufacturers: 
1. C-Cure. 
2. Custom Building Products. 
3. LATICRETE International Inc. 
4. MAPEI Corporation. 
5. Summitville Tiles, Inc. 
6. TEC Specialty Products Inc. 
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B. Setting Material:  Portland Cement Mortar (Thickset) Installation Materials:  ANSI 
A108.02. 

C. Setting Material:  Latex-Portland Cement Mortar (Thin Set) for Wall and Floor:  
ANSI A118.4, consisting of the following: 
1. Prepackaged dry-mortar mix containing dry, redispersible, ethylene vinyl 

acetate additive to which only water must be added at Project site. 
a. For wall applications, provide nonsagging mortar that complies with 

Paragraph F-4.6.1 in addition to the other requirements in ANSI A118.4. 
b. Laticrete 211 Crete Filler powder additives gauged with Laticrete 4237 

to achieve high strength adhesive latex mortar.  Portland Cement mix 
and latex additive shall be as manufactured by Laticrete International, 
Inc. 

D. Grout Material:  Polymer-Modified Tile Grout:  ANSI A118.7, in color as selected 
by Architect. 
1. Polymer Type:  Either ethylene vinyl acetate, in dry, redispersible form, 

prepackaged with other dry ingredients, or acrylic resin or styrene-butadiene 
rubber in liquid-latex form for addition to prepackaged dry-grout mix. 
a. Sanded grout mixture for joints 1/8 inch and wider. 

E. Grout: Portland Cement grout with latex additive by Latricrete, Custom Products, 
L&M, or approved equal.  Allow for two colors to be selected by Architect. 

F. Setting Beds:  Latex Portland Cement Mortar. 

2.09 ELASTOMERIC SEALANTS 

A. General:  Provide manufacturer's standard chemically curing, elastomeric sealants 
of base polymer and characteristics indicated that comply with applicable 
requirements in Division 7 Section "Joint Sealants." 

B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining 
sealed joints, unless otherwise indicated. 

C. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; 
Class 25; Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, 
O; formulated with fungicide, intended for sealing interior ceramic tile joints and 
other nonporous substrates that are subject to in-service exposures of high humidity 
and extreme temperatures. 
1. Available Products: 

a. Dow Corning Corporation; Dow Corning 786. 
b. GE Silicones; Sanitary 1700. 
c. Pecora Corporation; Pecora 898 Sanitary Silicone Sealant. 
d. Tremco, Inc.; Tremsil 600 White. 

D. Multipart, Pourable Urethane Sealant for Use T:  ASTM C 920; Type M; Grade P; 
Class 25; Uses T, M, A, and, as applicable to joint substrates indicated, O. 
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1. Available Products: 
a. Bostik; Chem-Calk 550. 
b. Mameco International, Inc.; Vulkem 245. 
c. Pecora Corporation; NR-200 Urexpan. 
d. Tremco, Inc.; THC-900. 

E. Joint Backers:  Foam joint backer material to prevent sealant bond and form 
recommended joint cross sectional shape.  Round or rectangular with rounded top, 
and in sizes as appropriate to joint sizes and conditions. 

2.10 CEMENTITIOUS BACKER UNITS 

A. Provide 5/8” cementitious backer units at all walls to receive tile and on all walls in 
wet areas complying with ANSI A118.9 in maximum lengths available to minimize 
end-to-end butt joints re: Division 09 Section “Gypsum Board.” 

2.11 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland 
cement-based formulation provided or approved by manufacturer of tile-setting 
materials for installations indicated. 

B. Metal Edge Strips:  Angle, J-shape or L-shape, height to match tile and setting-bed 
thickness, clear anodized aluminum or stainless steel by Schluter. 
1. Ceramic Tile to Concrete or other floor material:  "RENO-V" by Schluter. 
2. Top edge of tile:  "JOLLY" by Schluter 
3. Tile base to floor tile:  "DILEX-AHK by Schluter. 
4. Tile Base Outside Corner:  "QUADEC" by Schluter 
5. Inside Corner shall be soft sealant joint. 

C. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without 
harming tile and grout surfaces, specifically approved for materials and installations 
indicated by tile and grout manufacturers. 

D. Grout Sealer:  Manufacturer's standard silicone product for sealing grout joints that 
does not change color or appearance of grout. 
1. Available Products: 

a. C-Cure; Penetrating Sealer 978. 
b. Custom Building Products; Grout and Tile Sealer. 
c. MAPEI Corporation; KER 004, Keraseal Penetrating Sealer for 

Unglazed Grout and Tile. 
d. Southern Grouts & Mortars, Inc.; Silicone Grout Sealer. 
e. Summitville Tiles, Inc.; SL-15, Invisible Seal Penetrating Grout and Tile 

Sealer. 
f. TEC Specialty Products Inc.; TA-256 Penetrating Silicone Grout Sealer. 
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E. Top Sealer:  "Aqua Mix Seal and Finish Low Sheen" by Custom Building Products 
or approved equal. 

2.12 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 

3.01 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 installed tile. 
1. Verify that substrates for setting tile are firm; dry; clean; free of oil, waxy 

films, and curing compounds; and within flatness tolerances required by 
referenced ANSI A108 Series of tile installation standards for installations 
indicated. 

2. 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 before installing tile. 

3. 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. Contractor shall apply leveling coat or dry-set mortar over wall and floor surfaces 
which may vary more than 1-inch in 10 feet.  Installation constitutes acceptance of 
the substrate. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Where existing tile is to be color-matched, preserve as much of the existing original 
tile installation as possible.  Remove only damaged, discolored or mismatched tile, 
or previous patches of inferior quality 

3.02 PREPARATION 

A. Remove coatings, including curing compounds and other substances that contain 
soap, wax, oil, or silicone, that are incompatible with tile-setting materials. 
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B. Provide concrete substrates for tile floors, installed with adhesives or thin-set 
mortar that complies with flatness tolerances specified in referenced ANSI A108 
Series of tile installation standards. 
1. Fill cracks, holes, and depressions with trowelable leveling and patching 

compound according to tile-setting material manufacturer's written 
instructions.  Use product specifically recommended by tile-setting material 
manufacturer. 

2. Remove protrusions, bumps, and ridges by sanding or grinding. 

C. Blending:  For tile exhibiting color variations within ranges selected during Sample 
submittals, 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. 

3.03 INSTALLATION, GENERAL 

A. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 Series 
"Specifications for Installation of Ceramic Tile" that apply to types of setting and 
grouting materials and to methods indicated in ceramic tile installation schedules. 
1. For the following installations, follow procedures in the ANSI A108 Series of 

tile installation standards for providing 95 percent mortar coverage: 
a. Tile floors in wet areas. 
b. Tile floors composed of tiles 8 by 8 inches or larger. 

B. TCA Installation Guidelines:  TCA's "Handbook for Ceramic Tile Installation."  
Comply with TCA installation methods indicated in ceramic tile installation 
schedules. 

C. 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. 

D. 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. 

E. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints 
when adjoining tiles on floor, base, walls, and trim are same size.  Lay out tile work 
and center tile fields in both directions in each space or on each wall area.  Adjust to 
minimize tile cutting.  Provide uniform joint widths, unless otherwise indicated. 

F. Expansion Joints:  Locate expansion joints and other sealant-filled joints, including 
control, contraction, and isolation joints per approved shop drawings, and in 
compliance with TCA handbook recommendations where indicated during 
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installation of settings materials, mortar beds, and tile.  Do not saw-cut joints after 
installing tiles.  Do not allow grout, setting materials, or other hard materials to 
restrict movement or bridge across at movement joints. 
1. Install sealant materials per manufacturer's installation instructions and 

industry standards.  Clean and prime surfaces as recommended by 
manufacturer.  Do not exceed temperature limitations, including where 
required shading of joints until after cured where joints are exposed to direct 
sunlight. 

2. Locate joints at inside corners, in tile surfaces directly above joints in concrete 
substrates, and per reference standards. 

3. Prepare joints and apply sealants to comply with requirements of Division 7 
Section "Joint Sealants." 

4. Install movement joints with appropriate joint backer material. 
5. Install movement joints per details in TCA EJ171, except where pre-

fabricated joint profiles are indicated. 
6. Sealant profile shall be slightly concave. 

G. Grout tile to comply with requirements of the following tile installation standards: 
1. For ceramic tile grouts (sand-portland cement; dry-set, commercial portland 

cement; and latex-portland cement grouts), comply with ANSI A108.10. 
2. For chemical-resistant epoxy grouts, comply with ANSI A108.6. 

H. Where indicated, install cementitious backer units and treat joints to comply with 
ANSI A108.11 and manufacturer's written instructions for type of application 
indicated. 

3.04 WATERPROOFING MEMBRANE INSTALLATION 

A. Install waterproofing to comply with ANSI A108.13 and waterproofing 
manufacturer’s written instructions to produce waterproof membrane of uniform 
thickness bonded securely to substrate. 

B. Install water proofing membrane under and behind tile in restrooms, at floor drains, 
over tile backer board and moisture resilient board at wall base and plywood 
subfloor, and over concrete floor substrate as shown on drawings. 

C. Install water proofing and uncoupling membrane under and behind tile in 
restrooms, and at floor drains, at wood or plywood subfloor, as shown on drawings. 

D. Do not install tile over waterproofing until waterproofing has cured and been tested 
to determine that it is watertight. 

E. Install waterproofing membrane in rooms with floor drains. 

3.05 FLOOR TILE INSTALLATION 
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A. General:  Install tile to comply with requirements in the Floor Tile Installation 
Schedule, including those referencing TCA installation methods and ANSI A108 
Series of tile installation standards. 
1. For installations indicated below, follow procedures in ANSI A108 Series tile 

installation standards for providing 95 percent mortar coverage. 
a. Tile floors composed of tiles 8 by 8 inches or larger. 

B. Joint Widths:  Install tile on floors with the following joint widths: 
1. Ceramic Tile:  1/8 inch. 

C. Stone Thresholds:  Install stone thresholds at restroom entries and where called for 
in Drawings; set in same type of setting bed as abutting field tile, unless otherwise 
indicated. 
1. Set thresholds in latex-portland cement mortar for locations where mortar bed 

would otherwise be exposed above adjacent non-tile floor finish. 
2. Install thresholds in compliance with local handicap accessibility code having 

jurisdiction. 
a. At doorways or transitions to adjacent flooring, install threshold with 1:2 

beveled edges, set with top of threshold 1/8" to 1/4" above adjacent tile 
floor and not more than 1/2" total height above lowest adjacent flooring.  
Bottom of beveled edges should be flush to 1/16" above adjacent 
flooring surfaces unless otherwise detailed in Drawings. 

b. Where a stone threshold is indicated for 3'x3' handicap accessible 
showers, install threshold with 1:2 beveled edges, set between 3/8" to 
1/2" vertical height above the lowest adjacent flooring. 

c. Where a stone threshold is indicated for 3'x5' handicap accessible 
showers, install non-beveled threshold flush with the shower floor tile or 
pan.  Float the floor up between 1% min. to 2% max. as required to 
provide slope back to the shower drain.  There shall be no curb at the 
flush transition. 

D. Metal Edge Strips:  Provide at locations other than restrooms where exposed edge 
of tile flooring meets carpet, wood, vinyl composition tile, or other flooring that 
finishes flush with top of tile.  Install with setting flanges embedded in the tile 
setting material. 

E. Grout Sealer:  Apply grout sealer to cementitious grout joints according to grout-
sealer manufacturer's written instructions.  As soon as grout sealer has penetrated 
grout joints, remove excess sealer and sealer that have gotten on tile faces by 
wiping with soft cloth. 

3.06 WALL TILE INSTALLATION 

A. Install types of tile designated for wall installations to comply with requirements in 
the Wall Tile Installation Schedule, including those referencing TCA installation 
methods and ANSI setting-bed standards. 

B. Joint Widths:  Install tile on walls with the following joint widths: 
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1. Ceramic Tile:  1/8 inch. 

C. Metal Edge Strips:  Install at all locations indicated or as required to conceal 
exposed edge of tile: 
1. Install all strips and transitions set in mortar beneath tile, and per 

manufacturer's instructions. 
2. At top of tile wainscots and other exposed edges of wall tile, install caulk joint 

between metal trim and wall.  Do not grout to wall.  Coordinate color with 
Architect and adjacent finishes. 

3.07 CLEANING AND PROTECTING 

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces 
so they are free of foreign matter. 
1. Remove epoxy and latex-portland cement grout residue from tile as soon as 

possible. 
2. Clean grout smears and hazes 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. 

B. When recommended by tile manufacturer, apply coat of neutral protective cleaner 
to completed tile walls and floors.  Protect installed tile work with kraft paper or 
other heavy covering during construction period to prevent staining, damage, and 
wear. 

C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting 
is completed. 

D. Before final inspection, remove protective coverings and rinse neutral cleaner from 
tile surfaces. 

3.08 FLOOR TILE INSTALLATION SCHEDULE 

A. Tile Installation F125A:  Interior floor installation on concrete; thin-set mortar on 
crack isolation membrane; TCA F125A. 
1. Location:  As required to match existing as shown in the drawings. 
2. Thin-Set Mortar:  Latex-portland cement mortar. 
3. Grout:  Polymer modified sanded grout. 

B. Tile Installation F121:  Interior floor installation on concrete; Cement mortar bed 
(thickset) on waterproof membrane; TCA F121.   
1. Location:  As required to match existing restrooms and other areas with floor 

drains. 
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2. Thick-Set Portland Cement Mortar. 
3. Grout:  Polymer modified sanded grout. 

3.09 WALL TILE INSTALLATION SCHEDULE 

A. Tile Installation W244:  Interior wall installation over cementitious backer units; 
thin-set mortar; TCA W244. 
1. Location:  As indicated at locations other than showers. 
2. Thin-Set Mortar:  Latex-portland cement mortar. 
3. Grout:  Polymer modified sanded grout. 

3.10 SHOWER AND WALL INSTALLATIONS, METAL STUDS SCHEDULE: 

A. Tile Installation B422:  Thin-set mortar on waterproof membrane over cementitious 
backer units/fiber cement underlayment with integrated bonding flange for bonded 
membranes; TCA B422. 
1. Location:  Showers. 
2. Thin-Set Mortar at wall:  Latex-portland cement mortar. 
3. Thick-Set Portland Cement Mortar at floor. 
4. Grout:  Polymer modified sanded grout. 

END OF SECTION 09 30 13 



  
CITY OF ALAMEDA, FIRE STATION 3 09 51 00 - 1 
FEBRUARY 24, 2015          214073.00 ACOUSTICAL CEILINGS 
 

PART 1 - GENERAL 

SECTION 09 51 00 - ACOUSTICAL CEILINGS  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Provide acoustical ceilings as shown on the drawings and as herein specified. 
2. Suspended 2x2 acoustic ceilings 
3. Accessories including: edge trim, anchors and compression struts 

B. Related Sections include the following: 
1. Division 09 Section - Non-Structural Metal Framing. 
2. Electrical & Mechanical Sections, for coordination with lighting, electrical and 

mechanical devices installed in grid ceilings. 

1.03 QUALITY ASSURANCE 

A. Fire Hazard Classification:  Maximum flame spread, Class A (less than 25) as tested 
in accordance with ASTM E-84 and per Fed. Spec. SS-S-118a. 

1.04 SUBMITTALS 

A. Product Data: Manufacturer's product specifications and installation instructions for 
each acoustical ceiling material required, and for each suspension system, including 
certified laboratory test reports and other data as required to show compliance with 
these specifications. 

B. Samples: Set of 12" x 12" square samples for each acoustical unit required, showing 
full range of exposed color and texture to be expected in completed work. 

C. Samples: 12-inch long samples of main tees, cross tees and perimeter molding. 

1.05 COORDINATION 
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A. Contractor shall coordinate connection of lighting and electrical devices to grid.  
Where lighting fixtures are provided with integral clips, install lighting fixture with 
the clip attachments and not with screws through grid tees. 

PART 2 - PRODUCTS 

2.01 CEILING TILE AND GRID 

A. Acoustical Panels: 
1. Type ACT1:  24" x 24" x 5/8" mineral fiber tile made for a lay-in grid 

suspension system.  Panel design is Armstrong "Cortega", white.  . 

B. Lay-in suspension system:  Exposed steel members made for use with panel types 
specified.  System supplied with all main runner tees, cross tees, wall angles, clips, 
connectors, fastening and hangar  wires.   
1. Grid:  Grid to be 24" x 24" pattern with white finish.  Armstrong’s “Prelude 

ML” 15/16” exposed tee, or approved equal by Chicago Metallic, USG 
Interiors, or Donn Products. 

2.02 MISCELLANEOUS MATERIALS 

A. Uplift Bracing and Retention Clips:  Provide uplift bracing and retention clips 
designed to prevent tiles from dislodging due to wind or air pressure changes at 
exterior grid, grid in airlock vestibules, and in similar locations subject to wind or 
sudden changes in air pressure. 

B. Edge Treatment for cut edges of tegular and grooved edge ceiling tiles and planks:  
Manufacturer's recommended touch up paint. 

C. Metal Trim:  Aluminum extrusion trim for use at reveal conditions between wall & 
ceiling and between acoustical ceiling to high ceiling conditions, to be Axiom 
Transitions, as manufactured by Armstrong, or approved equal. 
1. Axiom Straight Transition Channel:  8” wide face with 3/4 inch horizontal legs, 

straight  sections with special bosses formed for attachment to the Axiom tee-
bar connection clip or hanging clip;  commercial quality, extruded aluminum, 
factory-finished in to match lay-in system. 

2. Axiom Splice Plates:  Galvanized steel finish; formed to fit into special bosses 
and locked in place with 4 factory-installed screws. 

3. Axiom Tee-Bar Connection Clip (AXTBC):  Galvanized steel finished to 
match trim channel formed to fit into special bosses and locked in place by 
factory-installed screws and attached to Armstrong suspension system 
members. 

PART 3 - EXECUTION 
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3.01 INSTALLATION 

A. Ceiling grids and acoustical panels completely installed in all areas indicated.  Ceiling 
plenum shall be completely enclosed from adjoining conditioned space by structure, 
partitions, and/or acoustical panels. 

B. Suspension systems installed by direct suspension from structural systems in 
accordance with manufacturer's specification.  Hanger wire shall support no greater 
than 16 square feet.  Install additional hangars at ends of each suspension member, at 
each end of light fixtures, and 6 inches from vertical surfaces. Do not splay wires 
more than 5 inches in a 4 foot drop.  Bottom of surfaces shall be flush and level.  
Miter corners where wall moldings intersect. 

C. Install grid with uplift bracing and retention clips where required. 

D. The plumbing and heating contractors shall not utilize hangars or framing of 
suspension system.  The electrical contractor may utilize suspension system for lay-in 
fixture installation but shall furnish two supplementary hangars per fixture for 
maintaining maximum load deflection.  Electrical contractor shall not utilize tile as 
sole suppo rt for any ceiling-mounted electrical device.  All ceiling-mounted electrical 
devices shall be supported with brackets attached to tees. 

E. Ceilings laid out as shown on the drawings, however, if not specifically shown, 
ceilings laid out from center of room in both directions so that cut tiles are equal at 
all edges.  Place materials to have full bearing on suspension members. 

F. Where there are cut edges that will be visible in the finished work at tegular tile, 
or other tile with profile below the grid, touch up cut edges as recommened by 
Manufacturer with Manufacturer's recommended touch-up paint.  Do not apply 
touch-up paint on the face of ceiling tile. 

3.02 INSPECTION 

A. Following installation, soiled or discolored units cleaned to match adjacent perfect 
material.  Any broken or damaged material which cannot be corrected by cleaning, 
removed and replaced with perfect material. 

END OF SECTION 09 51 00 
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PART 1 - GENERAL 

SECTION 09 65 00 - RESILIENT FLOORING  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Provide all resilient flooring materials with accessories as shown on the 

drawings and as herein specified. 
2. Rubber Base. 
3. Coved Base 
4. Transition Strips at carpeted areas 

B. Related Documents:  The Contract Documents, as defined in Division 01 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1.  Division 03 Section “Cast-In-Place Concrete.” 
2.  Division 06 Section “Interior Architectural Woodwork.” 
3.  Division 09 Section “Carpet.” 

1.03 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Materials delivered to job site in manufacturer's unopened containers with labels 
intact.  Store materials at minimum temperature of 70°F in all areas for at least 48 
hours prior to installation. 

1.04 JOB CONDITIONS 

A. Environmental Requirements:  Maintain temperature of 70°F in all areas for at least 
48 hours before, during and after installation.  Maintain a temperature of 60°F after 
installation. 
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1.05 SUBMITTALS 

A. Submit the following samples of each type, color, and pattern of resilient flooring 
and accessories required, showing full range of color and pattern variations. 
1. Full size tile samples 
2. 2-1/2' long samples of resilient flooring accessories. 

1.06 QUALITY ASSURANCE 

A. Tile, Mastic and all other materials shall be asbestos free. 

B. Install resilient floor tiles in accordance with the recommended method of the "Tile 
Contractors Association of America Handbook". 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Resilient Linoleum Sheet Flooring: Solidified mixture of linoleum cement binder 
(linseed oil and pine, fossil, or other resins or rosins, or equivalent oxidized 
oleoresinous binder) and ground cork, wood flour, mineral fillers and pigments 
bonded to a fibrous or other suitable backing so that backing is partially embedded in 
mixture.  Patterns and colors shall extend through entire wear layer thickness.  
Acceptable products: 

   Forbo Flooring Systems; Marmoleum with topshield2 
  Armstrong, Natural Linoleum with NATURCote UV-cured coating 
 
1. Patterns and Colors:  As selected by the Architect 
2. Sheet Floor Covering: Meets or exceeds ASTM F 2034-08. 
3. Roll Size:  Manufacturer’s standard length by not less than 78 inches wide. 
4. Seaming Method:  Standard. 
5. Thickness:  0.10 inch (2.5 mm). 
6. Backing: Jute 

2.02 ACCESSORIES: 

A. Resilient Wall Base:  ASTM F1861-08, Type TP (Rubber), topset (cove), 6- inches 
high unless otherwise indicated by 1/8-inch thick.  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 judgment.  In the event the Architect rejects 
it, the specified color and the manufacturer called out in the color legend shall be 



 

  
CITY OF ALAMEDA, FIRE STATION 3 09 65 00 - 3 
FEBRUARY 24, 2015          214073.00 RESILIENT FLOORING 
 

provided.  Provide pre-molded base units at external and internal corners.   
Acceptable manufacturer, no substitutions: 

  Burke Flooring Products 

B. Edging Strips:  Molded vinyl, 1-1/2" by 1/8" thick, tapered.  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 judgment.  In the event the Architect rejects 
it, the specified color and the manufacturer called out in the color legend shall be 
provided. 

C. Adhesives and Primers:  Products specified or recommended by the manufacturer of 
the particular resilient flooring furnished.  Provide cutback type adhesives where 
required by manufacturer of flooring. 

D. Floor Patch and Leveling Compound:  Products manufactured specifically for the 
purpose as recommended by the manufacturer of the particular resilient flooring 
furnished. 

E. Concrete Slab Primer:  Non-staining type as recommended by flooring manufacturer.  
Concrete areas to receive sheet vinyl shall not have sealer or hardener applied. 

F. Adhesive:  Waterproof, stabilized type as recommended by material manufacturer 
for each specific product and for its area of use.  Leveling material as specifically 
recommended by material manufacturer. 

G. Leveling Compound:  Latex type as specifically recommended by material 
manufacturer. 

H. All materials best grade, with no second grade, off goods or remnants allowed. 

I. Extra Stock:  Provide 10% extra stock for replacement 

PART 3 - EXECUTION 

3.01 INSPECTION 

A. All surfaces receiving resilient flooring material shall be examined by the installer for 
any defects which in his opinion, he considers detrimental to a proper installation.  
Concrete floors dry and free of dust and laitance.  Any defects found during 
inspection must be corrected prior to installation; this includes any sanding, brushing 
or leveling required.  Installation constitutes acceptance of substrate conditions. 
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3.02 SURFACE PREPARATION: 

A. Vapor reduction system is specified in Section 07 26 00.  All concrete slab surfaces, 
new and existing, scheduled to receive resilient flooring shall receive vapor reduction 
system. 

B. Fill minor joints, cracks, or depressions in concrete slabs and subfloors with floor 
patch.  Where floors require extensive leveling or repair necessitating several 
thicknesses, use leveling compound.  Allow 24 hours drying time for leveling 
compound before applying resilient flooring. 

C. Do not begin installation until work of other trades in the area, including painting, 
has been completed. 

D. Apply concrete slab primer, if recommended by flooring manufacturer, before 
applying adhesive.  Apply according to manufacturer's directions. 

3.03 INSTALLATION 

A. Clean all surfaces of grease, dirt, paint and other objectionable matter.  Fill and level 
any holes, cracks, joints and depressions in substrate with leveling material.  Provide 
backer material if necessary. 

B. Flooring and accessories installed in strict accordance with manufacturers printed 
instructions. 

C. Sheet Linoleum Flooring: 

1. Sheet flooring shall be installed by a representative of the manufacturer using 
installation method recommended by the flooring manufacturer for the type of 
flooring and the substrate conditions indicated. 

2. Lay sheet flooring to provide as few seams as possible.  Match edges for color 
shading and pattern at seams.  Adhere sheet flooring to substrates using 
method approved by flooring manufacturer.  Produce completed installation 
without open cracks, voids, raising and puckering at joints, telegraphing of 
adhesive spreader marks, or other surface imperfections.  Neatly scribe around 
pipes, fixtures, and equipment to form tight joints.  Avoid cross seams. 

3. Hand roll sheet flooring in both directions from center out to embed floor 
coverings in adhesive and eliminate trapped air.  At walls, door casings, and 
other locations where access by roller is impractical, press floor coverings 
firmly in place with flat-bladed instrument. 

4. Heat Welded Seams:  Heat weld seams in sheet flooring with manufacturer's 
special routing tool and heat weld with vinyl thread in accordance with 
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manufacturer's instructions.  Neatly scribe around pipes, fixtures, and 
equipment to form tight joints free of gaps. 

D. Resilient Wall Base:  Install base on all walls as indicated or scheduled, and on 
columns, pilasters, fronts, toe space, and backs of casework, and other permanent 
fixtures in rooms and areas where base is required.  Install wall base in lengths as 
long as practicable. 

1. Use adhesive recommended by manufacturer of base.  Apply adhesive to both 
substrate and base and press firmly into place.  Maintain top edge at true 
horizontal line.  Adhere wall base to substrate throughout length of each piece 
with base in continuous contact with horizontal and vertical substrates.  Toe of 
coved base shall contact floor for entire length.  Closely butt end joints, top 
edge, and faces flush.  Remove excess adhesive. 

2. On irregular substrates, fill voids along top edge of resilient wall base with 
manufacturer's recommended adhesive filler material. 

3. Install one piece molded corners at both inside and outside corners; do not cut 
standard base to obtain job base built corners.  Install before installing straight 
pieces. 

3.04 PROTECTION AND CLEANING 

A. Until floors are well seated, at least 72 hours, at a maintained temperature of not less 
than 70 degrees F, keep traffic to an absolute minimum, and under no conditions 
allow fixtures, equipment, trucks, or similar heavy traffic. 

B. Cleaning and Sealing:  Just before turning building over to the Owner, clean resilient 
flooring and base thoroughly in accordance with the manufacturer's recommenda-
tions.  After cleaning, apply one coat of approved nonskid finish to vinyl 
composition tile floors and polish with a mechanical buffer. 

C. For the entire period between installation of resilient flooring and acceptance of the 
Work by the Owner, protect of floors from damage using methods recommended by 
the flooring manufacturer. 

END OF SECTION 09 65 00 
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PART 1 - GENERAL  

SECTION 09 65 66 - RESILIENT ATHLETIC FLOORING  

1.01 SUMMARY 

A. Products Supplied  
1. Resilient (rubber) athletic flooring in exercise room.  
2. Adhesive and accessories required for installation, maintenance and repair.  

B. Related Requirements  
1. Division 02 Section - Existing Material Assessment  
2. Division 03 Section - Common Work Results for Concrete  
3. Division 06 Section - Common Work Results for Wood, Plastics, and 

Composites  
4. Division 07 Section - Common Work Results for Thermal and Moisture 

Protection  
5. Division 07 Section - Dampproofing and Waterproofing  

1.02 REFERENCES  

A. American Society for Testing & Materials (ASTM)  
1. ASTM D2240: Standard Test Method for Rubber Property (Durometer 

Hardness).  
2. ASTM F970: Standard Test Method for Static Load Limit.  
3. ASTM D2047: Standard Test Method for Static Coefficient of Friction of 

Polish-Coated Floor Surfaces as measured by the James Machine.  
4. ASTM G21: Standard Practice for Determining Resistance of Synthetic 

Polymeric Materials to Fungi.  
5. ASTM F925: Standard Test Method for Resistance to Chemicals of Resilient 

Flooring.  
6. ASTM E648: Standard Test Method for Critical Radiant Flux of Floor 

Covering Systems Using a Radiant Heat Energy Source.  
7. ASTM E662: Standard Test Method for Specific Optical Density of Smoke 

Generated by Solid Materials.  
8. ASTM F1869: Standard Test Method for Measuring Moisture Vapor 

Emission Rate of Concrete Subfloor Using Anhydrous Calcium Chloride.  
9. ASTM F2170: Standard Test Method for Determining Relative Humidity in 

Concrete Floor Slabs Using in situ Probes.  
10. ASTM E1745: Standard Specification for Water Vapor Retarders Used in 

Contact with Soil or Granular Fill under Concrete Slabs.  
11. ASTM F710: Standard Practice for Preparing Concrete Floors to Receive 

Resilient Flooring.  

B. GREENGUARD Environmental Institute  
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1. GREENGUARD Indoor Air Quality Certified®.  

C. National Fire Protection Association  
1. NFPA 101: Life Safety Code®.  

D. International Organization for Standardization (ISO)  
1. ISO 9001: Requirements for Quality Management Systems.  
2. ISO 14001: Requirements with Guidance for Use for Environmental 

Management Systems.  

1.03 SUBMITTALS  

A. Action Submittals  
1. Provide Manufacturer’s current printed data sheets on specified products 

(surfacing product, adhesives, accessories, etc.).  
2. Provide samples, 6 inches x 6 inches, for verification of such characteristics as 

color, texture and finish for each specified rubber athletic flooring product.  
3. As necessary, provide shop drawings prepared for project illustrating layouts, 

details, dimensions and other data.  

B. Informational Submittals  
1. Provide current subfloor preparation guidelines, as published by the 

Manufacturer.  
2. Provide current installation guidelines, as published by the Manufacturer.  

C. Closeout Submittals  
1. Provide current maintenance guidelines, as published by the Manufacturer.  
2. Provide current standard warranty, as published by the Manufacturer.  

D. Maintenance Material Submittals  
1. Provide extra stock materials for use in facility operation and maintenance. 

Provide amount of approximately 2% of the total floor surface, of each type, 
color and dye lot.  

1.04 QUALITY ASSURANCE  

A. Manufacturer must be certified ISO 9001 and ISO 14001.  

B. Manufacturer must have experience in the manufacturing of prefabricated rubber 
athletic flooring.  

C. Installer must have performed installations of the same scale in the last three (3) 
years.  

D. Installer to be recognized and approved by the rubber athletic flooring 
Manufacturer.  
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E. Installation of mock-up is highly recommended and must be deemed acceptable by 
Owner and Architect. Mock-up is to be installed following the same procedures and 
utilizing the same specified materials that will be used for the actual project.  
1. Mock-up size: [XX’’ x XX’’ (XX cm x XX cm)].  

1.05 DELIVERY, STORAGE AND HANDLING  

A. Materials must be delivered in Manufacturer’s original, unopened and undamaged 
containers with identification labels intact.  

B. Store material upright on a clean, dry, flat surface protected from all possible 
damage, and protect from exposure to harmful weather conditions.  

C. Recommended environmental condition for storage is a minimum of 55
o
F (13

o
C).  

D. Material need not suffer damage during handling (i.e. edge chipping, excessive 
warping, etc.).  

1.06 SITE CONDITIONS  

A. The General Contractor or Construction Manager shall be responsible for ensuring 
all site conditions meet the requirements of the rubber athletic flooring 
Manufacturer, as referenced herein at sections 3.2 and 3.3.  

B. Maintain a stable room and subfloor temperature for a period of 48 hours prior, 
during and 48 hours after installation. Recommended range: 65

o
F to 86

o
F (18

o
C to 

30
o
C).  

C. Installation to be carried out no sooner than the specified curing time of concrete 
subfloor (normal density concrete curing time is approximately 28 days for 
development of design strength).  

D. Moisture vapor emission content of the concrete slab must not exceed the tolerance 
of the adhesive used, when tested using the anhydrous calcium chloride test as per 
ASTM F1869 and/or using the in-situ probes test as per ASTM F2170.  

E. Installation of rubber athletic flooring will not commence unless all other trades in 
the building are completed. It is the General Contractor or Construction Manager’s 
responsibility to maintain a secure and clean working area before, during and after 
the installation of rubber athletic flooring.  

1.07 WARRANTY  

A. Provide current standard warranty, as published by the Manufacturer.  
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B. The rubber athletic flooring is warranted to be free from manufacturing defects for a 
period of three (3) years from the date of shipment from the Manufacturer.  

PART 2 - PRODUCT  

2.01 MANUFACTURED PRODUCTS  

A. Manufacturers  

1.Mondo America Inc.:  
a. North America Headquarters and Manufacturing Plant, 2655 Francis-

Hughes, Laval, QC, Canada. Toll Free: USA 1 800 361-3747 or CAN: 1 
800 663-8138 Toll Free anywhere in North America: 1 800 441-6645  

2. Mondo USA:  
a. Mondo USA, 1100 East Hector Street, Suite 160, Conshohocken, PA, 

Toll Free: 1 888 553-0002  

B. Description  
1. MONDO SPORT IMPACT is prefabricated rubber athletic flooring, 

calendered and vulcanized with a base of natural and synthetic rubbers, 
stabilizing agents and pigmentation, as manufactured by MONDO AMERICA 
INC. or approved equal.  

2. Thickness: 0.394’’ (10mm).  
3. Colors: provided in standard, solid background colors with random colored 

flecks dispersed throughout material.  
4. Texture: sealskin.  
5. Manufactured in two layers which are vulcanized together. The shore 

hardness of the top layer will be greater than that of the bottom layer; shore 
hardness of layers to be recommended by the Manufacturer and the limits 
specified.  

6. Material available in sheets: 6’ (1.83m) wide and 19’ to 33’ (6m to 10m) long 
and in tiles: 36” x 36” (91.44cm x 91.44cm).  

C. Performance  
1. Performance of the prefabricated rubber athletic flooring to conform to the 

following criteria:  

2.02 MATERIALS  

A. Provide MONDO SPORT IMPACT prefabricated rubber athletic flooring 
manufactured by MONDO AMERICA INC. or approved equal.  
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B. Provide rubber athletic surface as specified in section 2.1.2 Description.  

2.03 ACCESSORY PRODUCTS  

A. Provide adhesive certified by rubber athletic flooring manufacturer: PU 105 
polyurethane adhesive. Refer to current guidelines on product mixing and use, as 
published by the Manufacturer. EP 55 epoxy adhesive may be used in areas that 
have not been specified for use with Mondo Everlay, and that will not be subject to 
impacts or dynamic loads such as bleachers.  

B. Patching or leveling compound to be supplied and/or recommended/approved by 
rubber athletic flooring Manufacturer.  

PART 3 - EXECUTION  

3.01 INSTALLERS  

A. Refer to section 1.4 of this document for information on installers.  

3.02 EXAMINATION  

A. Concrete subfloors to be placed a minimum of twenty-eight (28) days prior to the 
installation of rubber athletic flooring.  

B. Concrete subfloors on or below grade are installed over a suitable moisture 
retardant membrane. Water vapor membrane complies with specification in ASTM 
E1745.  

C. No concrete sealers or curing compounds are applied or mixed with the subfloors 
(refer to Section 03 05 00 - Common Work Results for Concrete of Division 3).  

D. The underlayment is adequate (if installing over wood subfloors, Mondo only 
recommends APA (Engineered Wood Association) Exterior grade plywood or 
CANPLY Exterior Certified plywood (Group 1, CC type).  

Performance Criteria  Test Method  Result  

Hardness (Shore A)  ASTM D2240-05  80 ± 5 (Top Layer) 70 ± 
5 (Bottom Layer)  

Static Load Limit (250 Lbs)  ASTM F970-06  ≤ 0.008 inch  
Coefficient of Friction  ASTM D2047-04  Dry ≥ 0.8  
Fungal Resistance Test  ASTM G21-96  No Growth  
Chemical Resistance  ASTM F925-02  No Surface Attack  
Critical Radiant Flux  ASTM E 648-06  ≥ 0.45W/cm², Class 1  
Optical Smoke Density  ASTM E662-06  < 450  
Light Reflection   Average  
GREENGUARD Certification   Yes  
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E. Moisture and alkalinity tests must be preformed. Moisture content must not exceed 
the capacity of the specified adhesive (verify using the anhydrous calcium chloride 
test as per ASTM F1869 and/or in-situ probes test as per ASTM F2170) and pH 
level should be in the range of 7 to 8.5.  

F. Smooth, dense finish, highly compacted with a tolerance of 1/8’’ in a 10 ft radius 
(3.2 mm in 3.05 m radius). Floor Flatness (FF) and Floor Levelness (FL) numbers 
are not recognized.  

3.03 PREPARATION  

A. Subfloors  
1. Prepare concrete subfloor in accordance with Manufacturer’s current printed 

Subfloor Preparation guidelines.  

3.04 INSTALLATION  

A. Installation of Sheet Goods  
1. Install rubber athletic flooring in accordance with Manufacturer’s current 

printed Installation Manual.  

B. Installation of Tiles  
1. Install rubber athletic flooring in accordance with Manufacturer’s current 

printed Installation Manual.  

3.05 REPAIR  

A. Refer to section 1.3.4 for extra stock materials.  

B. Repair material must be from the same dye lot as material supplied for initial 
installation.  

C. Repairs are to be performed by qualified installers/technicians only.  

3.06 CLEANING  

A. Initial cleaning should only be performed 72 hours after the rubber athletic surface 
has been completely installed.  

B. Maintain rubber athletic flooring according to Manufacturer’s current maintenance 
instructions for specified product.  

3.07 PROTECTION  
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A. Rubber athletic flooring surface can be protected with 1/8” Masonite during and 
after the installation, prior to acceptance by the Owner.  

END OF SECTION 09 65 66 
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PART 1 - GENERAL 

SECTION 09 68 00 - CARPETING  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Perform all work required to complete the Carpeting indicated by the Contract 

Documents and furnish all supplementary items necessary for its proper 
installation. 

2. Flooring at bedrooms, hallways, conference room and day room. 

B. Related Documents:  The Contract Documents, as defined in Division 01 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 03 Section - Cast-In-Place Concrete 
2. Division 09 Section - Resilient Flooring 
3. Division 09 Section - Rubber Base 

1.03 SUBMITTALS 

A. Product Data: 
1. Submit manufacturer's complete technical product data for each type of carpet, 

cushion and accessory item required. 

B. Shop Drawings: 
1. Furnish plan for each area to receive carpet, showing locations of all seams. 

C. Samples: 
1. 18" x 18" sample of each type carpet specified and full color range available. 
2. 6" long sample of each type exposed edge. 
3. 6" square samples of separate cushions. 
4. 18" long sample of each accessory item. 

D. Maintenance Instructions: 
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1. Carpet manufacturer shall give a written maintenance outline to the Owner for 
proper care of the installed material.  This shall include type of cleaning 
apparatus to use, type of cleaning agent required and material suppliers 
address. 

1.04 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery:  Deliver all materials to the project properly protected taking care not to 
damage any materials. 

1.05 JOB CONDITIONS 

A. Environmental Requirements:  Temperature of rooms in which carpeting is to be 
installed shall be properly maintained at adhesive manufacturer's recommended 
levels. 

B. Field Measurements:  Written dimensions shall take precedence over scaled plan 
sizes. All dimensions are approximate and the Contractor shall be responsible for 
verifying all dimensions and conditions in the field prior to installation. 

1.06 CONTRACTOR QUALIFICATIONS 

A. The Contractor shall be experienced in the supervision of carpet installation, with at 
least five (5) years experience in this type of work.  The actual work shall be done by 
qualified and experienced mechanics working under his supervision or under the 
supervision of an experienced workroom supervisor who has also been doing this 
type of work for five years. 

1.07 ACCEPTABLE MANUFACTURERS 

A. The following products/manufacturers are acceptable: 

The Mohawk Group, "Top Notch" 

Bigelow, "2P85" 

PART 2 - PRODUCTS 

2.01 MATERIAL 

A. Carpet:  Woven construction of Antron fiber, 4 ply yarn, 7 rows per inch minimum, 
with a combination of rows and pitch to achieve 1320 loops per square inch 
minimum, minimum face weight of 24 oz. per square yard, minimum total weight of 
56 oz. per square yard, yarn dyed, with static control below 3.5 K.V., Class I, 
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flammability meeting NFPA-253 and ASTM-E648 (.45 watts/cm2), smoke density 
meeting NFPA-258 - 450 or less, 12' wide rolls.  Allow for two colors of carpeting 
from manufacturer's standard range to be selected by Architect. 

B. Pad:  "Tred-Mor" #1562-2 Sponge rubber commercial carpet cushion as 
manufactured by Sponge Cushion, Inc. 

C. Adhesive:  Waterproof type recommended in writing by carpet manufacturer to suit 
this application and expected service. 

D. Edge Strips:  Rubber butting gauge shall be Mercer's #EG-XX-B in color to match 
base, or approved equal. 

E. Carpet Reducer: Rubber reducer #CRS-XX of height equal to carpeting, #CB-XX-C 
at VCT, and other accessories as made by Mercer, or approved equal.  Colors as 
selected by the Architect from manufacturer's standards. 

F. Extra Stock:  Provide 10% extra stock for replacement. 

PART 3 - EXECUTION 

3.01 WORKMANSHIP 

A. The carpet manufacturer's recommended procedures for installation shall be closely 
followed.  Particular attention is to be paid to recommendations for application of 
floor covering adhesive, seam cement and cross joining. 

B. Carpet edgings shall be neatly trimmed for tight fit along walls, cut and fit evenly 
around all projections and into trim strips.  Fit closely and evenly to, in and through 
doorways, terminating carpet under doors.  Finished installation shall be smooth and 
free of ripples and puckers. 

C. Carpet binder bar shall be supplied and installed as required at doorways and other 
openings adjoining hard surface materials.  Secure with nails appropriate for 
substrate. 

D. All carpet shall be laid in the same direction, unless specifically shown otherwise. 

E. Lay carpet with absolute minimum number of seams.  Do no use small carpet strips. 

F. All cross joins necessary due to layout of areas shall be at the absolute minimum and 
shall be indicated on shop drawings. 

G. Cross joins necessary due to length of rolls received shall be placed in the cutting to 
avoid occurrence at conspicuous locations, near doors or at pivot points, and must 
be approved prior to seaming. 
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H. Adhesive shall be applied to both edges of the carpet at a cross join.  These edges 
shall be brought together to insure direct contact of the adjoining edges after 
application of the adhesive. 

I. Spots and smears of floor covering adhesive and seam cement shall be removed 
immediately. 

J. Perform initial vacuum cleaning of entire carpet installation areas and leave in perfect 
condition. 

3.02 INSPECTION AND PREPARATION 

A. Contractor shall inspect substrate before starting his work.  Any objectionable 
conditions shall be brought to the attention of the Contractor.  Any high ridges, 
excessive gaps or other items must be repaired prior to installation.  Contractor is 
responsible to apply leveling material over uneven or rough surfaces. 

B. Do not proceed with any work until such defects are entirely corrected.  The 
Contractor shall carefully check all dimensions and other conditions in the facilities 
and shall be responsible for proper fitting of carpet in areas designated. 

C. Before installation, remove all debris and job soiling with a vacuum cleaner and 
damp mop.  Install tackless strip in accordance with manufacturer's directions. 

D. The application or installation of carpet by the carpet contractor shall be an 
indication of his acceptance of the subfloor. 

3.03 FLOOR INSTALLATION 

A. Install carpet using direct glue method in accordance with carpet manufacturer's 
recommendations. 

B. Carpet shall be installed with "Dubl-Stik" system as recommended by manufacturer. 

C. Carpet shall be installed in the largest possible pieces.  The use of small pieces and 
scraps will not be accepted. 

D. Check carpet before beginning installations and ensure there is no visible variation 
between dye lots. 

E. Cut and fit neatly around projections through floor and to walls or other vertical 
surface, leaving no gaps.  Hardware items mounted to the substrate shall be removed 
and reinstalled following carpet installation. 

F. Seams are to be kept to an absolute minimum.  Seams shall receive a coating of edge 
sealer applied to base and side of pile yard, securing breadth and end to end.  Seams 
installed so that they are practically invisible upon completion.  Use adhesives 
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applied in 6" bands at all cross (butt) seams and around perimeter of all areas.  All 
woven selvages are to be trimmed to insure good side seams. 

G. All edges shall be free from fraying.  On all finished edges of carpet where it abuts an 
adjacent floor at the same or different level, finishing strips must be applied as 
specified.  Finishing edges shall be mechanically fastened to substrate. 

H. Metal edge mouldings shall be mitered at corners and mechanically fastened to 
substrate at 12" O.C. minimum.  Do not fasten through carpet.  Tap downs shall be 
installed without denting. 

I. Entire carpet installation shall be unwrinkled, without twist, laid tight and flat to 
subfloor, well adhered, and present a uniform appearance.  Ensure monolithic color, 
pattern and texture match within any one area. 

J. Carpet step-off saddle and reducer strips shall be supplied and installed at doorways, 
where carpeting abuts dissimilar floor surfaces, and as required. 

K. Do not place heavy objects such as furniture on carpeted surfaces for minimum of 24 
hours or until adhesive has set. 

L. Any carpet which wrinkles or loosens at seams within one year from date of 
installation shall be corrected at no cost to the Owner. 

3.04 CLEAN-UP 

A. After carpet installation is completed, remove all remnants, wrapping paper and 
debris.  Neatly trim all sprouting tufts with sharp scissors.  The Owner shall view all 
carpet scraps and retain any he chooses for future repairs before they are removed 
from the job site. 

B. All carpeted areas shall be vacuumed thoroughly and left protected in a manner 
ready for occupancy. 

END OF SECTION 09 68 00 
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PART 1 - GENERAL 

SECTION 09 91 00 - PAINTING  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Provide complete surface preparation, priming, field painting and sealing of 
exposed exterior and interior items and surfaces. 
1. Surface preparation, priming, and finish coats specified in this Section are in 

addition to shop priming and surface treatment specified in other Sections. 
2. Examine specifications for various other trades and their provisions regarding 

their painting.  Surfaces that are left unfinished by other sections of 
specifications shall be painted or finished as a part of this section. 

B. Paint exposed surfaces, except where these Specifications indicate that the surface 
or material is not to be painted or is to remain natural.  If an item or a surface is not 
specifically mentioned, paint the item or surface the same as similar adjacent 
materials or surfaces.  If a color of finish is not indicated, Architect will select from 
standard colors and finishes available. 
1. Painting includes field painting of exposed bare and covered pipes and ducts 

(including color coding), hangers, exposed steel and iron supports, and 
surfaces of mechanical and electrical equipment that do not have a factory-
applied final finish. 

C. Do not paint prefinished items and finished metal surfaces except where otherwise 
noted in Drawings or specifications.  Do not paint concealed surfaces, operating 
parts, and labels. 
1. Prefinished items include the following factory-finished components: 

a. Architectural woodwork. 
b. Acoustical wall panels. 
c. Toilet enclosures. 
d. Elevator entrance doors and frames. 
e. Elevator equipment. 
f. Finished mechanical and electrical equipment. 
g. Light fixtures. 
h. Tile wall panels 
i. Prefinished wall, roof & soffit panels 

2. Concealed surfaces include walls or ceilings in the following generally 
inaccessible spaces: 
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a. Foundation spaces. 
b. Furred areas. 
c. Ceiling plenums. 
d. Pipe spaces. 
e. Duct shafts. 
f. Elevator shafts. 

3. Finished metal surfaces include the following: 
a. Anodized aluminum. 
b. Stainless steel. 
c. Chromium plate. 
d. Copper and copper alloys. 
e. Bronze and brass. 

4. Operating parts include moving parts of operating equipment and the 
following: 
a. Valve and damper operators. 
b. Linkages. 
c. Sensing devices. 
d. Motor and fan shafts. 

5. Labels:  Do not paint over UL, FMG, or other code-required labels or 
equipment name, identification, performance rating, or nomenclature plates. 

D. Related Sections include the following: 
1. Division 5 Section "Structural Steel" for shop priming structural steel. 
2. Division 5 Section "Metal Fabrications" for shop priming ferrous metal. 
3. Division 6 Section "Interior Architectural Woodwork" for shop priming 

interior architectural woodwork. 
4. Division 7 Section "Joint Sealers ". 
5. Division 8 Section "Wood Doors ". 
6. Division 8 Section "Hollow Metal Doors and Frames" for factory priming 

steel doors and frames. 
7. Division 8 Section "Metal Windows” 
8. Division 9 Section "Stucco Plaster ". 
9. Division 9 Section "Gypsum Board Assemblies" for surface preparation of 

gypsum board. 
10. Division 32 Section "Pavement Marking" for traffic-marking paint. 

1.03 DEFINITIONS 

A. General:  Standard coating terms defined in ASTM D 16 apply to this Section. 
1. Flat refers to a lusterless or matte finish with a gloss range below 15 when 

measured at an 85-degree meter. 
2. Eggshell refers to low-sheen finish with a gloss range between 20 and 35 

when measured at a 60-degree meter. 
3. Semigloss refers to medium-sheen finish with a gloss range between 35 and 

70 when measured at a 60-degree meter. 
4. Full gloss refers to high-sheen finish with a gloss range more than 70 when 

measured at a 60-degree meter. 
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1.04 SUBMITTALS 

A. Product Data:  For each paint system indicated.  Include block fillers and primers. 
1. Material List:  An inclusive list of required coating materials.  Indicate each 

material and cross-reference specific coating, finish system, and application.  
Identify each material by manufacturer's catalog number and general 
classification. 

2. Manufacturer's Information:  Manufacturer's technical information, including 
label analysis and instructions for handling, storing, and applying each coating 
material. 

B. Samples for Verification:  For each color and material to be applied, with texture to 
simulate actual conditions, on representative Samples of the actual substrate. 
1. Provide stepped Samples, defining each separate coat, including block fillers 

and primers.  Use representative colors when preparing Samples for review.  
Resubmit until required sheen, color, and texture are achieved. 

2. Provide a list of materials and applications for each coat of each Sample.  
Label each Sample for location and application. 

3. Submit 3 samples on the following substrates for Architect's review of color 
and texture only: 
a. Masonry:  6-by-10-inch samples of masonry, with mortar joint in the 

center, for each finish and color.  (Field installation acceptable). 
b. Painted Gypsum Board:  8-inch-square samples for each color and 

material on hardboard. 
c. Stained or Natural Wood:  6-by-10-inch samples of natural- or stained-

wood finish on representative Medium Red Oak surfaces. 
d. Ferrous Metal:  4-inch- square samples of flat metal and 8-inch-long 

Samples of solid metal for each color and finish.  (Field installation 
acceptable). 

e. Plaster:  10-inch-square samples for each color. (Field installation 
acceptable). 

C. Qualification Data:  For Applicator. 

D. The Contractor shall furnish the Owner with a booklet of actual samples of the 
colors used on the project at project completion. 

1.05 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual experienced in applying paints and 
coatings similar in material, design, and extent to those indicated for this Project, 
whose work has resulted in applications with a record of successful in-service 
performance. 

B. Source Limitations:  Obtain block fillers and primers for each coating system from 
the same manufacturer as the finish coats. 
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C. Benchmark Samples (Mockups):  Provide a full-coat benchmark finish sample for 
each type of coating and substrate required.  Comply with procedures specified in 
PDCA P5.  Duplicate finish of approved sample Submittals. 
1. Architect will select one room or surface to represent surfaces and conditions 

for application of each type of coating and substrate. 
a. Wall Surfaces:  Provide samples on at least 100 sq. ft.. 
b. Small Areas and Items:  Architect will designate items or areas required. 

2. Apply benchmark samples, according to requirements for the completed 
Work, after permanent lighting and other environmental services have been 
activated.  Provide required sheen, color, and texture on each surface. 
a. After finishes are accepted, Architect will use the room or surface to 

evaluate coating systems of a similar nature. 
3. Final approval of colors will be from benchmark samples. 

D. Wood Sealer:  Shall meet Fed. Spec. TT-W-572B for water repellence. 

E. Materials shall be manufacturer's best grade of respective paint types. 

F. Gloss levels for paints required are as per the National Paint and Coatings 
Association. 

G. Prior to acid-etching of the concrete floor and application of the epoxy coating, an 
on-site conference of the applicator, contractor, Architect and manufacturer's 
representative shall review proper installation procedures. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in manufacturer's original, unopened packages and 
containers bearing manufacturer's name and label and the following information: 
1. Product name or title of material. 
2. Product description (generic classification or binder type). 
3. Manufacturer's stock number and date of manufacture. 
4. Contents by volume, for pigment and vehicle constituents. 
5. Thinning instructions. 
6. Application instructions. 
7. Color name and number. 
8. VOC content. 

B. Store materials not in use in tightly covered containers in a well-ventilated area at 
an ambient temperature between 45 and 95 deg F.  Maintain storage containers in a 
clean condition, free of foreign materials and residue. 
1. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags 

and waste daily. 

1.07 PROJECT CONDITIONS 
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A. Apply waterborne paints only when temperatures of surfaces to be painted and 
surrounding air are between 50 and 90 deg F. 

B. Apply solvent-thinned paints only when temperatures of surfaces to be painted and 
surrounding air are between 45 and 95 deg F. 

C. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 
percent; or at temperatures less than 5 deg F above the dew point; or to damp or wet 
surfaces. 
1. Painting may continue during inclement weather if surfaces and areas to be 

painted are enclosed and heated within temperature limits specified by 
manufacturer during application and drying periods. 

D. Provide adequate ventilation of spaces while applying primer and finish coats. 

E. All application of coatings shall be done under adequate illumination. 

1.08 EXTRA MATERIALS 

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. 
1. Quantity:  Furnish Owner with an additional 3 percent, but not less than 1 gal. 

or 1 case, as appropriate, of each material and color applied. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products listed in other 
Part 2 articles. 

B. Products:  Subject to compliance with requirements, provide one of the products 
listed in other Part 2 articles. 

C. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 
1. Benjamin Moore & Co. (Benjamin Moore). 
2. Coronado Paint Company (Coronado). 
3. ICI Dulux Paint Centers (ICI Dulux Paints). 
4. Kelly-Moore Paint Co. (Kelly-Moore). 
5. PPG Industries, Inc. (Pittsburgh Paints). 
6. Sherwin-Williams Co. (Sherwin-Williams). 

2.02 PAINT MATERIALS, GENERAL 
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A. Material Compatibility:  Provide block fillers, primers, and finish-coat materials 
that are compatible with one another and with the substrates indicated under 
conditions of service and application, as demonstrated by manufacturer based on 
testing and field experience. 

B. Material Quality:  Provide manufacturer's best-quality paint material of the various 
coating types specified that are factory formulated and recommended by 
manufacturer for application indicated.  Paint-material containers not displaying 
manufacturer's product identification will not be acceptable. 
1. Proprietary Names:  Use of manufacturer's proprietary product names to 

designate colors or materials is not intended to imply that products named are 
required to be used to the exclusion of equivalent products of other 
manufacturers.  Furnish manufacturer's material data and certificates of 
performance for proposed substitutions. 

C. Colors:  Match Architect's samples. 

D. 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." 

2.03 CONCRETE UNIT MASONRY BLOCK FILLERS 

A. Concrete Unit Masonry Block Filler:  Factory-formulated high-performance latex 
block fillers. 
1. Benjamin Moore; Moorcraft Super Craft Latex Block Filler No. 285:  Applied 

at a dry film thickness of not less than 8.1 mils. 
2. Benjamin Moore; Moore's IMC Latex Block Filler No. M88:  Applied at a dry 

film thickness of not less than 8.1 mils. 
3. Coronado; 946-11 Super Kote 5000 Commercial Latex Block Filler:  Applied 

at a dry film thickness of not less than 8.4 mils. 
4. ICI Dulux Paints; Bloxfil 4000-1000 Interior/Exterior Heavy Duty Acrylic 

Block Filler:  Applied at a dry film thickness of not less than 7.0 to 14.5 mils. 
5. Kelly-Moore; 521 Fill and Prime Acrylic Block Filler:  Applied at a dry film 

thickness of not less than 10.0 mils. 
6. Pittsburgh Paints; 6-7 SpeedHide Interior/Exterior Masonry Latex Block 

Filler:  Applied at a dry film thickness of not less than 6.0 to 12.5 mils. 
7. Sherwin-Williams; PrepRite Interior/Exterior Block Filler B25W25:  Applied 

at a dry film thickness of not less than 8.0 mils. 

2.04 EXTERIOR PRIMERS 

A. Exterior Ferrous-Metal Primer:  Factory-formulated rust-inhibitive metal primer for 
exterior application. 
1. Benjamin Moore; Moore's IMC Alkyd Metal Primer No. M06:  Applied at a 

dry film thickness of not less than 2.0 mils. 
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2. Coronado; 35-147 Rust Scat Alkyd Metal Primer:  Applied at a dry film 
thickness of not less than 2.0 mils. 

3. ICI Dulux Paints; 4160-XXXX Devguard Multi-Purpose Tank & Structural 
Primer.  Applied at a dry film thickness of not less than 2.0 mils. 

4. Kelly-Moore; 1711 Kel-Guard Alkyd White Rust Inhibitive Primer:  Applied 
at a dry film thickness of not less than 2.0 mils. 

5. Pittsburgh Paints; 90-712 Pitt-Tech One Pack Interior/Exterior Primer Finish 
DTM Industrial Enamel:  Applied at a dry film thickness of not less than 3.0 
mils. 

6. Sherwin-Williams; Kem Kromik Universal Metal Primer B50NZ6/B50WZ1:  
Applied at a dry film thickness of not less than 3.0 mils. 

B. Exterior Galvanized Metal Primer:  Factory-formulated galvanized metal primer for 
exterior application. 
1. Benjamin Moore; Moore's IMC Acrylic Metal Primer No. M04:  Applied at a 

dry film thickness of not less than 2.0 mils. 
2. Coronado; 36-11 Rust Scat Latex Metal Primer:  Applied at a dry film 

thickness of not less than 1.4 mils. 
3. ICI Dulux Paints; 4160-XXXX Devguard Multi-Purpose Tank & Structural 

Primer:  Applied at a dry film thickness of not less than 2.0 mils. 
4. Kelly-Moore; 5725 DTM-Acrylic Metal Primer:  Applied at a dry film 

thickness of not less than 1.8 mils.  Where recommended by manufacturer. 
5. Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish 

DTM Industrial Enamel:  Applied at a dry film thickness of not less than 3.0 
mils. 

6. Sherwin-Williams; Galvite HS Paint B50WZ3:  Applied at a dry film 
thickness of not less than 2.0 mils. 

C. Exterior Primer for existing ceramic coated sheet metal:  Sherwin Williams 
B51W8050 Exterior Latex "Adhesion Primer”, or approved equal.  Applied at a dry 
film thickness of 1.7 mils. 
1. Adhesion Primer must be topcoated within 14 days of primer application. 

2.05 INTERIOR PRIMERS 

A. Interior Concrete Primer:  Factory-formulated alkali-resistant acrylic-latex interior 
primer for interior application. 
1. Benjamin Moore; Moorcraft Super Spec Latex Enamel Undercoater & Primer 

Sealer No. 253:  Applied at a dry film thickness of not less than 1.2 mils. 
2. Coronado; 40-11 Super Kote 5000 Latex Primer-Sealer:  Applied at a dry film 

thickness of not less than 1.2 mils. 
3. ICI Dulux Paints; 3030-1200 Bond-Prep Interior/Exterior Waterborne 

Pigmented Bonding Primer:  Applied at a dry film thickness of not less than 
1.8 mils. 

4. Kelly-Moore; 971 Acry-Prime Interior Latex Primer/Sealer:  Applied at a dry 
film thickness of not less than 1.6 mils. 
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5. Pittsburgh Paints; 6-2 SpeedHide Interior Quick-Drying Latex Sealer:  
Applied at a dry film thickness of not less than 1.0 mil. 

6. Sherwin-Williams; PrepRite Masonry Primer B28W300:  Applied at a dry 
film thickness of not less than 3.0 mils. 

B. Interior Masonry Primer:  100% acrylic-emulsion conditioner for interior 
application only, to bond light chalk to the surface of existing brick & CMU. 
1. Sherwin-Williams; Loxon Conditioner Masonry Primer A24-100 Series:  

Applied at a dry film thickness per manufacturer’s recommendation. 
2. No substitutions 

C. Interior Gypsum Board Primer:  Factory-formulated latex-based primer for interior 
application. 
1. Benjamin Moore; Moorcraft Super Spec Latex Enamel Undercoater & Primer 

Sealer No. 253:  Applied at a dry film thickness of not less than 1.2 mils. 
2. Coronado; 40-11 Super Kote 5000 Latex Primer-Sealer:  Applied at a dry film 

thickness of not less than 1.2 mils. 
3. ICI Dulux Paints; 1000-1200 Dulux Ultra Basecoat Interior Latex Wall 

Primer:  Applied at a dry film thickness of not less than 1.2 mils. 
4. Kelly-Moore; 971 Acry-Prime Interior Latex Primer/Sealer:  Applied at a dry 

film thickness of not less than 1.6 mils. 
5. Pittsburgh Paints; 6-2 SpeedHide Interior Quick-Drying Latex Sealer:  

Applied at a dry film thickness of not less than 1.0 mil. 
6. Sherwin-Williams; PrepRite 200 Latex Wall Primer B28W200 Series:  

Applied at a dry film thickness of not less than 1.6 mils. 

D. Interior Plaster Primer:  Factory-formulated latex-based primer for interior 
application. 
1. Benjamin Moore; Moorcraft Super Spec Latex Enamel Undercoater & Primer 

Sealer No. 253:  Applied at a dry film thickness of not less than 1.2 mils. 
2. Coronado; 40-11 Super Kote 5000 Latex Primer-Sealer:  Applied at a dry film 

thickness of not less than 1.2 mils. 
3. ICI Dulux Paints; 3210-1200 Ultra-Hide Aquacrylic GRIPPER Stain Killer 

Primer Sealer:  Applied at a dry film thickness of not less than 1.8 mils. 
4. Kelly-Moore; 247 Chem-Guard Acrylic Masonry Primer:  Applied at a dry 

film thickness of not less than 1.9 mils. 
5. Pittsburgh Paints; 6-2 SpeedHide Interior Quick-Drying Latex Sealer:  

Applied at a dry film thickness of not less than 1.0 mil. 
6. Sherwin-Williams; PrepRite 200 Latex Wall Primer B28W200 Series:  

Applied at a dry film thickness of not less than 1.6 mils. 

E. Interior Plaster Primer at inside plaster face of all exterior walls:  Factory-
formulated latex-based primer for interior application. 
1. Sherwin-Williams; High Build Primer Latex Wall Primer B28W8601 Series:  

Applied at a dry film thickness of not less than 3.0 mils. 
2. No substitutions. 
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F. Interior Wood Primer for Full-Gloss Alkyd-Enamel Finishes:  Factory-formulated 
alkyd- or acrylic-latex-based interior wood primer. 
1. Benjamin Moore; Moorcraft Super Spec Alkyd Enamel Underbody and 

Primer Sealer No. 245:  Applied at a dry film thickness of not less than 1.5 
mils. 

2. Coronado; 78-11 Super Kote 5000 Acrylic Enamel Undercoat:  Applied at a 
dry film thickness of not less than 2.0 mils. 

3. ICI Dulux Paints; 1120-1200 Ultra-Hide Oil/Alkyd Interior Wood Undercoat:  
Applied at a dry film thickness of not less than 2.0 mils. 

4. Kelly-Moore; 985 Flo-Cote Alkyd Enamel Undercoater:  Applied at a dry film 
thickness of not less than 2.5 mils. 

5. Pittsburgh Paints; 6-6 SpeedHide Interior Quick-Drying Enamel Undercoater:  
Applied at a dry film thickness of not less than 1.4 mils. 

6. Sherwin-Williams; PrepRite Wall and Wood Primer B49W200 Series:  
Applied at a dry film thickness of not less than 1.6 mils. 

G. Interior Ferrous-Metal Primer:  Factory-formulated quick-drying rust-inhibitive 
alkyd-based metal primer. 
1. Benjamin Moore; Moore's IMC Alkyd Metal Primer No. M06:  Applied at a 

dry film thickness of not less than 2.0 mils. 
2. Coronado; 35-147 Rust Scat Alkyd Metal Primer:  Applied at a dry film 

thickness of not less than 2.0 mils. 
3. ICI Dulux Paints; 4160-6130 Devguard Multi-Purpose Tank & Structural 

Primer:  Applied at a dry film thickness of not less than 2.0 mils. 
4. Kelly-Moore; 1711 Kel-Guard Alkyd White Rust Inhibitive Primer:  Applied 

at a dry film thickness of not less than 2.0 mils. 
5. Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish 

DTM Industrial Enamel:  Applied at a dry film thickness of not less than 1.5 
mils. 

6. Sherwin-Williams; Kem Kromik Universal Metal Primer B50NZ6/B50WZ1:  
Applied at a dry film thickness of not less than 3.0 mils. 

H. Interior Zinc-Coated Metal Primer:  Factory-formulated galvanized metal primer. 
1. Benjamin Moore; Moore's IMC Acrylic Metal Primer No. M04:  Applied at a 

dry film thickness of not less than 2.0 mils. 
2. Coronado; 36-11 Rust Scat Acrylic Metal Primer:  Applied at a dry film 

thickness of not less than 2.0 mils. 
3. ICI Dulux Paints; 4160-6130 Devguard Multi-Purpose Tank & Structural 

Primer:  Applied at a dry film thickness of not less than 2.0 mils. 
4. Kelly-Moore; 1722 Kel-Guard Acrylic Galvanized Iron Primer:  Applied at a 

dry film thickness of not less than 1.8 mils. 
5. Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish 

DTM Industrial Enamel:  Applied at a dry film thickness of not less than 3.0 
mils. 

6. Sherwin-Williams; Galvite HS B50WZ30:  Applied at a dry film thickness of 
not less than 3.0 mils. 
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2.06 EXTERIOR FINISH COATS 

A. Exterior Full-Gloss Acrylic Enamel for Ferrous and Other Metals:  Factory-
formulated full-gloss waterborne acrylic-latex enamel for exterior application. 
1. Benjamin Moore; Moore's IMC Acrylic Gloss Enamel M28:  Applied at a dry 

film thickness of not less than 2.0 mils. 
2. Coronado; 80 Line Rust Scat Acrylic Latex High Gloss Enamel:  Applied at a 

dry film thickness of not less than 1.4 mils. 
3. ICI Dulux Paints; 3028-XXXX Dulux Interior/Exterior Acrylic Gloss Finish:  

Applied at a dry film thickness of not less than 1.6 mils. 
4. Kelly-Moore; 5780 DTM Acrylic Gloss Enamel:  Applied at a dry film 

thickness of not less than 1.7 mils. 
5. Pittsburgh Paints; 90-300 Series Pitt-Tech One Pack Interior/Exterior High 

Performance Waterborne High Gloss DTM Industrial Enamels:  Applied at a 
dry film thickness of not less than 3.0 mils. 

6. Sherwin-Williams; DTM Acrylic Coating Gloss (Waterborne) B66W100 
Series:  Applied at a dry film thickness of not less than 2.4 mils. 

2.07 INTERIOR FINISH COATS 

A. Interior Semigloss Acrylic Enamel:  Factory-formulated semigloss acrylic-latex 
enamel for interior application. 
1. Benjamin Moore; Moorcraft Super Spec Latex Semi-Gloss Enamel No. 276:  

Applied at a dry film thickness of not less than 1.2 mils. 
2. Coronado; 32-Line Super Kote 5000 Latex Semi-Gloss Enamel:  Applied at a 

dry film thickness of not less than 1.3 mils. 
3. ICI Dulux Paints; 1406-XXXX Dulux Professional Acrylic Semi-Gloss 

Interior Wall & Trim Enamel:  Applied at a dry film thickness of not less than 
1.5 mils. 

4. Kelly-Moore; 1649 Acrylic-Latex Semi-Gloss Enamel:  Applied at a dry film 
thickness of not less than 1.7 mils. 

5. Pittsburgh Paints; 6-500 Series SpeedHide Interior Semi-Gloss Latex:  
Applied at a dry film thickness of not less than 1.0 mil. 

6. Sherwin-Williams; ProMar 200 Interior Latex Semi-Gloss Enamel B31W200 
Series:  Applied at a dry film thickness of not less than 1.3 mils. 

B. Interior Full-Gloss Acrylic Enamel:  Factory-formulated full-gloss acrylic-latex 
interior enamel. 
1. Benjamin Moore; Moore's IMC Acrylic Gloss Enamel No. M28:  Applied at a 

dry film thickness of not less than 2.0 mils. 
2. Coronado; 414 Line Super Kote 5000 Acrylic High Gloss Enamel:  Applied at 

a dry film thickness of not less than 1.4 mils. 
3. ICI Dulux Paints; 3028-XXXX Dulux Interior/Exterior Acrylic Gloss Finish:  

Applied at a dry film thickness of not less than 1.6 mils. 
4. Kelly-Moore; 1680 Dura-Poxy Gloss Acrylic Enamel:  Applied at a dry film 

thickness of not less than 1.6 mils. 
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5. Pittsburgh Paints; 90-374 Pitt-Tech One Pack Interior/Exterior High 
Performance Waterborne High Gloss DTM Industrial Enamel:  Applied at a 
dry film thickness of not less than 3.0 mils. 

6. Sherwin-Williams; ProMar 200 Interior Latex Gloss Enamel B21W201:  
Applied at a dry film thickness of not less than 1.5 mils. 

C. Interior Full-Gloss Alkyd Enamel for Wood and Metal Surfaces:  Factory-
formulated full-gloss alkyd interior enamel. 
1. Benjamin Moore; Moore's IMC Urethane Alkyd Enamel No. M22:  Applied 

at a dry film thickness of not less than 2.0 mils. 
2. Coronado; 1223 Line Super Kote 5000 High Gloss Alkyd Enamel:  Applied at 

a dry film thickness of not less than 1.7 mils. 
3. ICI Dulux Paints; 4308-XXXX Devguard Alkyd Industrial Gloss Enamel:  

Applied at a dry film thickness of not less than 2.0 mils. 
4. Kelly-Moore; 1630--Kel-Cote Interior Alkyd Semi-Gloss Enamel:  Applied at 

a dry film thickness of not less than 2.2 mils. 
5. Pittsburgh Paints; 7-814 Series Pittsburgh Paints Industrial Gloss-Oil 

Interior/Exterior Enamel:  Applied at a dry film thickness of not less than 1.5 
mils. 

6. Sherwin-Williams; ProMar 200 Alkyd Gloss Enamel B35W200 Series:  
Applied at a dry film thickness of not less than 1.6 mils. 

D. Interior Full Gloss Epoxy: 
1. Sherwin-Williams; Armor-Tile HS Polyester Epoxy B67 100 series:  Applied 

at a dry film thickness of not less than 6 mils. 

E. Interior Precatalysed Water-Based Epoxy: 
1. Sherwin-Williams; Pro Industrial Pre-Catalysed Water-based Epoxy K45-150 

Series (Egg-shell):  Applied at a dry film thickness of not less than 1.5 mils. 
2. To be installed at (previously painted) interior existing brick and CMU 

surfaces; and interior plaster surfaces of exterior walls. 

2.08 INTERIOR WOOD STAINS AND VARNISHES 

A. Clear Sanding Sealer:  Factory-formulated fast-drying alkyd-based clear wood 
sealer applied at spreading rate recommended by manufacturer. 
1. Coronado; 81-10 Dual Seal. 
2. ICI Dulux Paints; 1902-0000 WoodPride Interior Satin Polyurethane Varnish. 
3. Kelly-Moore; 2164 E Z Sand Alkyd Q. D. Sealer. 
4. Pittsburgh Paints; 6-10 SpeedHide Quick-Drying Interior Sanding Wood 

Sealer and Finish. 
5. Sherwin-Williams; Wood Classics Fast Dry Sanding Sealer B26V43. 

B. Interior Alkyd- or Polyurethane-Based Clear Satin Varnish:  Factory-formulated 
alkyd- or polyurethane-based clear varnish. 
1. Coronado; 67-100 Polyurethane Liquid Plastic Satin Varnish. 
2. ICI Dulux Paints; 1902-0000 WoodPride Interior Satin Polyurethane Varnish. 
3. Kelly-Moore; 2050 Kel--Aqua Stain Base. 
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4. Pittsburgh Paints; 77-7 Rez Varnish, Interior Satin Oil Clear. 
5. Sherwin-Williams; Wood Classics Fast Dry Oil Varnish, Satin A66-300 

Series. 

2.09 MISCELLANEOUS PAINT PRODUCTS 

A. Epoxy:  Two component polyamide epoxy coating shall be Sherwin William's "Tile 
Clad II epoxy #B62-W-100, or approved equal. 

B. Semi-transparent water repellent wood preservative stain shall be Olympic's Semi-
Transparent Oil Base Stain, or equal. 

C. Other materials such as linseed oil, turpentine and shellacs shall be pure and of 
highest quality. 

D. Acrylic Concrete Coating: Exterior concrete coating shall be "Thorocoat" 100% 
acrylic, textured coating as manufactured by Thoro System Products, Miami, 
Florida.  Color as selected by Architect. 

E. Concrete Floor Sealer:  Concrete floors shall receive transparent, curing and sealing 
compound.  Sealer shall be Sonneborne's "Sonomar" VOC ,or approved equal. 

F. Epoxy Coating:  Interior concrete block to receive coating shall be filled using a 
modified epoxy masonry filler equal to Tnemec's No. 54-660 and receive epoxy-
polyomide coating equal to Tnemec's Series 66 HiBuild Epoxoline. 

G. Exterior Concrete Block Protective Coating:  One part, water based, cross linked 
copolymer coating shall be Rainguard Products Company's "Vandl-Guard Graffiti 
Resistant Coating", or approved equal. 

H. Concrete Block Sealer:  Waterproofing clear penetrating sealer shall be "Rainguard 
XS" as manufactured by Rainguard Products Co., or approved equal.  Install at 
coverage rate determined adequate by manufacturer's representative. 

I. Sealer Thinner:  Sonneborne's "Reducer 990", or approved equal. 

J. Exterior Wood Stains:  Penetrating oil-base semi-transparent stain shall be by 
Olympic, Samuel Cabot, Inc. or approved equal by Devoe or Sherwin Williams. 

K. Wood Sealer:  Penetrating water-repelling sealer shall be Olympic, "Water Guard". 

L. Waterbased Epoxy:  Catalyzed epoxy meeting requirements of ASTM D3730, equal 
to Sherwin Williams B-70 Series. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance 
with requirements for paint application. 
1. Proceed with paint application only after unsatisfactory conditions have been 

corrected and surfaces receiving paint are thoroughly dry. 
2. Start of painting will be construed as Applicator's acceptance of surfaces and 

conditions within a particular area. 

B. Coordination of Work:  Review other Sections in which primers are provided to 
ensure compatibility of the total system for various substrates.  On request, furnish 
information on characteristics of finish materials to ensure use of compatible 
primers. 
1. Notify Architect about anticipated problems when using the materials 

specified over substrates primed by others. 

3.02 PREPARATION 

A. General:  Remove hardware and hardware accessories, plates, machined surfaces, 
lighting fixtures, and similar items already installed that are not to be painted.  If 
removal is impractical or impossible because of size or weight of the item, provide 
surface-applied protection before surface preparation and painting. 
1. After completing painting operations in each space or area, reinstall items 

removed using workers skilled in the trades involved. 

B. Cleaning:  Before applying paint or other surface treatments, clean substrates of 
substances that could impair bond of the various coatings.  Remove oil and grease 
before cleaning. 
1. Schedule cleaning and painting so dust and other contaminants from the 

cleaning process will not fall on wet, newly painted surfaces. 

C. Surface Preparation:  Clean and prepare surfaces to be painted according to 
manufacturer's written instructions for each particular substrate condition and as 
specified. 
1. Provide barrier coats over incompatible primers, or remove and re-prime. 
2. Cementitious and Masonry Materials:  Prepare brick, concrete, concrete unit 

masonry, cement plaster, and mineral-fiber-reinforced cement panel surfaces 
to be painted.  Remove efflorescence, chalk, dust, dirt, grease, oils, and 
release agents.  Roughen as required to remove glaze.  If hardeners or sealers 
have been used to improve curing, use mechanical methods of surface 
preparation. 
a. Use abrasive blast-cleaning methods if recommended by paint 

manufacturer. 
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b. Determine alkalinity and moisture content of surfaces by performing 
appropriate tests.  If surfaces are sufficiently alkaline to cause the finish 
paint to blister and burn, correct this condition before application.  Do 
not paint surfaces if moisture content exceeds that permitted in 
manufacturer's written instructions. 

3. Wood:  Clean new or existing surfaces of dirt, oil, and other foreign 
substances with scrapers, mineral spirits, and sandpaper, as required.  Sand 
surfaces exposed to view down to consistent substrate for intended finish.  
Ensure smooth surface remains and remove all residual dust. 
a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of 

white shellac or other recommended knot sealer before applying primer.  
After priming, fill holes and imperfections in finish surfaces with putty 
or plastic wood filler.  Sand smooth when dried. 

b. Prime, stain, or seal wood to be painted immediately on delivery.  Prime 
edges, ends, faces, undersides, and back sides of wood, including 
cabinets, counters, trim, rails, doors, frames and windows. 

c. If transparent finish is required, backprime with spar varnish. 
d. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy 

coat of varnish or sealer immediately on delivery. 
4. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have not been 

shop coated; remove oil, grease, dirt, loose mill scale, and other foreign 
substances.  Use solvent or mechanical cleaning methods that comply with 
SSPC's recommendations. 
a. Treat bare and sandblasted or pickled clean metal with a metal treatment 

wash coat before priming. 
b. Touch up bare areas and shop-applied prime coats that have been 

damaged.  Wire-brush, clean with solvents recommended by paint 
manufacturer, and touch up with same primer as the shop coat. 

5. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based 
solvents so surface is free of oil and surface contaminants.  Remove 
pretreatment from galvanized sheet metal fabricated from coil stock by 
mechanical methods. 

D. Material Preparation:  Mix and prepare paint materials according to manufacturer's 
written instructions. 
1. Maintain containers used in mixing and applying paint in a clean condition, 

free of foreign materials and residue. 
2. Stir material before application to produce a mixture of uniform density.  Stir 

as required during application.  Do not stir surface film into material.  If 
necessary, remove surface film and strain material before using. 

3. Use only thinners approved by paint manufacturer and only within 
recommended limits. 

E. Concrete floor surfaces to remain exposed shall be cleaned and properly acid etched 
per floor sealer manufacturer's instructions.  Fill and patch holes, crevices, cracks, 
etc..  Remove any paint, soil, loose material and dust.  Remove oil or grease with a 
hot TSP solution and rinse thoroughly.  Floor to be completely dry prior to etching 
with muriatic acid and water solution. 
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3.03 APPLICATION 

A. General:  Apply paint according to manufacturer's written instructions.  Use 
applicators and techniques best suited for substrate and type of material being 
applied. 
1. Paint colors, surface treatments, and finishes are indicated in the paint 

schedules. 
2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or 

conditions detrimental to formation of a durable paint film. 
3. Provide finish coats that are compatible with primers used. 
4. The term "exposed surfaces" includes areas visible when permanent or built-in 

fixtures, grilles, convector covers, covers for finned-tube radiation, and 
similar components are in place.  Extend coatings in these areas, as required, 
to maintain system integrity and provide desired protection. 

5. Paint surfaces behind movable equipment and furniture the same as similar 
exposed surfaces.  Before final installation of equipment, paint surfaces 
behind permanently fixed equipment or furniture with prime coat only. 

6. Paint interior surfaces of ducts with a flat, nonspecular black paint where 
visible through registers or grilles. 

7. Paint back sides of access panels and removable or hinged covers to match 
exposed surfaces. 

8. Finish exterior doors on tops, bottoms, and side edges the same as exterior 
faces. 

9. Finish interior of wall and base cabinets and similar field-finished casework to 
match exterior. 

10. Sand lightly between each succeeding enamel or varnish coat. 

B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, 
pretreated, or otherwise prepared for painting as soon as practicable after 
preparation and before subsequent surface deterioration. 
1. The number of coats and film thickness required are the same regardless of 

application method.  Do not apply succeeding coats until previous coat has 
cured as recommended by manufacturer.  If sanding is required to produce a 
smooth, even surface according to manufacturer's written instructions, sand 
between applications. 

2. Omit primer over metal surfaces that have been shop primed and touchup 
painted. 

3. If undercoats, stains, or other conditions show through final coat of paint, 
apply additional coats until paint film is of uniform finish, color, and 
appearance.  Give special attention to ensure that edges, corners, crevices, 
welds, and exposed fasteners receive a dry film thickness equivalent to that of 
flat surfaces. 

4. Allow sufficient time between successive coats to permit proper drying.  Do 
not recoat surfaces until paint has dried to where it feels firm, and does not 
deform or feel sticky under moderate thumb pressure, and until application of 
another coat of paint does not cause undercoat to lift or lose adhesion. 
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C. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other 
applicators according to manufacturer's written instructions. 
1. Brushes:  Use brushes best suited for type of material applied.  Use brush of 

appropriate size for surface or item being painted. 
2. Rollers:  Use rollers of carpet, velvet-back, or high-pile sheep's wool as 

recommended by manufacturer for material and texture required. 
3. Spray Equipment:  Use airless spray equipment with orifice size as 

recommended by manufacturer for material and texture required. 

D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's 
recommended spreading rate to achieve dry film thickness indicated.  Provide total 
dry film thickness of the entire system as recommended by manufacturer. 

E. Mechanical and Electrical Work:  Painting of mechanical and electrical work is 
limited to items exposed in equipment rooms and occupied spaces. 

F. Mechanical items to be painted include, but are not limited to, the following: 
1. Uninsulated metal piping. 
2. Uninsulated plastic piping. 
3. Pipe hangers and supports. 
4. Tanks that do not have factory-applied final finishes. 
5. Visible portions of internal surfaces of metal ducts, without liner, behind air 

inlets and outlets. 
6. Duct, equipment, and pipe insulation having "all-service jacket" or other 

paintable jacket material. 
7. Mechanical equipment that is indicated to have a factory-primed finish for 

field painting. 
8. New rooftop gas piping. 
9. All existing and new exterior conduit, gas, water and similar piping at face of 

exterior walls. 

G. Electrical items to be painted include, but are not limited to, the following: 
1. Switchgear. 
2. Panelboards. 
3. Electrical equipment that is indicated to have a factory-primed finish for field 

painting. 

H. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure 
complete coverage with pores filled. 

I. Prime Coats:  Before applying finish coats, apply a prime coat, as recommended by 
manufacturer, to material that is required to be painted or finished and that has not 
been prime coated by others.  Recoat primed and sealed surfaces where evidence of 
suction spots or unsealed areas in first coat appears, to ensure a finish coat with no 
burn-through or other defects due to insufficient sealing. 

J. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a 
smooth, opaque surface of uniform finish, color, appearance, and coverage.  
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Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other 
surface imperfections will not be acceptable. 

K. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface 
film of even luster.  Provide a finish free of laps, runs, cloudiness, color irregularity, 
brush marks, orange peel, nail holes, or other surface imperfections. 
1. Provide satin finish for final coats. 

L. Stipple Enamel Finish:  Roll and redistribute paint to an even and fine texture.  
Leave no evidence of rolling, such as laps, irregularity in texture, skid marks, or 
other surface imperfections. 

M. Completed Work:  Match approved samples for color, texture, and coverage.  
Remove, refinish, or repaint work not complying with requirements. 

3.04 CLEANING 

A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other 
discarded paint materials from Project site. 
1. After completing painting, clean glass and paint-spattered surfaces.  Remove 

spattered paint by washing and scraping without scratching or damaging 
adjacent finished surfaces. 

3.05 PROTECTION 

A. Protect work of other trades, whether being painted or not, against damage from 
painting.  Correct damage by cleaning, repairing or replacing, and repainting, as 
approved by Architect. 

B. Provide "Wet Paint" signs to protect newly painted finishes.  After completing 
painting operations, remove temporary protective wrappings provided by others to 
protect their work. 
1. After work of other trades is complete, touch up and restore damaged or 

defaced painted surfaces prior to final inspection.  Comply with procedures 
specified in PDCA-P1. 

3.06 EXTERIOR PAINT SCHEDULE 

A. Ferrous Metal:  Provide the following finish systems over exterior ferrous metal.  
Primer is not required on shop-primed items. 
1. Full-Gloss Acrylic-Enamel Finish:  Two finish coats over a rust-inhibitive 

primer. 
a. Primer:  Exterior ferrous-metal primer. 
b. Finish Coats:  Exterior full-gloss acrylic enamel for ferrous and other 

metals. 
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B. Zinc-Coated Metal:  Provide the following finish systems over exterior zinc-coated 
metal surfaces: 
1. Full-Gloss Acrylic-Enamel Finish:  Two finish coats over a galvanized metal 

primer. 
a. Primer:  Exterior galvanized metal primer. 
b. Finish Coats:  Exterior full-gloss acrylic enamel for ferrous and other 

metals. 

3.07 INTERIOR PAINT SCHEDULE 

A. New Concrete Unit Masonry:  Provide the following finish systems over new 
interior concrete masonry: 
1. Semigloss Acrylic-Enamel Finish:  Two finish coats over a block filler. 

a. Block Filler:  Concrete unit masonry block filler. 
b. Finish Coats:  Interior semigloss acrylic enamel. 

B. Gypsum Board:  Provide the following finish systems over interior gypsum board 
surfaces: 
1. Semigloss Acrylic-Enamel Finish:  (typical) Two finish coats over a primer. 

a. Primer:  Interior gypsum board primer. 
b. Finish Coats:  Interior semigloss acrylic enamel. 

2. Full Gloss Epoxy Finish:  (at Kitchen Food Prep, Dry Storage, receiving, and 
serving areas, and at locker rooms, shower rooms, and restrooms):  Two finish 
coats over primer. 
a. Primer:  Interior gypsum board primer. 
b. Finish Coats:  Interior polyester epoxy. 

C. Plaster:  Provide the following finish systems over new interior plaster surfaces: 
1. Semigloss Acrylic-Enamel Finish:  Two finish coats over a primer. 

a. Primer:  Interior plaster primer. 
b. Finish Coats:  Interior semigloss acrylic enamel. 

2. Full Gloss Epoxy Finish:  (at Kitchen Food Prep, Dry Storage, receiving, and 
serving areas, and at locker rooms, shower rooms, and restrooms):  Two finish 
coats over primer. 
a. Primer:  Interior gypsum board primer. 
b. Finish Coats:  Interior polyester epoxy. 

D. Wood and Hardboard:  Provide the following paint finish systems over interior 
wood surfaces: 
1. Full-Gloss Alkyd-Enamel Finish:  Two finish coats over a wood primer. 

a. Primer:  Interior wood primer for full-gloss alkyd-enamel finishes. 
b. Finish Coats:  Interior full-gloss alkyd enamel for wood and metal 

surfaces. 

E. Ferrous Metal:  Provide the following finish systems over ferrous metal: 
1. Full-Gloss Acrylic-Enamel Finish:  Two finish coats over a primer. 

a. Primer:  Interior ferrous-metal primer. 
b. Finish Coats:  Interior full-gloss acrylic enamel. 
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F. Zinc-Coated Metal:  Provide the following finish systems over interior zinc-coated 
metal surfaces: 
1. Full-Gloss Acrylic-Enamel Finish:  Two finish coats over a primer. 

a. Primer:  Interior zinc-coated metal primer. 
b. Finish Coats:  Interior full-gloss acrylic enamel. 

G. All-Service Jacket over Insulation:  Provide the following finish system on cotton 
or canvas insulation covering: 
1. Flat Acrylic Finish:  Two finish coats.  Add fungicidal agent to render fabric 

mildew proof. 
a. Finish Coats:  Interior flat latex-emulsion size. 

H. Interior Concrete Floors:  Provide the following: 
1. 1st coat - Sealer / Reducer (400 SF/gal.) 
2. 2nd coat - Sealer / Reducer (600 SF/gal.) 

a. Exposed Concrete Finished Floors. 

3.08 INTERIOR STAIN AND NATURAL-FINISH WOODWORK SCHEDULE 

A. Natural-Finish Woodwork:  Provide the following natural finishes over new interior 
woodwork not specified as shop finished: 
1. Alkyd-Based Satin-Varnish Finish:  Two finish coats of alkyd-based clear 

satin varnish over a sanding sealer.  Provide wood filler on open-grain wood 
before applying first varnish coat. 
a. Sealer Coat:  Clear sanding sealer. 
b. Finish Coats:  Interior alkyd- or polyurethane-based clear satin varnish. 

END OF SECTION 09 91 00 
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PART 1 - GENERAL 

SECTION 10 14 00 - SIGNAGE  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Work includes all labor, materials, equipment and services necessary to furnish 

and install all signage as shown on the Drawings and as herein specified. 
2. Exterior building identification sign 
3. Commemorative plaque 
4. Building entrance sign –ISA 
5. Exit sign 
6. Accessible restroom / shower room signs 
7. Fire access signs (sprinklers and extinguishers) 

B. Related Sections include the following: 
1. Division 05 - Section "Metal Fabrications", for vehicular sign posts. 
2. Division 06 - Section "Rough Carpentry", for blocking in walls. 
3. Division 09 - Section "Gypsum Board Assemblies". 
4. Division 09 - Section "Stucco Plaster". 
5. Division 09 - Section "Ceramic Tiling". 
6. Division 10 - Section "Fire Protection Specialties", for fire extinguisher / 

cabinets signage. 
7. Division 26 - For lighting and electrical requirements for lit signage. 
8. Division 28 - For directions signage for intercom systems and two-way 

communications systems for areas of refuge. 
9. Division 32 - Section "Pavement Marking", for fire lane, directional, and other 

pavement markings. 

1.03 DELEGATED STRUCTURAL DESIGN FOR EXTERIOR SIGNAGE 

A. Structural Criteria:  Design signage and supports and attachments for signage, in 
compliance with wind and seismic loads, and within work stresses, as required by 
local codes and authorities having jurisdiction. 
1. Design for all projecting, marquee, pole mounted, and freestanding 

exterior signage, and attachments for all exterior signage, performed by a 
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qualified engineer registered to perform such design in accordance with the 
requirements of local and state authorities for the project location. 

2. Where minimum gauges of sheet metal or other structural sizes or 
requirements are stated elsewhere in the specifications or Drawings, the most 
restrictive requirement shall prevail between the delegated design calculations; 
and the stated minimum requirements, thicknesses and sizes. 

3. Where support structure is provided by other trades, coordinate imposed loads 
from signage prior to preparation of shop drawings for each such supporting 
structural element or system.  Promptly notify Architect of any conflicts or 
deficiencies. 

1.04 SUBMITTALS 

A. Submit shop drawings for all work for review prior to fabrication of materials.  Shop 
drawings of individual letter signage shall indicate spacing.  Shop drawings of all 
signage shall be drawn to scale, letter characters in type style specified and spacing 
shown exactly as sign is to be fabricated. 
1. Include signed delegated design statement of compliance with design 

criteria. 

B. Submit samples of all colors for selection by Architect and materials proposed for 
use prior to fabrication. 

C. Submit two product sample signs with pictogram, tactile characters, and Braille. 

D. Submit sign schedule location key plan for all signage. 

E. Sign schedule location key plan:  Signage contractor shall submit a first draft sign 
schedule and location key plan for all signage in editable electronic format (excel 
preferred).  Preliminary submittal shall indicate all proposed sign locations, types, 
and message copy.  Architect will mark up the draft schedule and location plan.  
Make corrections and resubmit sign schedule and location plan until approved by 
Architect. 
1. Signage contractor shall spell check all signage copy and inform Architect in 

the final sign schedule submittal to confirm suspected misspellings. 

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Materials properly protected and packaged so that no damage occurs during transit.  
Materials when delivered, protected by the Contractor against damage or theft. 

1.06 QUALITY ASSURANCE 

A. Signage shall meet government regulation for raised image signage and criteria of 
the Americans with Disabilities Act, and the CBC. 
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1. Contractor shall be responsible for all CBC and local accessibility code signage 
requirements, regardless of whether they are specifically shown on the 
drawings or specified herein.  Notify Architect of any conflicts or deficiencies.  
Any signage deficiencies noted by Authorities having Jurisdiction at the 
conclusion of the project shall be remedied by Contractor at no additional cost 
to the Owner. 

B. Requirements for Physically Disabled:  Provide identifying devices meeting the 2013 
California Building Code (CBC) Title 24 Part 2; Section 1117B.5.1 and sections as 
follows: 

1. Color of Symbol:  Section 1117B.5.11.1. 
2. Design:  Section 1117B.5.1.1 and Figure 11B-6. 
3. Braille Symbols:  Section 1117B .5.6.  Braille shall be California Grade 2. 
4. Proportions of Letters and Numbers:  Section 1117B.5.3. 
5. Character Height:  Section 1117B.5.4. 
6. Contrast and Finish of Symbols:  Section 1117B.5.2. 
7. Raised Characters and Pictorial Symbol Signs:  Section 1117B.5.5. 

a. Letter Type:  Section 1117B.5.5.1 
b. Symbol Size:  Section 1117B.5.5.2 
c. Pictorial Symbol Signs:  (Pictograms non-geometric) Section 1117B.5.5.3. 

8. Information Posted:  Section 1117B.5.8.1.3. 
9. Mounting Location and Height (Where permanent identification is provided or 

where signage is required for rooms and spaces: 1117B.5.7. 
10. Doorways to Men’s and Women’s Sanitary Facilities:  Provide signs that comply 

with the applicable requirements of Sections 1115B.5 and 1117B.5.1. 

1.07 GUARANTEE 

A. Fabricator and/or Installer as applicable shall guarantee signage for a period of 1 
year from the date of substantial completion, against defects in material and 
workmanship.  Materials or installation found to be defective within the warranty 
period shall be repaired or replaced without cost to Owner. 

PART 2 - PRODUCTS 

2.01 MATERIALS - GENERAL 

A. Materials and equipment as well as workmanship shall conform to the highest 
commercial standards available.  Parts not identified specifically on Drawings shall 
be materials appropriate to job site conditions.  All color changes made with sharp, 
clean even edges providing clear separation of sign copy. 

2.02 MATERIALS - SPECIFIC 
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A. Tactile Exit Signs:  Provide signs to match design of interior room signage tactile 
exit signs with raised letters and Braille at rooms and corridors that serve as exit 
passageways and exit discharges, as required by local code, including any space that 
can be interpreted as an Area of Refuge, Exit Stairway, Exit Ramp, Exit Passageway 
and Exit Discharge.  Size signs as required to fit "EXIT" message and braille, in 
same size and font text as handicapped accessible room signage.  Colors as selected 
by Architect.   
1. Where there is room identification signage scheduled for the same door 

and the text and Braille message of the tactile exit sign will fit on the room 
identification signage below the room identification message, incorporate 
both signs into one sign. 

B. Occupancy Load Signage:  Provide 8" x 6" depicting occupancy load.  Colors as 
selected by Architect.  Install at locations designated by Architect and as approved 
by Code Official.  Signs shall be ADA compliant with raised characters and 
Braiile.    
1. Sign Message:  "MAXIMUM OCCUPANCY: ###".   
2. Sign Message:  "NOTICE:  FOR YOUR SAFETY OCCUPANCY IS 

LIMITED TO ### PERSONS  Keep Posted Under Penalty of Law". 
3. Maximum occupant load number and sign message shall be approved by Fire 

Marshal / Local Code Enforcement official having jurisdiction.  Architect will 
provide suggested maximum occupancy numbers based on Code occupancy 
load calculations and/or upon egress capacity of the spaces.  Contractor shall 
confirm local code enforcement approval of message and maximum occupancy 
prior to fabrication.  Install at locations designated by Architect and as 
approved by Fire Marshal or applicable Code Enforcement Official. 

C. Miscellaneous Handicap Accessibility Signage:  Provide [photopolymer plaque] 
[sub-surface printed graphics with clear lexan or acrylic cover] [matching 
design of interior roof identification signage] <insert requirement> mechanically 
mounted sign to match design of room identification signage, unless otherwise 
noted.  Colors as selected by Architect. 
1. Directional Signage to Accessible Entries:  Provide one of the following at 

each entrance door where not all entries to the building are handicap 
accessible: 
a. Exterior Directional Signage:  At non-accessible entrances, provide 

exterior grade sign plaque with message to direct to the nearest 
accessible entrance. 
1) Mounting:  Mechanically fasten to building wall near entry 

door.  Provide sign with raised characters and Braille.  
b. Accessibility Symbol:  At each accessible entrance, provide an 

international symbol of accessibility pictogram as follows: 
1) At glazed entry doors], provide 6" vinyl die-cut symbol, in color 

selected by Architect.  Mount on glass adjacent to an accessible 
entry door. 

2) At opaque entry doors, provide 6"x6" exterior grade sign plaque 
mechanically fastened to adjacent wall substrate. 
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3) Along the accessible path to the main entry provide 6"x8" exterior 
grade sign plaque with accessibility symbol and direction arrow 
indicating direction of path to accessible entry.  Mount sign in 
location designated by Architect. 

2. Signage for Public Use Intercom System  Message shall read "PUSH 
BUTTON FOR ASSISTANCE", or similar message indicating operation of 
intercom system.  System to be provided under separate contract / 
confirm applicable message with Owner's separate contract.  Mount one 
sign adjacent to each public use intercom station.   
a. Provide exterior grade signage where mounted at exterior locations. 
b. Intercom System Instructions:  Refer to Division 28, signage to be 

provided with two-way communications signage. 

D. No Smoking Signs: Provide signs to match design of interior room signage. 
Colors:  white background with black text..  Sign does not require raised 
characters or Braille.  Allow for one sign, posted at each building entrance. 
1. Message:  "NO SMOKING" above no smoking pictogram, above "BY CITY 

ORDINANCE ####"  in smaller size text, or other similar message as approved 
by local code enforcement official. 

2. Designated Smoking Area: Exterior grade sign: "DESIGNATED 
SMOKING AREA", with smoking cigarette pictogram below.  Provide 
signs at locations as indicated in Drawings. 
a. Mounting:  5’-0” A.F.F. 

E. Exterior Vehicular Traffic Signage:  Provide 16 Gauge galvanized steel with 1" 
radius corners, shop painted and screw attached to posts set in concrete footing.  
Refer to Division 05 Section "Metal Fabrications" for posts.  Coordinate lengths of 
posts for mounting heights compliant with requirements of authorities having 
jurisdiction.  Provide high intensity / photo-luminescent grade signs unless 
otherwise required by authorities having jurisdiction. 
1. Vehicular signs at street:  Comply with all specifications and requirements of 

CALTRANS or local authority having jurisdiction as applicable, for signs at 
streets, including but not limited to sign size, gauge, attachment, pole types, 
and mounting heights for the locations and applications indicated: 
a. Stop, Yield, Pedestrian Crossing and other Warning Signs, and Do 

Not Enter Signs:  30"x30". 
b. Parking, No Parking, Reserved Parking and other Parking 

Restriction, Speed Limit, Authorized Vehicles Only, Buses Only, 
and similar message signs:  18"x24". 

c. No Right Turn, No Left Turn, and similar signs:  24"x24". 
d. Wrong Way:  30"x18". 
e. One Way Signs:  36"x12". 

2. Handicap Accessible Parking [and Loading Zone] Signs:  Refer to site plan 
and handicap signage detail on Drawings for parking signage at handicapped 
accessible spaces.  Provide one sign per handicap accessible parking space,  
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van accessible parking space shall indicate van accessible.  Provide one 
accessible loading zone sign.   

F. Aluminum Sign Letters:  All Sign letters shall be by a single manufacturer or 
fabricator and shall match in font, color, finish, and other visual characteristics, 
unless otherwise indicated.  Letters and mounting shall be designed by manufacturer 
to withstand design loads.  Type Style [As Selected by Architect] <insert font>. 
1. Aluminum Standing Letters at Pre-Fabricated Metal Canopy:  Fabricated 

aluminum, cut metal letters, equal to ASI Modulex LF Series architectural 
letters.   
a. Material:  Aluminum. 
b. Finish: Brushed finish on face and sides. 
c. Sizes:  Letters sized and located as per drawings. 
d. Depth of Return: 1" deep.   
e. Type style:  As selected by Architect. 
f. Mounting:  Mount standing vertically at pier, per drawings 

2. Aluminum Numbers for Street Address:  Fabricated aluminum, cut metal 
letters, equal to ASI Modulex LC Series Cast Metal architectural letters.   
a. Material:  Aluminum. 
b. Finish: Anodized finish on face and sides.   
c. Size:  Numbers as indicated in Drawings.   
d. Type style:  As selected by Architect. 
e. Mounting: Mount as per method "Projecting Stud Mount" with anchors 

to suit substrate and projected [1] inch from wall. 

G. Building Plaque:  One 16” x 32” wide, Cast Aluminum Plaque, as manufactured by 
Southwell, O.M.C., A.R.K. Ramos, or approved equal.  Each plaque is to be cast of 
aluminum and shall be free of pits and holes.  Border and letters shall be raised, satin 
finish and background shall be oxidized, matte texture.  Plaque shall be cleaned and 
lacquered.  Border shall be “double line” and lettering shall be type style as 
selected by Architect from Manufacturer's available fonts.  Mounting to be 
expansion anchors into masonry substrate.  Architect shall provide layout and 
copy requirements for each sign,  and Architect and Owner shall approve rubbing 
prior to casting. 

PART 3 - EXECUTION 

3.01 EXAMINATION AND COORDINATION 

A. Coordinate mounting requirements for exterior substrates with other trades as 
required, including adequate strength and structural reinforcements where necessary. 

B. Coordinate with other trades as required for blocking in walls, electrical 
requirements, requirements for substrate preparation, and other requirements for 
signage installation as applicable. 
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C. Examine installation areas to ensure that conditions are suitable for installation.   

D. Examine signage for defects prior to installation.  Do not install damaged signage. 

E. Prepare shop drawings and schedule production of dedication plaque with adequate 
time for review, approval and fabrication to ensure the plaque will be installed at 
substantial completion, or other date as may be required for dedication ceremony. 
1. Submit initial shop drawings no later than 2 months, plus fabrication time, 

prior to scheduled substantial completion date, to ensure adequate time for 
Owner review and approval of dedication plaque. 

3.02 PREPARATION 

A. Verify mounting locations and types prior to fabrication.  Coordinate exact locations 
with Architect where signs cannot be installed in typical location per Texas 
Accessibility Standards.  Confirm where back-plates etc. are needed for application 
to glass or similar substrates. 

B. Fabricate signs according to approved shop drawings and sign schedule.   

C. Clean mounting locations of dirt, dust, grease or similar conditions that would 
prevent proper installation.  This signage contractor responsible to properly clean 
substrates so that signage may be properly applied.   

3.03 INSTALLATION 

A. Install products in accordance with suppliers' instructions, using mounting methods 
and hardware as specified and as recommended by sign manufacturer for best 
results.   
1. Mount with mechanical fasteners except at glass.  Mount secure and tight to 

substrates. 
2. Mount with high strength double sided mounting tape, with backplates, at all 

plaque type signage applied to glass. 

B. All signage and materials installed level, plumb, and true in spacing.   

3.04 CLEANING, PROTECTION, AND REPAIR 

A. Protect installed signage from damage and soiling due to construction operations. 
1. Install interior wall signage after substrates to receive painted finish have been 

painted, or if painting must be scheduled after initial sign installation mask off 
or remove and reinstall signs. 

B. Remove adhesive, paint, or other spills and smears from sign surfaces, prior to 
inspection for substantial completion.  Clean signs according to manufacturer's or 
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fabricator's instructions.  Do not use cleaners or methods that can damage sign 
surface or finish. 

C. Remove any protective coatings at times as recommended by manufacturer or 
fabricator. 

D. Repair scratches and other damage that might have occurred during installation or 
due to construction operations to satisfaction of the Architect.  Evidence of repair 
should not be visible when viewed with unaided eye at a distance of 5 feet.  Remove 
and replace damaged materials that cannot be repaired to the satisfaction of the 
Architect. 

END OF SECTION 10 14 00 
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PART 1 - GENERAL 

SECTION 10 26 00 - WALL AND CORNER GUARDS  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Work includes all labor, materials and services necessary to furnish and install 

all wall and corner guards as shown on drawings and as herein specified. 

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification sections, apply to the 
work of this section. 

2. Division 7 Section: Caulking & Sealants 
3. Division 9 Section: Gypsum Wallboard  
4. Division 9 Section: Painting 

1.03 SUBMITTALS 

A. Submit shop drawings, product data and installation instructions. 

B. Provide samples of manufacturer's standard color range. 

PART 2 - PRODUCTS 

2.01 WALL GUARDS 

A. Wall Guards:  Type VR-3 as manufactured by Balco Inc., or approved equal by 
Construction Specialties or Pawling Corp. 
1. Class I fire-rated with flame spread shall be 24 of less in accordance with 

ASTM E84. 
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2. Snap-on-Covers shall be of high-impact vinyl acrylic extrusions with .0.110"  
wall thickness. 

3. Extruded aluminum, 6063-T5, continuous retainer, 0.090" thick. 
4. Provide continuous cushions installed within retainer assembly. 
5. Provide screws, bolts, brackets, molded end caps and molded outside corners 

as required. 
6. Vinyl Acrylic, color as selected from manufacturer's standards. 

B. Surface-Mounted Corner Guards:  Shall be Type CGS-3 as manufactured by Balco 
Inc., or approved equal by Construction Specialties or Pawling Corp. 
1. Flame spread shall be 25 or less in accordance with ASTM E84. 
2. Snap-on-Covers shall be of vinyl acrylic extrusions with .078"  wall thickness 

and 1/4" radius. 
3. Extruded aluminum, 6063-T-5, .063" thickness continuous retainer anchored 

to wall at 18" o.c. 
4. Accessories:  Provide screws and all necessary attachment hardware to 

complete the assembly. 
5. Vinyl acrylic, color as selected in the color schedule. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install at heights indicated on the drawings. 

B. Install wall and corner guards plumb, level and rigidly secure in place in accordance 
with manufacturer's instructions. 

C. Mounting retainer shall be set a maximum of 18" on centers. 

D. Retainers for flush-mounted corner guards shall be installed prior to application of 
drywall. 

E. Vinyl acrylic extrusions shall be installed after painting or wall covering has been 
completed. 

END OF SECTION 10 26 00 
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PART 1 - GENERAL 

SECTION 10 28 13 - TOILET & SHOWER ACCESSORIES  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Provide accessories as shown on the drawings and as herein specified. 

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 06 Section - Blocking in Stud Walls for Accessories 
2. Division 09 Section - Gypsum Board Assemblies 
3. Division 09 Section - Ceramic Tiling 
4. Division 10 Section - All-Glass Shower Enclosures 
5. Division 22 Section - Plumbing 

1.03 QUALITY ASSURANCE 

A. Model numbers listed for toilet accessories are items manufactured by Bobrick 
Corporation.  Items as made by the Bradley Corp., American Specialties Co. Charles 
Parker Co. may be used provided materials meet performance and design 
requirements herein specified. 

B. All bathroom fixtures and accessories shall comply with all ADA federal, state and 
local Handicapped code requirements. 

1.04 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver items in manufacturer's unopened protective cartons.  Maintain covers on 
units until installation is complete.  Remove protective covers at final clean-up of 
installation. 
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1.05 SUBMITTALS 

A. Product Data: Submit manufacturer's technical data and installation instructions for 
each toilet accessory. 

PART 2 - PRODUCTS 

2.01 ITEMS 

A. Soap Dispenser: 
1. At Sinks - wall surface-mounted soap dispenser with spout and 40 oz. soap 

container.  Bobrick No. B2111. 
2. At Restroom Sinks - wall surface-mounted shelf and soap dispenser with spout 

and 80 oz. soap container.  Bobrick No. B2014. . 

B. Waste Receptacle: Recessed mounted stainless steel, Bobrick No. B-36448. 

C. Napkin Disposal: Recessed mounted stainless steel unit with cover.  Bobrick No. B-
354. 

D. Paper Towel Dispenser/Waste Receptacle:  Recessed mounted stainless steel equal 
to Bobrick No. B-3944. 

E. Shelf:  18" Surface-mounted 16 gauge stainless steel, equal to Bobrick No. B-298. 

F. Toilet Seat Cover Dispenser: Recessed mounted stainless steel unit with cover equal 
to Bobrick No. B-301. 

G. Toilet Tissue Dispenser: Partition mounted double roll holder, Bobrick No. B-386 in 
women's room.  Recess-mounted double roll holder, Bobrick No. B-388 in men's 
room, and employees. 

H. Undersink Pipe Insulation:  ADA compliant vinyl cover pipe insulation shall be 
TRUEBRO "Lav Guard 2", as manufactured by ISP Corp., in standard color, or 
approved equal. 

I. Grab Bars: 1-1/2" diameter satin finish stainless steel grab bar sets with concealed 
fastenings.  Bobrick Series B-6806.  Lengths and mounting configurations shall 
comply with all state and local Handicapped code requirements. 

J. Towel Bar: 3/4" square, 24" long, stainless steel towel bar with concealed 
fastenings.  Bobrick Series B-6747.  

K. Mop Rack:  Stainless steel, anti-slip, spring loaded mop holders; 24" long with 3 
mop holders equal to Bobrick No. 223. 
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L. Mirrors:  No. 1 quality 1/4" float plate glass selected for silvering, electro-copper 
plated by galvanic process, surface-mounted mirror with stainless steel channel and 
filler strip on 1/8" non-abrasive polyethylene padding equal to Bobrick No. B-165-
2436 and B-165-3636. 

M. Hand Dryer: Surface mounted, Bobrick No. B-200.  Mounting heights for men's and 
women's restrooms shall comply with all state and local Handicapped code 
requirements. 

N. Robe Hook:  One-piece construction of solid brass with satin finish, surface-
mounted, equal to Bobrick #B-211. 

O. Shower Seat:  Folding shower seat of white reinforced vinyl fabric and 2” thick foam 
pad mounted on 1/2” marine grade plywood.  Frame and mounting brackets of 
stainless steel and feature self locking mechanism.  Seat shall be Bobrick No. B-518 
or approved equal. 

P. Shower Curtain:  White opaque 0.2 mm thick vinyl curtain B-204-3 with stainless 
steel hooks B-204-1 on 1" dia. stainless steel rod and mounting brackets B-6107. 

Q. Shower Seat: in dressing area of polymer resin. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. All handicapped bathroom fixtures and toilet accessories shall comply with all 
federal, state and local Handicapped code requirements and comply with CBC 
(California Building Code) mounting locations and heights. 

3.02 INSPECTION 

A. Inspect blocking and plate inserts in framing to determine if material is in proper 
position for installation of accessories prior to wallboard surfacing being applied.  
Units securely attached to framing.  Grab bars installed to withstand a 900 lb. 
loading condition; provide necessary concealed anchorage devices to meet load 
requirements. 

END OF SECTION 10 28 13 
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PART 1 - GENERAL 

SECTION 10 28 19 – ALL-GLASS SHOWER ENCLOSURES  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: Provide all-glass shower compartments with hardware and 
accessories for firefighter living quarters. 

B. Related Sections include the following: 
1. Division 9 Section – Gypsum Board Assemblies 
2. Division 9 Section – Ceramic Tiling  
3. Division 22 Section – Plumbing 

1.03 SUBMITTALS: 

A. Product Data:  Submit manufacturer's technical data, and installation instructions for 
glass show enclosures and accessories. 

B. LEED’s Certification Points: Submit information necessary to achieve maximum 
points for LEED’s certification; coordinate and cooperate with Owner and Architect 
in providing information necessary for LEED’s Certification. 

C. Shop Drawings: Indicate elevations and details of construction. 

D. Samples: Furnish samples of glass including sandblast finish and edge finish and 
metal finish. 

1.04 QUALITY ASSURANCE 

A. Regulatory Requirements: Glass to conform to Uniform Building Code, Section 
2406, UBC Standard No. 24-2 and pass ANSI Z97.1 safety glazing test. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 
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A. Duschqueen, Inc. 

B. Luxus Div. Mr. Showerdoor Inc. 

C. Reflections - USA 

D. Substitutions: Refer to Section 01 60 00. 

2.02 MATERIALS 

A. All-Glass Shower Enclosures: Custom all-glass shower enclosures as indicated on 
Drawings. 
1. Exposed Metal Finish: Corrosion resistant stainless steel with satin finish as 

approved by Architect. 

B. Glass: Clear glazing quality, fully tempered glass conforming to ASTM C1048, 
Kind FT; manufacturer's standard thickness, not less than nominal 3/8” thick. 
1. Finish: Provide one side polished and one side with satin translucent texture as 

approved by Architect based on standard sandblast translucent textures. 

C. Glazing Materials: Manufacturer standard type to suit locations and applications. 
1. Installation: In accordance with GANA Glazing Manual; glass shall not touch 

metal. 

D. Fasteners: Non-magnetic corrosion resistant stainless steel compatible with glazing 
materials and meeting design requirements. 
1. Conceal fasteners wherever possible; where exposed, use flat head countersunk 

fasteners, finished to match aluminum. 

E. Volatile Organic Compound (VOC) Emissions and Toxic Substances: Provide 
materials with minimal volatile organic compound (VOC) emissions and free of toxic 
substances. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Examine surfaces of openings and verify dimensions. 

B. Installation of frames signifies acceptance of substrates and conditions. 

3.02 INSTALLATION 

A. Assemble and anchor various components to allow for expansion and contraction, 
maintaining watertight condition at joints. 
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B. Install door unit in accordance with manufacturer's recommendations and installation 
instructions. 

C. Field assembly and joining shall conform to requirements specified for shop 
fabrication. 

D. Install work plumb, straight, square, level and in their proper elevation, plane and 
location, and in proper alignment with other work. 

E. Anchor securely in place, separate aluminum and other corrodible metal surfaces 
from corrosion and electrolytic action with other materials. 

END OF SECTION 10 28 19 
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PART 1 - GENERAL 

SECTION 10 44 00 - FIRE PROTECTION SPECIALTIES  

1.01 RELATED DOCUMENTS 

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

1.02 DESCRIPTION OF WORK 

A. Definition:  "Fire extinguisher" as used in this section refers to units which can be 
hand-carried as opposed to those which are equipped with wheels or to fixed fire 
extinguishing systems. 

B. Types of products required include: 
1. Fire extinguisher cabinets, both semi-recessed and recessed. 
2. Fire extinguisher brackets. 
3. Wall signs for fire extinguishers. 

C. Related Sections include the following: 
1. Division 01 - Section "Temporary Facilities and Controls", for temporary fire 

department access locks. 
2. Division 04 - Section "Unit Masonry Assemblies", for coordination of block-

outs in masonry walls. 
3. Division 06 - Section "Rough Carpentry", for coordination of blocking in 

walls. 
4. Division 07 - Section "Joint Sealants". 
5. Division 09 - Section "Gypsum Board Assemblies". 
6. Division 21, for coordination with fire sprinkler system design. 
7. Division 26, for coordination of pathway for Knox Box security system 

connection. 
8. Division 28, for coordination of security system connection to Knox Box 

tamper switch. 

1.03 QUALITY ASSURANCE 

A. Single Source Responsibility:  Obtain products in this section from one 
manufacturer. 

B. UL-Listed Products:  Provide new portable fire extinguishers which are UL-listed 
and bear UL "Listing Mark" for type, rating, and classification of extinguisher 
indicated. 
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1.04 SUBMITTALS 

A. Submittal shall include manufacturer's product literature, both pictorial and written. 

PART 2 - PRODUCTS 

2.01 PORTABLE TYPE FIRE EXTINGUISHERS 

A. Manufacturers:  Design is based on products as manufactured by Activar / J.L. 
Industries, Inc. or Larsen's Manufacturing Co. Subject to compliance with 
requirements, provide the named products, or approved equal by another 
manufacturer. 

B. Fire Extinguisher Cabinets:  Provide semi-recessed, one-piece steel cabinet with 
stainless steel finish with rolled–edge trim.  Semi-recessed cabinets shall not project 
more than 4" from face of wall, and overall depth sized to fit specified fire 
extinguishers.  Provide recessed handle where 4" projection of the cabinet is 
required.  Top of rough opening for unit shall be at 54"above finished floor surface, 
unless otherwise dictated by governing authority.  Cabinets shall be J.L. Industries 
Cosmopolitan series, Larsen's Architectural series, or approved equal. 
1. Semi-recessed at typical stud construction:  Designed to recess into 3-5/8" stud 

wall construction (nominal 4" recessed).  
2. Semi-recessed at typical double stud wall and CMU construction:    
3. Finish:  Stainless Steel. 
4. Door Style:  Vertical Duo (tall, narrow light) Full light. 
5. Glazing:  Clear Acrylic Tempered safety glass. 

C. Wall Signs: 
1. Provide wall signs above fire extinguishers, equal to J.L. Industries 

4"x12" flush plastic fire extinguisher sign #25S.  Mount bottom of sign at 
7'-6" unless otherwise indicated. 

D. Fire Department Key Vault for Building access:  Provide equal to Knox “Knox-
Vault 4400 Series” single lock model, recessed mount with recessed mounting kit.  
Provide all hardware and accessories as required for complete, secure mounting and 
installation at wall construction indicated. 
1. Finish:  Dark Bronze. 
2. Provide with tamper alarm switch. 

E. Fire Department Key Vault at Gates, Grilles, and exterior site and parking lot access:  
Provide at each required access site point, equal to Knox "Knox Box 3200 Series" 
hinged door model.  Surface mount to 5"x5" galvanized post, 5' tall and set 2' deep 
into 16" x 3' deep concrete footing, unless otherwise indicated in Drawings. 
1. Finish:  Dark Bronze. 
2. Interior switches:  Provide at electrically operated gates, grilles, and similar 

access control devices, wired below grade back to control equipment. 
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F. Anchors:  Provide non-corrosive types as required by wall conditions. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install items included in this section in location and at mounting height indicated, or 
if not indicated, at heights to comply with applicable regulations of governing 
authorities as directed by local fire marshal. 

B. Securely fasten mounting brackets to structure, square and plumb, to comply with 
manufacturer's instructions. 

C. Fire Department Key Vault:  At key vaults located on exterior building walls, wire 
tamper switch to building security system as shown in Drawings or specified 
elsewhere.  Or where security system is not part of project scope or not indicated for 
key vault to be wired to security system, provide empty conduit with pull wire to 
above nearest accessible ceiling for future security system connection. 

D. Remove protective plastic sheets prior to Architect's inspection for substantial 
completion. 

END OF SECTION 10 44 00 
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PART 1 - GENERAL 

SECTION  10 51 43 - TURNOUT GEAR LOCKERS  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Provide and install wall mounted and free-standing turnout gear lockers units and 
backboard racks as shown on the drawings and as herein specified. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Division 4, Section “Unit Masonry Assemblies” 

1.04 PRODUCT DELIVERY AND STORAGE 

A. Deliver all products to job site in manufacturer’s original, standard containers with 
seals unbroken and labels intact. 

1.05 SUBMITTALS 

A. Product Data: Submit manufacturer’s product literature for all products specified. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Wall Mount Turnout Gear Lockers:  Provide open face wall storage units equal to 
"Geargrid Wall Mount Lockers" as manufactured by Gear Grid, (888) 643-6694, 
www.geargrid.com. 
1. Lockers. 

a. Depth 20" nominal 
b. Height 74" nominal 
c. Width:  24" nominal 
d. Panel Construction:  Sides and backs of high strength 1/4" wire. 
e. Frame:  High strength 1-1/4" tubing 
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f. Shelves:  Two full width shelves per unit, located at top and bottom, 
constructed of high strength 1/4" wire. 

g. Hangers:  3 hooks per unit, and one full width hanging rod. 
h. Number / Name Plates:  20 gauge, to accept printed tags 
i. Mounting Brackets:  11 gauge steel 

B. Freestanding Turnout Gear Lockers: Provide open face wall storage units equal to 
"Geargrid Free Standing Lockers" as manufactured by Gear Grid, (888) 643-6694, 
www.geargrid.com. 
1. Lockers. 

a. Depth: 20" nominal 
b. Height: 83" nominal 
c. Width: 24" nominal 
d. Panel Construction:  Sides and backs of high strength 1/4" wire. 
e. Frame:  High strength 1-1/4" tubing 
f. Shelves:  Two full width shelves per unit, located at top and bottom, 

constructed of high strength 1/4" wire. 
g. Hangers:  3 hooks per unit, and one full width hanging rod. 
h. Number / Name Plates:  20 gauge, to accept printed tags 
i. Supports: Adjustable or bolt-down supports 

C. Backboard Racks:  Provide open face backboard racks as manufactured by Gear 
Grid, or approved equal. 
1. Width:  24” nominal 
2. Racks:  top and bottom racks, adjustable in 3” increments, with velcro straps. 
3. Frame:  High strength 1-1/4” tubing 
4. Panel construction:  Sides and backs of high strength1/4” wire. 

D. Finish:  High grade durable powder coat enamel finish, in manufacturer's standard 
color(s) as selected by Architect. 

PART 3 - EXECUTION 

3.01 INSPECTION AND ADJUSTMENT 

A. Examine units for damage.  Do not install damaged units. 

B. Examine all surfaces receiving gear storage units for any defects that would impair 
installation and if any are found, make such corrections as necessary. 

3.02 INSTALLATION 

A. Assemble and install units using manufacturer’s standard recommended methods. 
Use manufacturer’s standard hardware to secure units to the wall. 
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3.03 PROTECTION AND CLEANING 

A. Clean exposed surfaces. 

B. Protection: Installer shall advise contractor of final protection and maintenance 
conditions necessary to ensure that work will be without damage at time of 
acceptance. 

END OF SECTION  10 51 43 
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PART 1 - GENERAL 

SECTION 10 75 00 - FLAGPOLES  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Provide and erect flagpoles including all standard fittings as specified herein.  

Actual location of flagpoles as shown on Drawings or directed by Architect. 
2. Finial 
3. Internal Halyard 

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 3 Section: Concrete. 

1.03 SUBMITTALS 

A. Submit manufacturer's technical data and installation instructions for each type of 
flagpole required. 

B. Submit shop drawings of flagpoles and bases, showing general layout, jointing and 
complete anchoring and supporting systems. 

1.04 QUALITY ASSURANCE 

A. Manufacturing Standards:  Provide each flagpole as a complete unit produced by a 
single manufacturer, including fittings accessories, bases and anchorage devices. 

B. Design Criteria:  Provide flagpoles and installations constructed to withstand a 90 
mph wind velocity minimum when flying flag of appropriate size.  Use heavy pipe 
sizes if required for flagpoles type and height shown. 
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C. Pole Construction:  Construct pole and ship to site in one piece if possible.  If more 
than one piece is necessary, provide snug-fitting, precision joints with self-aligning, 
internal splicing sleeve arrangement for weather-tight, hairline field joints. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Spiral wrap flagpoles with heavy Kraft paper or other protective wrapping and 
prepare for shipment in hard fiber tube or other protective container. 

B. Deliver flagpoles and accessories completely identified for installation procedure.  
Handle and store flagpoles to prevent damage or soiling. 

PART 2 - PRODUCTS 

2.01 FLAGPOLES 

A. Equal to the following specifications for Concord, standards: 
1. Commercial ground set, one piece, cone tapered aluminum (6063-T6) flagpole 

with 30'-0" exposed height. 
2. Base, spun aluminum flash collar. 
3. Flagpole finish, deep luster, highly polished. 
4. Cleats - Two 9" aluminum.  Tamperproof stainless head bolts. 
5. Halyards: Internal type cable assemblies. 1/8” and/or 3/16” stainless steel 

aircraft cable incorporating a stainless steel swivel, upper cable section, and 
flag arrangement with cable and two stainless steel quick links and two 
stainless steel swivel snaps. The cable assemblies shall be constructed to fit the 
flagpole size and flag size specified.  

6. Internal Halyard Accessories: Furnish and install a gearless, selflocking at any 
point, direct drive winch that does not require welding for installation and does 
not require monthly application of lubrication and is attached to the pole with 
one stainless steel bolt on the back side of the pole. The unit shall be silver in 
color. Provide locking mechanism and two keys. Provide a winch handle 
designed for the unit. Pole shall be reinforced through the area of the winch 
opening by the manufacturer’s standard reinforcement method. 

7. Foundation sleeve - #16 gauge galvanized steel, with steel base plate and as 
detailed on the drawings. 

8. Ball - #14 gauge aluminum with a flush seam and gold anodized finish. 
9. Truck - Cast aluminum with stainless steel ball bearings and 2 sheaves. 
10. Flag - American Flag 6'-0" x 9'-0" rip stop nylon with embroidered stars and 

sewn stripes furnished with two non-corrosive grommets. 
11. Finial Ball:  Manufacturer's standard flush seam ball in size to match pole butt 

diameter. 
12. Flash Collars:  Spun aluminum Concord #FC11. 
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13. Cleat Cover and Halyard Boxes:  Key operated cylinder lock box of finish to 
match pole. 

14. Outside Butt Diameter:  5 ½” 

15. Wall Thickness:  .188” 

END OF SECTION 10 75 00 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Prior to installation, verify that pole equipment may all be installed in accordance 
with the manufacturer's recommendation; notify the Contracting Officer of any areas 
of discrepancy before proceeding with the installation. 

B. Install concrete foundations in accordance with manufacturers standards. 



  
CITY OF ALAMEDA, FIRE STATION 3 11 31 00 - 1 
FEBRUARY 24, 2015          214073.00 APPLIANCES 
 

PART 1 - GENERAL 

SECTION 11 31 00 - APPLIANCES  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Commerical stove 
2. Commericial hood (non-rated) without ANSUL 
3. Coordinate appliance dimensions and operating clearances with millwork.  

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 01 Section “Construction Waste Management” 
2. Division 06 Section “Millwork” 
3. Division 22 Section “Gas Connection” 
4. Division 23 Section “Venting” 
5. Division 26 Section “Electrical Connection” 

1.03 QUALITY ASSURANCE 

A. Provide residential equipment which complies with standards and bears certification 
labels as follows: 
1. Provide residential equipment with U. L. labels. 

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products which may be incorporated in the work include, but are not limited 
to the following:  Frigidaire Co.; General Electric Co.; Hotpoint Division, General 
Electric Co.; Tappan Division, Tappan Appliances, Whirlpool Corporation, 
Kenmore, InSinkErator, Imperial, Manitowoc, Empire, and/or Ducane Products Co.. 
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1.04 PRODUCT STORAGE, DELIVERY AND HANDLING 

A. Deliver products to project site in manufacturer's undamaged protective containers 
after spaces to receive them have been fully closed. 

1.05 SUBMITTALS 

A. Submit manufacturer's specifications and installation instructions for each type of 
appliance, including data indicating compliance with requirements.  Submit operating 
and maintenance instructions for each item of residential equipment. 

B. Submit schedule of appliance, using same unit and building designations shown on 
drawings. 

C. Shop Drawings:  For range exhaust hood.  Include plans, elevations, sections, 
roughing-in dimensions, fabrication details, utility service requirements, and 
attachments to other work. 

1.06 WARRANTY 

A. Submit manufacturer's standard written warranty for each item of residential 
equipment. 

1.07 COORDINATION 

A. Coordinate with other trades by providing requirements for proper installation. 

PART 2 - PRODUCTS 

2.01 ITEMS TO BE PROVIDED 

A. Electric Ranges:  30" Drop-in type.  Unit designed for built-in installation in base 
cabinet, with integral flanges; hinged cooktop; four plug-in heating elements with 
infinitely adjustable controls, including not less than one 8", 2,600 watt heating 
element; removable porcelain enamel or chrome plated drip bowls and accessible 
porcelain enamel subtop; oven equipped with manually switched light, door with 
window, two adjustable chrome racks, control panel with clock, timer and automatic 
oven controls.  Provide ranges with the following additional features:  Heating 
element and oven controls at front for access by handicapped.  Pyrolitic self-cleaning 
oven shall be as manufactured by General Electric or approved equal. 

B. Gas Ranges:  60” gas restaurant range with raised griddle and broiler - Imperial 
Range Model No. IR 6 - RG - 24, or approved equal. 
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C. Range Hood:  Ventilating type.  30" Hood for mounting below wall cabinets with 
two-speed fan, permanent washable filter, built-in lighting, baked-on enamel finish, 
rated at 160 cfm, minimum.  Hood shall be as manufactured by General Electric  
#JV322J or approved equal. 

D. Undercounter Refrigerator:  34.5" H x 19" W x 20.5" D, 3.7 cu. ft. refrigerator shall 
be General Electric's "Spacemaker", Model No. TAX4SNS. 

E. Refrigerator:  25.9 Cu. Ft. French Door Refrigerator with  Stainless Steel Doors, but 
no Dispenser, Energy Star Qualified.  Modify GE Model No. GFSS6KEXSS to 
eliminate the ice maker, or approved equal. 

F. Dishwasher:  Stainless Interior Built-In Dishwasher with Hidden Controls and 
Stainless Steel Door, Energy Star Qualified GE Profile Model No. PDWT180RSS, 
or approved equal. 

G. Garbage Disposal:  3/4 Horsepower Continuous Feed Disposer, GE Model No. 
GFC720T, or approved equal. 

H. Range Splash:  22 gauge, stainless steel splash with satin finish at range location of 
each unit.  Splash shall completely cover wall area between cabinets and extend from 
2” below range top to the underside of upper cabinets. 

I. Under Counter Ice Cube Machine:  50 lb Gourmet Ice Machine with Stainless Steel 
Door, Gravity Drain, with Residential Nugget Ice Shape, Scotsman Model 
No.SCCG50MA-1SU, or approved equal. 

J. Microwave Oven:  2.0 Cu. Ft. Countertop Microwave Oven, GE Profile Model No. 
PEB2060SMSS, or approved equal.  

K. Outdoor Gas Grill:  Provided and installed by Owner. 

2.02 FINISH 

A. Provide manufacturer's standard white, stainless steel or as specified by Architect 
from manufacturers range of colors. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Comply with manufacturer's instructions and recommendations. 

B. Securely anchor units to supporting cabinetry or countertops with concealed 
fasteners.  Verify that clearances are adequate for proper functioning and rough 
openings are completely concealed. 
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C. Built-in Equipment:  Securely anchor units to supporting cabinets or countertops 
with concealed fasteners.  Verify that clearances are adequate for proper functioning 
and rough openings are completely concealed. 

D. Freestanding Equipment:  Place units in final locations after finishes have been 
completed in each area.  Verify that clearances are adequate to properly operate 
equipment. 

E. Utilities:  Refer to Divisions 22 and 26 for plumbing and electrical requirements. 

3.02 ADJUST AND CLEAN 

A. Test each item of residential equipment to verify proper operation.  Make necessary 
adjustments. 

B. Verify that accessory items required have been furnished. 

C. Remove packing material from residential equipment items and leave units in clean 
condition, ready for operation. 

END OF SECTION 11 31 00 
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PART 1 - GENERAL 

SECTION 12 20 00 - WINDOW TREATMENTS  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes:. 
1. Fabric roller shade assembly at all windows, as shown on the drawings and 

as  herein specified. 

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements 
and information necessary to complete the Work of this Section may be found in 
other Documents. 

C. Related Sections include the following: 
1. Allowances:  Division 1 Section. 
2. Windows: Division 8 Section 

1.03 QUALITY ASSURANCE 

A. Provide window treatment units which are complete assemblies produced by one 
manufacturer for each type required, including hardware, accessory items, 
mounting brackets, and fastenings. 

1.04 SUBMITTALS 

A. Product Data: Submit manufacturer's specifications, product literature and 
installation instructions for each type of window treatment unit required.  Include 
methods of installation for each type of opening, supporting structure, and shop 
drawings showing sizes.  Submit samples of each component, material & finish 
which will be exposed to view.  Prepare samples from same materials to be used 
for the work.  Submit complete range of standard colors for each product for 
selection by Architect. 
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1.05 COORDINATION 

A. Cooperate with other trades for securing to substrates and other finished surfaces. 

1.06 GUARANTEE 

A. Shades shall be guaranteed against warp, twist, bow, brittleness and color change.  
Contractor will provide replacement shades for faulty units for a period of three 
years. 

PART 2 - PRODUCTS 

2.01 MANUFACTURER: 

A. Acceptable manufacturer or equal: 

  Mecho-Shade Systems, Inc. 

2.02 SHADE BANDS: 

A. Single-Fabric Shade Cloth:  Single thickness, non-raveling, 0.025-inch thick, vinyl 
fabric, woven from 0.010-inch diameter extruded vinyl yarn comprising of 
15 percent polyester and 85 percent reinforced vinyl.  Shade cloth shall have a 
visually transparent, basket weave pattern with a 5 percent open. 

1. Toxicity:  A shade fabric similar in materials and construction shall have 
been tested in accordance with the University of Pittsburgh Toxicity 
Protocol including LC50 analysis and toxicity characteristics. 

2. Color and Pattern:  As selected by the Architect from the manufacturer's 
standard colors and patterns. 

B. Hem Bars and Hem Pockets: 

1. Fabric Hem Pockets: Fabricate hem pockets with RF - welded seams 
(including welded ends) and concealed hem weights.  Hem weights must be 
of appropriate size and weight for shade band and must be continuous 
inside a sealed hem pocket.  Match hem pocket construction for all shades 
in same rooms. 

2.03 MANUALLY OPERATED HARDWARE AND SHADE BRACKETS: 

A. Materials: Construct shade hardware of minimum 1/8-inch thick cadmium plated 
steel or heavier as required to support 150% of the full weight of each shade.  Use 
only Delrin engineered plastics by DuPont for all plastic components of shade 
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hardware.  Styrene or polyester based plastics or reinforced polyester are not 
acceptable. 

B. Drive Mechanism:  Provide for regular and offset drive capacity (chain fall at front 
or rear of bracket) on all shade drive end brackets.  Provide positive mechanical 
engagement of drive mechanism to shade roller tube.  Friction fit connections for 
drive mechanism to shade roller tube shall not be accepted. 

C. Shade hardware system shall allow for removal of shade roller tube from brackets 
without removing hardware from opening and for removal and re-mounting of the 
shade band without having to remove shade tube, drive or operating or support 
brackets. 

D. Fascias:  Provide removable roll fascias to be mounted continuously across two or 
more shades without requiring exposed fasteners. 

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). 

2.04 SHADE ROLLER AND SHADE ROLLER ATTACHMENT: 

A. Use extruded aluminum shade roller tube of diameter and wall thickness required 
to support shade fabric without (excessive) deflection. Roller tubes less than 1.50-
inches in diameter are not acceptable. 

B. Provide for positive mechanical engagement with drive / brake mechanism. 

C. Provide for positive mechanical attachment of shade band without requiring use of 
adhesives, adhesive tape, staples or rivets, two-sided pressure sensitive adhesive 
tape is not acceptable. 

D. Attach shade bands to tube such that removal and replacement of a shade band can 
be accomplished without removing either the tube from the brackets or without 
removing shade brackets. Shade bands must be replaceable on site. 

E. Drive Chain: #10 qualified stainless steel chain rated to 90-pound minimum 
breaking strength. 

2.05 FABRICATION: 

A. Fabricate units to completely fill existing openings from head to sill and jamb-to-
jamb, unless specifically indicated otherwise.  Comply with manufacturer's edge 
clearance standards and recommendations. 
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B. Fabricate shade cloth shall 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. 

2.06 FINISHES: 

A. Aluminum Components:  Design Professional 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 

3.01 EXAMINATION: 

A. Examine substrate and conditions for installation.  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. 

3.02 INSTALLATION: 

A. Install units to comply with the manufacturer's instructions for the type of 
mounting and operation required.  Provide units plumb, true, and securely 
anchored in place with recommended hardware and accessories to provide smooth 
operation without binding. 

B. Install units within the following tolerances: 

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. 

3.03 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. 
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3.04 CLEANING: 

A. Touch up damaged finishes and repair minor damage in order to eliminate evidence 
of repair.  Remove and replace work that cannot be satisfactorily repaired. 

B. Clean exposed surfaces, including metal and shade cloth, using non-abrasive 
materials and methods recommended by the shade cloth manufacturer.  Remove 
and replace work that cannot be satisfactorily cleaned. 

3.05 DEMONSTRATION: 

A. Demonstrate operation method and instruct Owner's personnel in the proper 
operation and maintenance of the window shade systems. 

END OF SECTION 12 20 00 
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PART 1 - GENERAL 

SECTION 12 93 00 - SITE FURNISHINGS AND EQUIPMENT  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Bicycle Racks. 
2. Benches at memorial plaza 

B. Related Sections include the following: 
1. Division 03 Section - Concrete. 
2. Division 05 Section - Metal Fabrications, for coordination of cast-in dowels 

not provided by site furnishing manufacturers. 
3. Division 32 Section - Concrete Paving. 

1.03 QUALITY ASSURANCE 

A. Supply equipment that conforms to all applicable standards, meets Consumer 
Product Safety Commission Guidelines, and complies with ADA and CBC criteria. 

1.04 SUBMITTALS 

A. Complete shop drawings, equipment list, installation instructions, and manufacturer's 
standard brochures based on contract documents submitted to the Architect for 
review and approval.  Include dimensioned site plan locating site furnishings, 
coordinated with Contractor's field-verified dimensions. 

1.05 PROJECT CONDITIONS 

A. Contractor shall field measure and verify actual dimensions for layout submitted with 
shop drawings.  Coordinate with related work of precast concrete bollards, 
sidewalks, and landscaping.  Coordinate bicycle rack installation requirements with 
paving installer, including possible need for thickened area of sidewalk paving to 
receive mounting hardware. 
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1.06 WARRANTY 

A. Manufacturer's standard 1-year warranty against manufacturer defects. 

PART 2 - PRODUCTS 

2.01 BICYCLE RACKS 

A. Heavy-duty ASTM 53, 2.375" o.d. x .154" wall, Schedule 40 steel pipe galvanized 
after fabrication for direct embedment installation in concrete footing to a depth of 
10" with in-ground anchor mounts.  Units shall be "Wave Rack" by Porter Athletic 
Equipment Co., or approved equal.  Finish shall be powder coated, in color as 
selected by Architect from Manufacturer's full range. 

B. Heavy-duty ASTM 53, 2.375" o.d. x .154" wall, Schedule 40 steel pipe galvanized 
after fabrication for direct embedment installation in concrete footing to a depth of 
10" with in-ground anchor mounts.  Units shall be "Original Cycloops" by Columbia 
Cascade Company or approved equal.  Finish shall be powder coated, in color as 
selected by Architect from Manufacturer's full range. 

C. Bicycle racks: "Ring" by Landscape Forms, www. landscapeforms.com, or approved 
equal. 
1. Finish:  Powder Coated Steel. 
2. Mounting:  Embedded. 

a. Provide mounting hardware, anchoring adhesive, and other accessory 
materials as required for complete installation per manufacturer's 
installation instructions for manufacturer's recommended mounting 
option for the most durable and vandal-resistant installation. 

PART 3 - EXECUTION 

3.01 INSPECTION AND COORDINATION 

A. Contractor to examine furnishings upon delivery and prior to installation for damage 
and reject damage material.   

B. Field measurements must be verified.  Coordinate with adjacent work of other 
trades.  Ensure cast-in anchors and dowels, or other mounting hardware, are located 
accurately. 

C. Coordinate planter installation with irrigation installer.  Prepare planters for 
irrigation by coring holes in bottom of planters as required.  Coordinate locations of 
irrigation riser pipe penetrations with irrigation installer. 
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D. Coordinate thickened paving conditions at footings and attachments required for 
furnishings installation per manufacturer's installation recommendations, prior to 
beginning new sidewalks or paving work. 

3.02 INSTALLATION 

A. Contractor shall install all equipment according to manufacturer's instructions.  
Equipment installed level, plumb, straight and true to line.  Operable mechanisms 
properly adjusted. 

B. Take care in handling and installation to avoid damage to surfaces and finishes of site 
furnishings.  Repair minor surface damage in accordance with manufacturer's 
recommendations.  Where surface damage cannot be repaired, replace damaged 
units. 

END OF SECTION 12 93 00 
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PART 1 - GENERAL 

SECTION 21 13 13 - WET-PIPE SPRINKLER SYSTEMS  

1.01 SUMMARY 

A. Fire sprinkler system to be design-build.  Design-build contractor to furnish on a design 
build basis, all equipment, materials, tools, engineering drawings stamped and signed 
by a licensed Fire Protection Engineer, and accessories, necessary for complete fire pro-
tection system, with said system being made ready for operation in accordance with the 
requirements of the authorities having jurisdiction.  The purpose of the specifications 
and drawings is to convey to the Contractor the scope of design/build work required, all 
of which the Contractor is responsible to furnish, install, adjust and make operable. The 
Contractor shall submit the specifications, drawings and calculations to City of Alame-
da Fire Marshall for approval. 

B. The omission of any necessary system component as required by the authorities having 
jurisdiction shall not relieve the Contractor of the responsibility for providing such ne-
cessity, without additional cost to the Owner.  The Contractor shall visit the site before 
submitting the bid and shall examine all existing physical conditions that may be mate-
rial to the performance of the work.  No extra payments will be allowed to the Contrac-
tor as a result of extra work made necessary by his failure to do so. Any case of error, 
omission, discrepancy or lack of clarity shall be promptly identified to the Owner for 
clarification prior to bid due date. 

C. The Contractor shall provide all devices and equipment required by these specifications 
and drawings. Under no circumstances will the Contractor delete any equipment or de-
vices without the written directive from the Owner. 

D. This Section includes the following fire-suppression piping inside the building: 
1. Automatic wet-type, Class I standpipe systems. 
2. Wet-pipe sprinkler systems. 

E. See Division 10 Section "Fire-Protection Specialties" for cabinets and fire extinguish-
ers. 

F. See Division 13 Section "Fire Alarm" for alarm devices not specified in this Section. 

1.02 SYSTEM DESCRIPTIONS 

A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing wa-
ter and that is connected to water supply. Water discharges immediately from sprinklers 
when they are opened. Sprinklers open when heat melts fusible link or destroys frangi-
ble device. Hose connections are included if indicated. 
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B. Automatic Wet-Type, Class I Standpipe System:  Includes NPS 2-1/2 (DN 65) hose 
connections.  Has open water-supply valve with pressure maintained and is capable of 
supplying water demand. 

C. Combined Standpipe and Sprinkler System:  Fire-suppression system with both stand-
pipe and sprinkler systems.  Sprinkler system is supplied from standpipe system. 

1.03 PERFORMANCE REQUIREMENTS 

A. Standard-Pressure Piping System Component: Listed for 175-psig (1200-kPa) minimum 
working pressure. 

B. Fire-suppression sprinkler system design shall be approved by authorities having juris-
diction. 

C. Work provided under this section shall include, but not be limited to, complete automat-
ic sprinkler system as outlined in this section, including all labor, materials and shop 
drawings needed to provide an operating system, and all of the following: 
1. Connection to private fire service mains. 
2. Automatic sprinklers and appropriate escutcheons. 
3. Control and check valves. 
4. Drain and test valves. 
5. Pipe, fittings, and auxiliary drains. 
6. Hangers and supports including earthquake protection, including any required 

calculations. 
7. Sleeves including firestopping and watertight caulking. 
8. Ceiling and wall plates. 
9. Cutting and patching. 
10. Signs. 
11. Fire department connection(s). 
12. Waterflow alarms (paddle-type and pressure-type). 
13. Supervisory devices. 
14. Coordination with all other trades. 
15. Shop drawings, hydraulic calculations, device manufacturer’s literature, samples. 
16. Hydrostatic tests, Contractor’s Material and Test Certificates and as-built draw-

ings. 
17. Training and operating instructions. 
18. All permits and fees for this work. 

1.04 SUBMITTALS 

A. Product Data: For each type of product indicated.  

B. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13, 
that have been stamped and signed by a licensed Professional Fire Protection Engineer 
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and approved by authorities having jurisdiction, including hydraulic calculations, if ap-
plicable. 

C. Field test reports and certificates. 

D. Field quality-control test reports. 

E. Operation and maintenance data. 

1.05 DESIGN CRITERIA 

A. Automatic fire sprinkler systems shall be designed for the occupancy type indicated on 
the design drawings, and shall utilize quick response sprinklers unless otherwise speci-
fied.  Wet-pipe systems shall be installed in all areas.  The minimum acceptable design 
shall be in accordance with NFPA and the following: 

 
1. The building shall be classified as a Light Hazard, and shall be designed using a 

density of 0.10 gpm/ square feet over a minimum 1,500 square feet design area. 

B. Hydraulic Calculations shall be performed in accordance with NFPA 13.  A minimum 
10-psi cushion or safety factor/margin, between the available pressure and the calculat-
ed required pressure shall be incorporated into all hydraulic calculations. 

C. Contractor shall provide system demands at base of risers.  System demands shall be 
confirmed to be below available supply.  Available water supply at risers shall be coor-
dinated with the available suction pressure. 

D. All material, design, installation and other work shall conform to all applicable regula-
tory agencies, including the following: 
1. Federal, state, and local building codes and ordinances, and agencies, 
2. City of Alameda Fire Protection District requirements. 
3. State Fire Marshal requirements. 

E. Contractor shall include all costs associated with complying with the applicable regula-
tory agencies.  Failure to specifically reference on these plans and/or specifications any 
restrictions, materials and/or work required by the regulatory agencies shall not relieve 
the Contractor of the responsibility for fully complying with the regulatory agencies 
without additional cost to the Owner. 

1.06 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer's responsibilities include designing, fabricating, and installing fire sup-
pression systems and providing professional engineering services needed to as-



ALAMEDA EMERGENCY OPERATIONS CENTER 21 13 13 - 4 
JULY 28, 2014, 213091.00                                                                     WET PIPE SPRINKLER SYSTEMS 

sume engineering responsibility. Base calculations on results of fire-hydrant flow 
test. 

a. Engineering Responsibility: Preparation of working plans, calculations, and 
field test reports by a qualified professional engineer. 

B. NFPA Standards: Fire suppression system equipment, specialties, accessories, installa-
tion, and testing shall comply with the following: 

1. NFPA 13, "Installation of Sprinkler Systems." 
2. NFPA 14, “Installation of Standpipe, Private Hydrant, and Hose Systems.” 
3. NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances." 
4. NFPA 230, “Fire Protection of Storage.” 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. All components shall be UL listed or FM approved for the intended purpose.  Compo-
nents shall be used in accordance with the manufacturer's recommendations and its UL 
listing and/or FM approval. 

B. The naming of manufacturers in the specifications shall not be construed as eliminating 
the materials, products or services of other manufacturers and suppliers providing ap-
proved equivalent items. 

C. The substitutions of materials or products other than those named in the specifications 
are subject to proper approval of the Owner granted in writing. 

2.02 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements ap-
ply to product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufactur-
ers 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. 

2.03 STEEL PIPE AND FITTINGS 

A. Threaded-End, Schedule 40 Black Steel Pipe:  ASTM A 53/A 53M, ASTM A 135, or 
ASTM A 795, hot-dip galvanized where exposed to atmosphere and with factory- or 
field-formed threaded ends. 
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1. Cast-Iron Threaded Flanges:  ASME B16.1. 
2. Malleable-Iron Threaded Fittings:  ASME B16.3. 
3. Gray-Iron Threaded Fittings:  ASME B16.4. 
4. Steel Threaded Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or 

ASTM A 106, Schedule 40, seamless steel pipe hot-dip galvanized where exposed 
to atmosphere.  Include ends matching joining method. 

5. Steel Threaded Couplings:  ASTM A 865 hot-dip galvanized-steel pipe where ex-
posed to atmosphere. 

B. Grooved-End, Schedule 40 Black Steel Pipe:  ASTM A 53/A 53M, ASTM A 135, or 
ASTM A 795, hot-dip galvanized where exposed to atmosphere and with factory- or 
field-formed, square-cut- or roll-grooved ends. 
1. Grooved-Joint Piping Systems: 

a. Manufacturers: 
1) Victaulic Co. of America. 
2) Or Approved Equal. 
 

b. Grooved-End Fittings:  UL-listed, ASTM A 536, ductile-iron casting with 
OD matching steel-pipe OD. 

c. Grooved-End-Pipe Couplings:  UL 213 and AWWA C606, rigid pattern, 
unless otherwise indicated; gasketed fitting matching steel-pipe OD.  In-
clude ductile-iron housing with keys matching steel-pipe and fitting 
grooves, rubber gasket listed for use with housing, and steel bolts and nuts. 

2.04 SPRINKLER SPECIALTY FITTINGS 

A. Sprinkler specialty fittings shall be UL listed or FMG approved, with 175-psig 
minimum working-pressure rating, and made of materials compatible with piping. 

B. Outlet Specialty Fittings: 
1. Manufacturers: 

a. Central Sprinkler Corp. 
b. Victaulic Co. of America. 
c. Ward Manufacturing. 

2. Mechanical-T and -Cross Fittings:  UL 213, ductile-iron housing with gaskets, 
bolts and nuts, and threaded, locking-lug, or grooved outlets. 

3. Snap-On and Strapless Outlet Fittings:  UL 213, ductile-iron housing or casting 
with gasket and threaded outlet. 

C. Sprinkler Drain and Alarm Test Fittings:  Cast- or ductile-iron body; with 
threaded or locking-lug inlet and outlet, test valve, and orifice and sight glass. 

1. Manufacturers: 
a. Central Sprinkler Corp. 
b. Viking Corp. 
c. Victaulic Co. of America. 
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D. Drop-Nipple Fittings:  UL 1474, adjustable with threaded inlet and outlet, and 
seals. 

1. Manufacturers: 
a. CECA, LLC. 
b. Merit. 

2.05 LISTED FIRE-PROTECTION VALVES 

A. General Requirements: 

1. Valves shall be UL listed or FM approved. 
2. Minimum Pressure Rating for Standard-Pressure Piping: 175 psig (1200 kPa). 

B. Gate Valves with Wall Indicator Posts: 
1. Gate Valves:  UL 262, cast-iron body, bronze mounted, with solid disc, nonrising 

stem, operating nut, and flanged ends. 
2. Indicator Posts:  UL 789, horizontal-wall type, cast-iron body, with hand wheel, 

extension rod, locking device, and cast-iron barrel. 
3. Coordinate subparagraph and list below with Part 2 "Manufacturers" Article.  Re-

tain "Available" for nonproprietary and delete for semiproprietary specifications. 
4. Manufacturers: 

a. Grinnell Fire Protection. 
b. McWane, Inc.; Kennedy Valve Div. 
c. NIBCO. 
d. Or Approved Equal. 

C. Butterfly Valves: UL 1091 

1. NPS 2 (DN 50) and Smaller:  Bronze body with threaded ends. 
a. Manufacturers: 

1) Global Safety Products, Inc. 
2) Milwaukee Valve Company. 

2. NPS 2-1/2 (DN 65) and Larger:  Bronze, cast-iron, or ductile-iron body; wafer 
type or with grooved ends. 
a. Manufacturers: 

1) Mueller Company. 
2) Victaulic Co. of America. 
3) Or Approved Equal. 

D. Check Valves: NPS 2 and Larger:  UL 312, swing type, cast-iron body with flanged or 
grooved ends. 
1. Manufacturers: 

a. Central Sprinkler Corp. 
b. Grinnell Fire Protection. 



ALAMEDA EMERGENCY OPERATIONS CENTER 21 13 13 - 7 
JULY 28, 2014, 213091.00                                                                     WET PIPE SPRINKLER SYSTEMS 

c. Victaulic Co. of America. 
d. Or Approved Equal. 
 

E. Gate Valves: UL 262, OS&Y type. 
1. NPS 2 (DN 50) and Smaller:  Bronze body with threaded ends. 

a. Manufacturers: 
1) Crane Co.; Crane Valve Group; Crane Valves. 
2) NIBCO. 
3) United Brass Works, Inc. 
4) Or Approved Equal. 

2. NPS 2-1/2 (DN 65) and Larger:  Cast-iron body with flanged ends. 
a. Manufacturers: 

1) Clow Valve Co. 
2) Crane Co.; Crane Valve Group; Crane Valves. 
3) Mueller Company. 
4) Or Approved Equal. 

F. Indicating Valves:  UL 1091, with integral indicating device and ends matching 
connecting piping. 

1. Indicator:  Electrical, 115-V ac, prewired, single-circuit, supervisory switch. 
2. NPS 2 (DN 50) and Smaller:  Ball or butterfly valve with bronze body and 

threaded ends. 
a. Manufacturers: 

1) Milwaukee Valve Company. 
2) NIBCO. 
3) Victaulic Co. of America. 
4) Or Approved Equal 

3. NPS 2-1/2 (DN 65) and Larger:  Butterfly valve with cast- or ductile-iron body; 
wafer type or with flanged or grooved ends. 
a. Manufacturers: 

1) Central Sprinkler Corp. 
2) Grinnell Fire Protection. 
3) Victaulic Co. of America. 
4) Or Approved Equal. 

2.06 UNLISTED GENERAL-DUTY VALVES 

A. Check Valves NPS 2 (DN 50) and Smaller:  MSS SP-80, Type 4, Class 125 minimum, 
swing type with bronze body, nonmetallic disc, and threaded ends. 

B. Gate Valves NPS 2 (DN 50) and Smaller:  MSS SP-80, Type 2, Class 125 minimum, 
with bronze body, solid wedge, and threaded ends. 
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C. Globe Valves NPS 2 (DN 50) and Smaller:  MSS SP-80, Type 2, Class 125 minimum, 
with bronze body, nonmetallic disc, and threaded ends. 

2.07 SPECIALTY VALVES 
A. Sprinkler System Control Valves:  UL listed or FMG approved, cast- or ductile-

iron body with flanged or grooved ends, and 175-psig minimum pressure rating. 
1. Manufacturers: 

a. Central Sprinkler Corp. 
b. Grinnell Fire Protection. 
c. Victaulic Co. of America. 
d. Or Approved Equal. 

2. Alarm Check Valves:  UL 193, designed for horizontal or vertical installation, 
with bronze grooved seat with O-ring seals, single-hinge pin, and latch design.  
Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gag-
es, retarding chamber, and fill-line attachment with strainer. 
a. Drip Cup Assembly:  Pipe drain without valves and separate from main 

drain piping. 
b. Drip Cup Assembly:  Pipe drain with check valve to main drain piping. 

B. Automatic Drain Valves:  UL 1726, NPS 3/4, ball-check device with threaded 
ends. 

1. Manufacturers: 
a. AFAC Inc. 
b. Grinnell Fire Protection. 
c. Or Approved Equal. 

2.08 SPRINKLERS 
A. Sprinklers shall be UL listed or FMG approved, with 175-psig (1200-kPa) 

minimum pressure rating. 

B. Manufacturers: 
1. Central Sprinkler Corp. 
2. Grinnell Fire Protection. 
3. Viking Corp. 
4. Or Approved Equal. 

C. Automatic Sprinkler: Sprinkler shall be standard orifice (1/2-inch), quick-
response type and have an ordinary temperature classification rating, unless 
otherwise indicated or required by application.  Temperature ratings shall be 135-
degrees Fahrenheit in all areas except where higher temperature ratings are 
required by NFPA 13 and in communication rooms, electrical rooms, control 
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rooms, computer rooms, mechanical rooms and telephone rooms which shall be 
155-degrees Fahrenheit.   

D. Standard pendent sprinklers located in finished ceilings shall be semi-recessed 
chrome plated pendent type with white metallic escutcheons, similar to Viking 
Model Microfast with Model E-1 low-profile escutcheon.  Sprinklers located in 
areas without finished ceiling shall be brass upright or pendent similar to Viking 
Model Microfast. 

E. Special Coatings:  Wax, lead, and corrosion-resistant paint. 

F. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler 
mounting applications.  Escutcheons for concealed, flush, and recessed-type 
sprinklers are specified with sprinklers. 

1. Ceiling Mounting:  Chrome-plated steel, one piece, flat. 
2. Sidewall Mounting:  Chrome-plated steel, one piece, flat. 

2.09 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Water-Motor-Operated Alarm:  UL 753, mechanical-operation type with pelton-wheel 
operator with shaft length, bearings, and sleeve to suit wall construction and 10-inch- 
(250-mm-) diameter, cast-aluminum alarm gong with red-enamel factory finish.  In-
clude NPS 3/4 (DN 20) inlet and NPS 1 (DN 25) drain connections. 
1. Manufacturers: 

a. Central Sprinkler Corp. 
b. Grinnell Fire Protection. 
c. Viking Corp. 
d. Or Approved Equal. 

C. Water-Flow Indicator:  UL 346, electrical-supervision, paddle-operated-type, water-
flow detector with 250-psig (1725-kPa) pressure rating and designed for horizontal or 
vertical installation.  Include two single-pole, double-throw circuit switches for isolated 
alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with facto-
ry-set, field-adjustable retard element to prevent false signals and tamperproof cover 
that sends signal if removed. 
1. Manufacturers: 

a. Grinnell Fire Protection. 
b. Viking Corp. 
c. Watts Industries, Inc.; Water Products Div. 
d. Or Approved Equal. 

2.10 PRESSURE GAGES 
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A. Manufacturers: 
1. AGF Manufacturing Co. 
2. AMETEK, Inc.; U.S. Gauge. 
3. Brecco Corporation. 
4. Or Approved Equal. 

B. Description:  UL 393, 3-1/2- to 4-1/2-inch (90- to 115-mm-) diameter, dial pressure 
gage with range of 0 to 250 psig (0 to 1725 kPa) minimum. 
1. Water System Piping:  Include caption "WATER" or "AIR/WATER" on dial face. 
2. Air System Piping:  Include retard feature and caption "AIR" or "AIR/WATER" 

on dial face. 

2.11 FIRE DEPARTMENT CONNECTIONS 

A. Fire Department Connections shall be provided at each riser and shall be flush with two 
2-inch inlets and 4-inch outlet, with clapper in each inlet.  Provide metal knock off caps. 

2.12 CORROSION PROTECTION 

A. PE Encasement for Underground Metal Piping:  ASTM A 674 or AWWA C105 cross-
laminated high density polyethylene film, 0.008-inch minimum thickness, tube. Provide 
pressure-sensitive polyethylene coating wrap for outdoor piping 6 inches above the 
grade. 

PART 3 - EXECUTION 

3.01 PIPING APPLICATIONS, GENERAL 

A. Flanges, flanged fittings, unions, nipples, and transition and special fittings with finish 
and pressure ratings same as or higher than system's pressure rating may be used in 
aboveground applications, unless otherwise indicated. 

B. Underground Service-Entrance Piping:  Ductile-iron, thickness class 54 for 4-inch and 
smaller and thickness class 56 for 6-inch and larger, mechanical-joint pipe and fittings 
and restrained joints. 

3.02 STANDPIPE SYSTEM PIPING APPLICATIONS 

A. Threaded-end, black or galvanized, standard-weight steel pipe; cast- or malleable-iron 
threaded fittings; and threaded joints. 

B. Grooved-end, black or galvanized, standard-weight steel pipe with square-cut- or roll-
grooved ends; grooved-end fittings; grooved-end-pipe couplings; and grooved joints. 
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3.03 SPRINKLER SYSTEM PIPING APPLICATIONS 

A. NPS 1-1/2 (DN 40) and Smaller:  Threaded-end, black or galvanized, standard-weight 
steel pipe; cast- or malleable-iron threaded fittings; and threaded joints. 

B. NPS 1-1/2 (DN 40) and Smaller:  Plain-end, black or galvanized, standard-weight steel 
pipe; locking-lug fittings; and twist-locked joints. 

C. NPS 2 (DN 50) and Larger:  Threaded-end, black or galvanized, standard-weight steel 
pipe; cast- or malleable-iron threaded fittings; and threaded joints. 

D. NPS 2 (DN 50) and Larger:  Grooved-end, black or galvanized, standard-weight steel 
pipe; grooved-end fittings; grooved-end-pipe couplings; and grooved joints. 

3.04 VALVE APPLICATIONS 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, 
the following requirements apply: 
1. Listed Fire-Protection Valves:  UL listed and FMG approved for applications 

where required by NFPA 13 and NFPA 14. 
a. Shutoff Duty:  Use butterfly or gate valves. 

2. Unlisted General-Duty Valves:  For applications where UL-listed and FMG-
approved valves are not required by NFPA 13 and NFPA 14. 
a. Shutoff Duty:  Use butterfly or gate valves. 
b. Throttling Duty:  Use globe valves. 

3.05 JOINT CONSTRUCTION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic pip-
ing installation. 

B. Threaded Joints:  Comply with NFPA 13 for pipe thickness and threads.  Do not thread 
pipe smaller than NPS 8 with wall thickness less than Schedule 40 unless approved by 
authorities having jurisdiction and threads are checked by a ring gage and comply with 
ASME B1.20.1. 

C. Twist-Locked Joints:  Insert plain-end piping into locking-lug fitting and rotate retainer 
lug one-quarter turn. 

D. Pressure-Sealed Joints:  Use UL-listed tool and procedure.  Include use of specific 
equipment, pressure-sealing tool, and accessories. 

E. Grooved Joints:  Assemble joints with listed coupling and gasket, lubricant, and bolts. 
1. Steel Pipe:  Square-cut or roll-groove piping as indicated.  Use grooved-end  

3.06 SERVICE-ENTRANCE PIPING 
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A. Connect fire-suppression piping to water-service piping of size and in location indicated 
for service entrance to building.  Refer to Division 33 Section "Water Distribution" for 
exterior piping. 

B. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories in-
dicated at connection to water-service piping.  Refer to Division 33 Section "Water Dis-
tribution" for backflow preventers. 

3.07 PIPING INSTALLATION 

A. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate gen-
eral location and arrangement of piping.  Install piping as indicated, as far as practical. 
1. Deviations from approved working plans for piping require written approval from 

authorities having jurisdiction.  File written approval with Architect before deviat-
ing from approved working plans. 

B. Use approved fittings to make changes in direction, branch takeoffs from mains, and re-
ductions in pipe sizes. 

C. Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.  Unions are 
not required on flanged devices or in piping installations using grooved joints. 

D. Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-1/2 
(DN 65) and larger connections. 

E. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff 
valve, sized and located according to NFPA 13. 

F. Install sprinkler piping with drains for complete system drainage. 

G. Install sprinkler zone control valves, test assemblies, and drain risers adjacent to stand-
pipes when sprinkler piping is connected to standpipes. 

H. Install drain valves on standpipes. 

I. Install ball drip valves to drain piping between fire department connections and check 
valves.  Drain to floor drain or outside building. 

J. Install alarm devices in piping systems. 

K. Hangers and Supports:  Comply with NFPA 13 for hanger materials. 
1. Install standpipe system piping according to NFPA 14. 
2. Install sprinkler system piping according to NFPA 13. 

L. Earthquake Protection:  Install piping according to NFPA 13 to protect from earthquake 
damage. 
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M. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top 
of each standpipe.  Include pressure gages with connection not less than NPS 1/4 
(DN 8) and with soft metal seated globe valve, arranged for draining pipe between gage 
and valve.  Install gages to permit removal, and install where they will not be subject to 
freezing. 

N. Fill wet-standpipe system piping with water. 

O. Fill wet-pipe sprinkler system piping with water. 

P. Install flexible connectors in fire-suppression piping where indicated. 

3.08 VALVE INSTALLATION 

A. Install listed fire-protection valves, unlisted general-duty valves, specialty valves and 
trim, controls, and specialties according to NFPA 13 and NFPA 14 and authorities hav-
ing jurisdiction. 

B. Install listed fire-protection shutoff valves supervised-open, located to control sources 
of water supply except from fire department connections.  Install permanent identifica-
tion signs indicating portion of system controlled by each valve. 

C. Install check valve in each water-supply connection.  Install backflow preventers in-
stead of check valves in potable-water supply sources. 

D. Alarm Check Valves:  Install in vertical position for proper direction of flow, including 
bypass check valve and retarding chamber drain-line connection. 

3.09 SPRINKLER INSTALLATION 

A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceil-
ing panels and tiles. 

B. Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing.   

3.10 HOSE-CONNECTION INSTALLATION 

A. Install hose connections adjacent to standpipes, unless otherwise indicated. 

B. Install freestanding hose connections for access and minimum passage restriction. 

C. Install hose-connection valves with flow-restricting device, unless otherwise indicated. 

D. Install wall-mounting-type hose connections in cabinets.  Include pipe escutcheons, 
with finish matching valves, inside cabinet where water-supply piping penetrates cabi-
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net.  Install valves at angle required for connection of fire hose.  Refer to Division 10 
Section "Fire-Protection Specialties" for cabinets. 

3.11 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

C. Connect water-supply piping to fire-suppression piping.   

D. Install ball drip valves at each check valve for fire department connection.  Drain to 
floor drain or outside building. 

E. Connect piping to specialty valves, hose valves, specialties, fire department connec-
tions, and accessories. 

F. Electrical Connections:  Power wiring is specified in Division 26 Section “Basic Mate-
rials and Methods.”. 

G. Connect alarm devices to fire alarm. 

H. Ground equipment according to Division 26 Section "Basic Materials and Methods." 

I. Connect wiring according to Division 26 Section "Basic Materials and Methods." 

3.12 LABELING AND IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 
NFPA 13 and NFPA 14 and in Division 23 Section "Identification for HVAC Piping 
and Equipment." 

3.13 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 
1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and 

retest until no leaks exist. 
2. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Ac-

ceptance" Chapter. 
3. Flush, test, and inspect standpipe systems according to NFPA 14, "System Ac-

ceptance" Chapter. 
4. Coordinate with fire alarm tests.  Operate as required. 
5. Verify that equipment hose threads are same as local fire department equipment. 

B. Report test results promptly and in writing to Architect and authorities having jurisdic-
tion. 
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C. Sprinkler piping system will be considered defective if it does not pass tests and inspec-
tions 

D. Prepare test and inspection reports 

3.14 CLEANING 

A. Clean dirt and debris from sprinklers. 

END OF SECTION 21 13 13 
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PART 1 - GENERAL 

SECTION 22 05 17 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING    

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Sleeve-seal systems. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.01 SLEEVES 

A. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, 
zinc coated, with plain ends. 

2.02 SLEEVE-SEAL SYSTEMS 

A. Description: Modular sealing-element unit, designed for field assembly, for filling 
annular space between piping and sleeve. 

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. 
Include type and number required for pipe material and size of pipe. 

2. Pressure Plates: Stainless steel. 
3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure 

plates to sealing elements. 
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PART 3 - EXECUTION 

3.01 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and 
walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large 
enough to provide 1-inch (25-mm) annular clear space between piping and concrete 
slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs 
and walls are constructed. 
1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas 
or other wet areas 2 inches (50 mm) above finished floor level. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear 

space between sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint 

sealants appropriate for size, depth, and location of joint. Comply with 
requirements for sealants specified in Section 079200 "Joint Sealants." 

E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply 
with requirements for firestopping specified in Section 078413 "Firestopping." 

3.02 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at 
service piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size 
and for sleeve ID or hole size. Position piping in center of sleeve. Center piping in 
penetration, assemble sleeve-seal system components, and install in annular space 
between piping and sleeve. Tighten bolts against pressure plates that cause sealing 
elements to expand and make a watertight seal. 
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3.03 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves . 

2. Exterior Concrete Walls below Grade: 

a. Piping Smaller Than NPS 6 (DN 150) Galvanized-steel-pipe sleeves with 
sleeve-seal system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between piping and sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 

a. Piping Smaller Than NPS 6 (DN 150) Galvanized-steel-pipe sleeves with 
sleeve-seal system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between piping and sleeve for installing sleeve-seal system. 

4. Concrete Slabs above Grade: 

a. Piping Smaller Than NPS 6 (DN 150) Galvanized-steel-pipe sleeves. 

5. Interior Partitions: 

a. Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves. 

END OF SECTION 22 05 17 
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PART 1 - GENERAL 

SECTION 22 05 18 - ESCUTCHEONS FOR PLUMBING PIPING        

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Escutcheons. 
2. Floor plates. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.01 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener. 

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated 
finish and spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners. 

2.02 FLOOR PLATES 

A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 
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B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated 
piping and with OD that completely covers opening. 

1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-
pattern type. 

b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-
plated finish. 

c. Insulated Piping: One-piece, stamped-steel type. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, 

cast-brass type with polished, chrome-plated finish. 
e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-

brass type with polished, chrome-plated finish. 
f. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with 

polished, chrome-plated finish. 
g. Bare Piping in Equipment Rooms: One-piece, cast-brass type with polished, 

chrome-plated finish. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and 
with OD that completely covers opening. 

1. New Piping: One-piece, floor-plate type. 

3.02 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 22 05 18 
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PART 1 - GENERAL 

SECTION 22 05 23.12 - BALL VALVES FOR PLUMBING PIPING  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Brass ball valves. 
2. Bronze ball valves. 
3. Steel ball valves. 
4. Iron ball valves. 

1.03 DEFINITIONS 

A. CWP: Cold working pressure. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

1. Certification that products comply with NSF 61. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. 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. 

B. 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 enclo-
sures. 
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C. 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. 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from sin-
gle manufacturer. 

B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
2. ASME B16.1 for flanges on iron valves. 
3. ASME B16.5 for flanges on steel valves. 
4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design crite-

ria. 
5. ASME B16.18 for solder-joint connections. 
6. ASME B31.9 for building services piping valves. 

C. NSF Compliance: NSF 61 for valve materials for potable-water service. 

D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves 
made with copper alloy (brass) containing more than 15 percent zinc are not permitted. 

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system 
pressures and temperatures. 

F. Valve Sizes: Same as upstream piping unless otherwise indicated. 

G. Valve Actuator Types: 
1. Handlever: For quarter-turn valves smaller than NPS 4 (DN 100). 

H. Valves in Insulated Piping: 

1. Include 2-inch (50-mm) stem extensions. 
2. Extended operating handles of nonthermal-conductive material and protective 

sleeves that allow operation of valves without breaking vapor seals or disturbing 
insulation. 

3. Memory stops that are fully adjustable after insulation is applied. 

2.02 BRASS BALL VALVES 

A. Two-Piece, Brass Ball Valves with Full Port and Brass Trim: 

1. Description: 
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a. Standard: MSS SP-110. 
b. CWP Rating: 600 psig (4140 kPa). 
c. Body Design: Two piece. 
d. Body Material: Forged brass. 
e. Ends: Threaded and soldered. 
f. Seats: PTFE. 
g. Stem: Brass. 
h. Ball: Chrome-plated brass. 
i. Port: Full. 

2.03 BRONZE BALL VALVES 

A. Two-Piece, Bronze Ball Valves with Full Port, and Bronze or Brass Trim: 

1. Description: 

a. Standard: MSS SP-110. 
b. CWP Rating: 600 psig (4140 kPa). 
c. Body Design: Two piece. 
d. Body Material: Bronze. 
e. Ends: Threaded and soldered. 
f. Seats: PTFE. 
g. Stem: Bronze or brass. 
h. Ball: Chrome-plated brass. 
i. Port: Full. 

2.04 STEEL BALL VALVES 

A. Class 150, Steel Ball Valves with Full Port: 

1. Description: 

a. Standard: MSS SP-72. 
b. CWP Rating: 285 psig (1964 kPa). 
c. Body Design: Split body. 
d. Body Material: Carbon steel, ASTM A 216, Type WCB. 
e. Ends: Flanged or threaded. 
f. Seats: PTFE. 
g. Stem: Stainless steel. 
h. Ball: Stainless steel, vented. 
i. Port: Full. 

2.05 IRON BALL VALVES 

A. Class 125, Iron Ball Valves: 
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1. Description: 

a. Standard: MSS SP-72. 
b. CWP Rating: 200 psig (1380 kPa). 
c. Body Design: Split body. 
d. Body Material: ASTM A 126, gray iron. 
e. Ends: Flanged or threaded. 
f. Seats: PTFE. 
g. Stem: Stainless steel. 
h. Ball: Stainless steel. 
i. Port: Full. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. 
Remove special packing materials, such as blocks, used to prevent disc movement dur-
ing shipping and handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and seats 
made accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for 
proper size, length, and material. Verify that gasket is of proper size, that its material 
composition is suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.02 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow ser-
vice, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install valve tags. Comply with requirements in Section 220553 "Identification for 
Plumbing Piping and Equipment" for valve tags and schedules. 
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3.03 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valves with specified CWP ratings are unavailable, the same types of valves with 
higher CWP ratings may be substituted. 

B. Select valves with the following end connections: 

1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded ends except where 
solder-joint valve-end option is indicated in valve schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends ex-
cept where threaded valve-end option is indicated in valve schedules below. 

3. For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends. 
4. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except 

where threaded valve-end option is indicated in valve schedules below. 

3.04 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 (DN 50) and Smaller: 

1. Bronze  and Brass Valves: May be provided with solder-joint ends instead of 
threaded ends. 

2. Two-piece, brass ball valves with full port and brass trim. 
3. Two-piece, bronze ball valves with full port and bronze or brass  trim. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 

1. Steel and Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): May be provided 
with threaded ends instead of flanged ends. 

2. Class 150, steel ball valves with full port. 
3. Class 150, iron ball valves. 

END OF SECTION 22 05 23.12 
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PART 1 - GENERAL 

SECTION 22 05 29 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 
EQUIPMENT 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 

B. Related Sections: 

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for tra-
peze hangers for pipe and equipment supports. 

1.03 DEFINITIONS 

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.04 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using perfor-
mance requirements and design criteria indicated. 

B. Structural Performance: Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions in-
dicated according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment and ob-
tain approval from authorities having jurisdiction. 
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1.05 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrica-
tion and installation details and include calculations for the following; include Product 
Data for components: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the quali-
fied professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Design Calculations: Calculate requirements for designing trapeze hangers. 

1.06 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.07 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME 
Boiler and Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.01 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped. 
3. Nonmetallic Coatings: Plastic coating, jacket, or liner. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Copper Pipe Hangers: 
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1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-
fabricated components. 

2.02 HANGER RODS: CONTINUOUS-THREAD ROD, NUTS, AND WASHER 
MADE OF COPPER-COATED STEELTRAPEZE PIPE HANGERS 

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly 
made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, 
nuts, saddles, and U-bolts. 

2.03 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Description: Shop- or field-fabricated pipe-support assembly for supporting mul-
tiple parallel pipes. 

2. Standard: MFMA-4. 
3. Channels: Continuous slotted steel channel with inturned lips. 
4. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 
6. Metallic Coating: Hot-dipped galvanized. 

PART 3 - EXECUTION 

3.01 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hang-
ers, supports, clamps, and attachments as required to properly support piping from the 
building structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Ar-
range for grouping of parallel runs of horizontal piping, and support together on field-
fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size 
or install intermediate supports for smaller diameter pipes as specified for indi-
vidual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads 
being supported. Weld steel according to AWS D1.1/D1.1M. 

C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and 
support together on field-assembled metal framing systems. 
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D. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, 
nuts, washers, and other accessories. 

E. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

F. Install hangers and supports to allow controlled thermal and seismic movement of pip-
ing systems, to permit freedom of movement between pipe anchors, and to facilitate ac-
tion of expansion joints, expansion loops, expansion bends, and similar units. 

G. Install lateral bracing with pipe hangers and supports to prevent swaying. 

H. Load Distribution: Install hangers and supports so that piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment. 

I. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not ex-
ceed maximum pipe deflections allowed by ASME B31.9 for building services piping. 

J. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project 
through insulation. 

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger 
shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building ser-
vices piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier 
is indicated. Fill interior voids with insulation that matches adjoining insulation. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on 
rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. 
Shields shall span an arc of 180 degrees. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on 
rollers. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 
0.048 inch (1.22 mm) thick. 

b. NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick. 
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c. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and 
0.06 inch (1.52 mm) thick. 

5. Thermal-Hanger Shields: Install with insulation same thickness as piping insula-
tion. 

3.02 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers. 

B. Fit exposed connections together to form hairline joints. Field weld connections that 
cannot be shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 
welding; appearance and quality of welds; and methods used in correcting welding 
work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength and cor-
rosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.03 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 
mm). 

3.04 PAINTING 

A. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abrad-
ed areas of shop paint on miscellaneous metal are specified in Section 099000 “Painting 
and Coating.” 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

3.05 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 
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B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not speci-
fied in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment 
that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments 
are in direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and metal framing systems and attachments 
for general service applications. 

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Use thermal-hanger shield inserts for insulated piping and tubing. 

I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated 
or insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750). 

2. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

3. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or 
contraction. 

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 
to NPS 24 (DN 24 to DN 600). 

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for 
heavy loads. 

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping in-
stallations. 

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various 

types of building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 deg C) 

piping installations. 
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L. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are 
not specified in piping system Sections. 

M. Comply with MFMA-103 for metal framing system selections and applications that are 
not specified in piping system Sections. 

END OF SECTION 22 05 29 
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PART 1 - GENERAL 

SECTION 22 05 53 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Pipe labels. 
3. Stencils. 
4. Valve tags. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Samples: For color, letter style, and graphic representation required for each identifica-
tion material and device. 

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the 
proposed content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules: For each piping system to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.01 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness: stainless steel, 0.025-inch (0.64-mm) minimum thick-
ness, and having predrilled or stamped holes for attachment hardware. 

2. Letter Color: Black. 
3. Background Color: White. 
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4. Minimum Label Size: Length and width vary for required label content, but not 
less than 2-1/2 by 3/4 inch (64 by 19 mm). 

5. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is 
less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 
inches (1830 mm), and proportionately larger lettering for greater viewing dis-
tances. Include secondary lettering two-thirds to three-quarters the size of princi-
pal lettering. 

6. Fasteners: Stainless-steel rivets or self-tapping screws. 
7. Adhesive: Contact-type permanent adhesive, compatible with label and with sub-

strate. 

B. Plastic Labels for Equipment: 

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical en-
graving, 1/8 inch (3.2 mm) thick, and having predrilled holes for attachment 
hardware. 

2. Letter Color: Black. 
3. Background Color: White. 
4. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 

deg C). 
5. Minimum Label Size: Length and width vary for required label content, but not 

less than 2-1/2 by 3/4 inch (64 by 19 mm). 
6. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is 

less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 
inches (1830 mm), and proportionately larger lettering for greater viewing dis-
tances. Include secondary lettering two-thirds to three-quarters the size of princi-
pal lettering. 

7. Fasteners: Stainless-steel rivets or self-tapping screws. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with sub-

strate. 

C. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 

D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-
inch (A4) bond paper. Tabulate equipment identification number, and identify Drawing 
numbers where equipment is indicated (plans, details, and schedules) and the Specifica-
tion Section number and title where equipment is specified. Equipment schedule shall 
be included in operation and maintenance data. 

2.02 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with let-
tering indicating service, and showing flow direction. 
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B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover circum-
ference of pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive back-
ing. 

D. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings; also include pipe size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with piping-system service lettering to accom-
modate both directions or as separate unit on each pipe label to indicate flow di-
rection. 

2. Lettering Size: Size letters according to ASME A13.1 for piping. 

2.03 STENCILS 

A. Stencils for Piping: 

1. Lettering Size: At least 1/2 inch (13 mm) for viewing distances up to 72 inches 
(1830 mm) and proportionately larger lettering for greater viewing distances. 

2. Stencil Material: Fiberboard. 
3. Stencil Paint: Exterior, gloss, acrylic enamel  in colors complying with recom-

mendations in ASME A13.1 unless otherwise indicated. Paint may be in pressur-
ized spray-can form. 

4. Identification Paint: Exterior, acrylic enamel  in colors according to ASME A13.1 
unless otherwise indicated. Paint may be in pressurized spray-can form. 

2.04 VALVE TAGS 

A. Valve Tags: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system ab-
breviation and 1/2-inch (13-mm) numbers. 

1. Tag Material: stainless steel, 0.025-inch (0.64-mm) minimum thickness, and hav-
ing predrilled or stamped holes for attachment hardware. 

2. Fasteners: Brass wire-link chain or beaded chain. 

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabu-
late valve number, piping system, system abbreviation (as shown on valve tag), location 
of valve (room or space), normal-operating position (open, closed, or modulating), and 
variations for identification. Mark valves for emergency shutoff and similar special us-
es. 

1. Valve-tag schedule shall be included in operation and maintenance data. 
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PART 3 - EXECUTION 

3.01 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identifica-
tion devices, including dirt, oil, grease, release agents, and incompatible primers, paints, 
and encapsulants. 

3.02 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting 
of surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.03 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.04 PIPE LABEL INSTALLATION 

A. Piping Color Coding: Painting of piping is specified Section 099100 "Painting." 

B. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured 
pipe labels, at Installer's option. Install stenciled pipe labels, complying with 
ASME A13.1, with painted, color-coded bands or rectangles on each piping system. 

1. Identification Paint: Use for contrasting background. 
2. Stencil Paint: Use for pipe marking. 

C. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible 
ceilings in finished spaces; machine rooms; accessible maintenance spaces such as 
shafts, tunnels, and plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal 

units. Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of con-

cealed piping. 
5. Near major equipment items and other points of origination and termination. 
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6. Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals 
to 25 feet (7.6 m) in areas of congested piping and equipment. 

7. On piping above removable acoustical ceilings. Omit intermediately spaced la-
bels. 

D. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, 
including pipes where flow is allowed in both directions. 

E. Pipe Label Color Schedule: 

1. Domestic Water Piping 

a. Background: Safety green. 
b. Letter Colors: White. 

2. Sanitary Waste and Storm Drainage Piping: 

a. Background Color: Safety black. 
b. Letter Color: White. 

3.05 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves, valves 
within factory-fabricated equipment units, shutoff valves, faucets, convenience and 
lawn-watering hose connections, and similar roughing-in connections of end-use fix-
tures and units. List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme 
and with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 

a. Hot and Cold Water: 2 inches (50 mm), square . 

2. Valve-Tag Colors: 

a. Hot and Cold Water: Safety green. 

3. Letter Colors: 

a. Hot and Cold Water: White. 

END OF SECTION 22 05 53 
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PART 1 - GENERAL 

SECTION 22 07 19 - PLUMBING PIPING INSULATION  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section includes insulating the following plumbing piping services: 
1. Domestic hot-water piping. 
2. Condensate piping. 
3. Supplies and drains for handicap-accessible lavatories and sinks. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, water-
vapor permeance thickness, and jackets (both factory- and field-applied, if any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other 
work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each 
type of insulation and hanger. 

2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for 
each type of insulation. 

3. Detail removable insulation at piping specialties, equipment connections, and ac-
cess panels. 

4. Detail application of field-applied jackets. 
5. Detail application at linkages of control devices. 

1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insula-
tion materials, sealers, attachments, cements, and jackets, with requirements indicated. 
Include dates of tests and test methods employed. 

C. Field quality-control reports. 



ALAMEDA EMERGENCY OPERATIONS CENTER 22 07 19 - 2 
JULY 28, 2014, 213091.00 PLUMBING PIPING INSULATION 

 

1.05 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an appren-
ticeship program or another craft training program certified by the Department of La-
bor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as determined by 
testing identical products according to ASTM E 84 by a testing agency acceptable to au-
thorities having jurisdiction. Factory label insulation and jacket materials and adhesive, 
mastic, tapes, and cement material containers, with appropriate markings of applicable 
testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 

C. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Supply and Drain Protective Shielding Guards: ICC A117.1. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with appro-
priate ASTM standard designation, type and grade, and maximum use temperature. 

1.07 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation applica-
tion. Before preparing piping Shop Drawings, establish and maintain clearance re-
quirements for installation of insulation and field-applied jackets and finishes and for 
space required for maintenance. 

1.08 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing. Insulation application may begin on segments that have satisfactory test re-
sults. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 
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PART 2 - PRODUCTS 

2.01 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping In-
sulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, 
Underground Piping Insulation Schedule" articles for where insulating materials shall 
be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content 
of less than 50 ppm when tested according to ASTM C 871. 

D. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type I. Factory-applied 
jacket requirements are specified in "Factory-Applied Jackets" Article. 

E. Mineral-Fiber, Preformed Pipe Insulation: 

1. Type I, 850 Deg F (454 Deg C) Materials: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 547, Type I, Grade A, with factory-
applied ASJ. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 

2.02 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 
bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. For indoor applications, adhesive shall have a VOC content of 80 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. ASJ Adhesive Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding in-
sulation jacket lap seams and joints. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.03 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 
with MIL-PRF-19565C, Type II. 
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1. For indoor applications, use mastics that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services. 

1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm (0.009 
metric perm) at 43-mil (1.09-mm) dry film thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 
deg C). 

3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight. 
4. Color: White. 

2.04 LAGGING ADHESIVES 

A. Description: Comply with MIL-A-3316C, Class I, Grade A, and shall be compatible 
with insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging 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. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere 
fire-resistant lagging cloths over pipe insulation. 

3. Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 deg C). 
4. Color: White. 

2.05 SEALANTS 

A. Joint Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 
2. Permanently flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 100 to plus 300 deg F (Minus 73 to plus 149 

deg C). 
4. Color: White or gray. 
5. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 
2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 

deg C). 
4. Color: White. 
5. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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2.06 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. 
When factory-applied jackets are indicated, comply with the following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I. 

2.07 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhe-
sive, complying with ASTM C 1136. 

1. Width: 3 inches (75 mm). 
2. Thickness: 11.5 mils (0.29 mm). 
3. Adhesion: 90 ounces force/inch (1.0 N/mm) in width. 
4. Elongation: 2 percent. 
5. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width. 
6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 
7. Tensile Strength: 18 lbf/inch (3.3 N/mm) in width. 

2.08 SECUREMENTS 

A. Bands: 

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 0.015 inch 
(0.38 mm) thick, 3/4 inch (19 mm) wide with wing seal 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stain-
less steel or Monel. 

C. Wire: 0.062-inch (1.6-mm) soft-annealed, stainless steel. 

2.09 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers, : 

1. Description: Manufactured plastic wraps for covering plumbing fixture  hot- and 
cold-water supplies and trap and drain piping. Comply with Americans with Dis-
abilities Act (ADA) requirements. 

B. Protective Shielding Piping Enclosures, : 

1. Description: Manufactured plastic enclosure for covering plumbing fixture hot- 
and cold-water supplies and trap and drain piping. Comply with ADA require-
ments. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials 
that will adversely affect insulation application. 

3.03 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces; free of voids throughout the length of piping including fittings, valves, and 
specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses 
required for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. In-
stall accessories that do not corrode, soften, or otherwise attack insulation or jacket in 
either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and special-
ties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints 
with adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-barrier mastic. 
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1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on 

anchor legs from point of attachment to supported item to point of attachment to 
structure. Taper and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal insula-
tion to insulation inserts with adhesive or sealing compound recommended by in-
sulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install 
shields over jacket, arranged to protect jacket from tear or puncture by hanger, 
support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate 
and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material 

as insulation jacket. Secure strips with adhesive and outward clinching staples 
along both edges of strip, spaced 4 inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Install insulation 
with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-
sealing lap. Staple laps with outward clinching staples along edge at 2 inches (50 
mm) o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's 
written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 
joints and at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 
nominal thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations and 
cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged are-
as. Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, 
and seal patches similar to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Cleanouts. 
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3.04 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof 

surface and seal with joint sealant. For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor insu-
lation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) 
below top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation 
flush with sleeve seal. Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall 

surface and seal with joint sealant. For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor insu-
lation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flash-
ing at least 2 inches (50 mm). 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated): Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" for 
firestopping and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe: Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 078413 "Penetration Firestopping." 

3.05 GENERAL PIPE INSULATION INSTALLATION 
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A. Requirements in this article generally apply to all insulation materials except where 
more specific requirements are specified in various pipe insulation material installation 
articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other special-
ties with continuous thermal and vapor-retarder integrity unless otherwise indicat-
ed. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made 
from same material and density as adjacent pipe insulation. Each piece shall be 
butted tightly against adjoining piece and bonded with adhesive. Fill joints, 
seams, voids, and irregular surfaces with insulating cement finished to a smooth, 
hard, and uniform contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation 
of same material and thickness as used for adjacent pipe. Cut sectional pipe insu-
lation to fit. Butt each section closely to the next and hold in place with tie wire. 
Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe. Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one 
pipe diameter, whichever is thicker. For valves, insulate up to and including the 
bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular 
surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe. Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one 
pipe diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with 
insulating cement. Insulate strainers so strainer basket flange or plug can be easily 
removed and replaced without damaging the insulation and jacket. Provide a re-
movable reusable insulation cover. For below-ambient services, provide a design 
that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insula-
tion. Overlap adjoining pipe insulation by not less than two times the thickness of 
pipe insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with 
a mastic. Install vapor-barrier mastic for below-ambient services and a breather 
mastic for above-ambient services. Reinforce the mastic with fabric-reinforcing 
mesh. Trowel the mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible elas-
tomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, 
valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC covers 
to adjoining insulation facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union." 
Match size and color of pipe labels. 



ALAMEDA EMERGENCY OPERATIONS CENTER 22 07 19 - 10 
JULY 28, 2014, 213091.00 PLUMBING PIPING INSULATION 

 

C. Install removable insulation covers at locations indicated. Installation shall conform to 
the following: 

1. Make removable flange and union insulation from sectional pipe insulation of 
same thickness as that on adjoining pipe. Install same insulation jacket as adjoin-
ing pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend in-
sulation from flanges or union long at least two times the insulation thickness 
over adjacent pipe insulation on each side of flange or union. Secure flange cover 
in place with stainless-steel or aluminum bands. Select band material compatible 
with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, ex-
cept divide the two-part section on the vertical center line of valve body. 

3.06 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and 
tighten bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and pro-
trusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps 
with outward clinched staples at 6 inches (150 mm) o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not sta-
ple longitudinal tabs. Instead, secure tabs with additional adhesive as recommend-
ed by insulation material manufacturer and seal with vapor-barrier mastic and 
flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumfer-

ence of adjacent straight pipe segments with mineral-fiber blanket insulation. 
4. Install jacket material with manufacturer's recommended adhesive, overlap seams 

at least 1 inch (25 mm), and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation 
when available. 

2. When preformed insulation elbows and fittings are not available, install mitered 
sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Se-
cure insulation materials with wire or bands. 
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D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation 
when available. 

2. When preformed sections are not available, install mitered sections of pipe insula-
tion to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation with-
out disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.07 FINISHES 

A. Insulation with ASJ, or Other Paintable Jacket Material: Paint jacket with paint system 
identified below and as specified in Section 099100 "Paintings.” 

1. Flat Acrylic Finish:Two finish coats over a primer that is compatible with jacket 
material and finish coat paint. Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 

C. Do not field paint aluminum or stainless-steel jackets. 

3.08 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by 
removing field-applied jacket and insulation in layers in reverse order of their in-
stallation. Extent of inspection shall be limited to three locations of straight pipe, 
three locations of threaded fittings, three locations of welded fittings, two loca-
tions of threaded strainers, two locations of welded strainers, three locations of 
threaded valves, and three locations of flanged valves for each pipe service de-
fined in the "Piping Insulation Schedule, General" Article. 

D. All insulation applications will be considered defective Work if sample inspection re-
veals noncompliance with requirements. 

3.09 PIPING INSULATION SCHEDULE, GENERAL 



ALAMEDA EMERGENCY OPERATIONS CENTER 22 07 19 - 12 
JULY 28, 2014, 213091.00 PLUMBING PIPING INSULATION 

 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identi-
fied for each piping system and pipe size range. If more than one material is listed for a 
piping system, selection from materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the follow-
ing: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.10 INDOOR PIPING INSULATION SCHEDULE 

A. Condensate: 

1. NPS 1 (DN 25) and Smaller: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick. 

2. NPS 1-1/4 (DN 32) and Larger: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick. 

B. Domestic Hot Water: 

1. NPS 1-1/4 (DN 32) and Smaller: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick. 

2.  NPS 1-1/2 (DN 40) and Larger: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick. 

C. Exposed Sanitary Drains, Domestic Cold Water, Domestic Hot Water, and Stops for 
Plumbing Fixtures for People with Disabilities: 

1. All Pipe Sizes: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick. 

D. Floor Drains, Traps, and Sanitary Drain Piping within 10 Feet (3 m) of Drain Receiving 
Condensate and Equipment Drain Water below 60 Deg F (16 Deg C): 

1. All Pipe Sizes: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick. 

END OF SECTION 22 07 19 
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PART 1 - GENERAL 

SECTION 22 11 16 - DOMESTIC WATER PIPING  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Under-building-slab and aboveground domestic water pipes, tubes, and fittings 
inside buildings. 

2. Encasement for piping. 

1.03 ACTION SUBMITTALS 

A. Product Data: For transition fittings and dielectric fittings. 

1.04 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

B. Field quality-control reports. 

1.05 FIELD CONDITIONS 

A. Interruption of Existing Water Service: Do not interrupt water service to facilities occu-
pied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary water service according to requirements indicated: 

1. Notify Owner no fewer than seven days in advance of proposed interruption of 
water service. 

2. Do not interrupt water service without Owner's written permission. 

PART 2 - PRODUCTS 

2.01 PIPING MATERIALS 
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A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and pipe 
sizes. 

B. Potable-water piping and components shall comply with NSF 14 and NSF 61. Plastic 
piping components shall be marked with "NSF-pw." 

2.02 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube: ASTM B 88, Type L (ASTM B 88M, Type B) water tube, drawn 
temper. 

B. Soft Copper Tube: ASTM B 88, Type K (ASTM B 88M, Type A) water tube, annealed 
temper. 

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fit-
tings. 

E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. 

F. Copper Unions: 

1. MSS SP-123. 
2. Cast-copper-alloy, hexagonal-stock body. 
3. Ball-and-socket, metal-to-metal seating surfaces. 
4. Solder-jointor threaded ends. 

2.03 PIPING JOINING MATERIALS 

A. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for 
general-duty brazing unless otherwise indicated. 

2.04 ENCASEMENT FOR PIPING 

A. Standard: ASTM A 674 or AWWA C105/A21.5. 

B. Form: Sheet or tube. 

C. Color: natural. 

2.05 TRANSITION FITTINGS 

A. General Requirements: 
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1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 

2.06 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be 
joined. 

B. Dielectric Unions: 

1. Standard: ASSE 1079. 
2. Pressure Rating: 150 psig (1035 kPa). 
3. End Connections: Solder-joint copper alloyand threaded ferrous. 

C. Dielectric Flanges: 

1. Standard: ASSE 1079. 
2. Factory-fabricated, bolted, companion-flange assembly. 
3. Pressure Rating: 150 psig (1035 kPa). 
4. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous. 

D. Dielectric Nipples: 

1. Standard: IAPMO PS 66. 
2. Electroplated steel nipple complying with ASTM F 1545. 
3. End Connections: Male threaded or grooved. 
4. Lining: Inert and noncorrosive, propylene. 

PART 3 - EXECUTION 

3.01 EARTHWORK 

A. Comply with requirements in Section 312200 "Earthwork and Grading" for excavating, 
trenching, and backfilling. 

3.02 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
domestic water piping. Indicated locations and arrangements are used to size pipe and 
calculate friction loss, expansion, and other design considerations. Install piping as indi-
cated unless deviations to layout are approved on coordination drawings. 
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B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 

C. Install underground copper tube in PE encasement according to ASTM A 674 or 
AWWA C105/A21.5. 

D. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with 
valve inside the building at each domestic water-service entrance. Install shutoff valve 
immediately upstream of each dielectric fitting. 

E. Install domestic water piping level with 0.25 percent slope downward toward drain and 
plumb. 

F. Install piping concealed from view and protected from physical contact by building oc-
cupants unless otherwise indicated and except in equipment rooms and service areas. 

G. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls. Diagonal runs are prohibited unless specifi-
cally indicated otherwise. 

H. Install piping above accessible ceilings to allow sufficient space for ceiling panel re-
moval, and coordinate with other services occupying that space. 

I. Install piping to permit valve servicing. 

J. Install nipples, unions, special fittings, and valves with pressure ratings the same as or 
higher than the system pressure rating used in applications below unless otherwise indi-
cated. 

K. Install piping free of sags and bends. 

L. Install fittings for changes in direction and branch connections. 

M. Install unions in copper tubing at final connection to each piece of equipment, machine, 
and specialty. 

N. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with re-
quirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

O. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with re-
quirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

P. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing 
Piping." 

3.03 JOINT CONSTRUCTION 
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A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings 
before assembly. 

C. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," 
"Brazed Joints" chapter. 

D. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with mate-
rials of both piping systems. 

3.04 TRANSITION FITTING INSTALLATION 

A. Transition Fittings in Aboveground Domestic Water Piping NPS 2 (DN 50) and Small-
er: Plastic-to-metal transition fittings or unions. 

3.05 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 (DN 50)and Smaller: Use dielectric unions. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges. 

3.06 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger, support products, and installation in Sec-
tion 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Vertical Piping: MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS 
Type 44, pipe rolls. Support pipe rolls on trapeze. 

B. Support vertical piping and tubing at base and at each floor. 

C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 
inch (10 mm). 

D. Install hangers for copper tubing with the following maximum horizontal spacing and 
minimum rod diameters: 
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1. NPS 3/4 (DN 20) and Smaller: 60 inches (1500 mm) with 3/8-inch (10-mm) rod. 
2. NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches (1800 mm) with 3/8-inch 

(10-mm) rod. 
3. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch 

(10-mm) rod. 
4. NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2-inch (13-mm) rod. 

E. Install supports for vertical copper tubing every 10 feet (3 m). 

F. Support piping and tubing not listed in this article according to MSS SP-69 and manu-
facturer's written instructions. 

3.07 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service and 
maintenance. 

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to 
join dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and 
connect to the following: 
1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but 

not smaller than sizes of water heater connections. 
2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not 

smaller than that required by plumbing code. 
3. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than 

equipment connections. Provide shutoff valve and union for each connection. Use 
flanges instead of unions for NPS 2-1/2 (DN 65) and larger. 

3.08 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification materials and 
installation in Section 220553 "Identification for Plumbing Piping and Equipment." 

B. Label pressure piping with system operating pressure. 

3.09 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Piping Inspections: 
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a. Do not enclose, cover, or put piping into operation until it has been inspect-
ed and approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least one day 
before inspection must be made. Perform tests specified below in presence 
of authorities having jurisdiction: 

1) Roughing-in Inspection: Arrange for inspection of piping before con-
cealing or closing in after roughing in and before setting fixtures. 

2) Final Inspection: Arrange for authorities having jurisdiction to ob-
serve tests specified in "Piping Tests" Subparagraph below and to en-
sure compliance with requirements. 

c. Reinspection: If authorities having jurisdiction find that piping will not pass 
tests or inspections, make required corrections and arrange for reinspection. 

d. Reports: Prepare inspection reports and have them signed by authorities 
having jurisdiction. 

2. Piping Tests: 

a. Fill domestic water piping. Check components to determine that they are 
not air bound and that piping is full of water. 

b. Test for leaks and defects in new piping and parts of existing piping that 
have been altered, extended, or repaired. If testing is performed in seg-
ments, submit a separate report for each test, complete with diagram of por-
tion of piping tested. 

c. Leave new, altered, extended, or replaced domestic water piping uncovered 
and unconcealed until it has been tested and approved. Expose work that 
was covered or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 50 psig (345 kPa) above 
operating pressure, without exceeding pressure rating of piping system ma-
terials. Isolate test source and allow it to stand for four hours. Leaks and 
loss in test pressure constitute defects that must be repaired. 

e. Repair leaks and defects with new materials, and retest piping or portion 
thereof until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and inspec-
tions. 

C. Prepare test and inspection reports. 

3.10 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
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3. Open throttling valves to proper setting. 

4. Remove plugs used during testing of piping and for temporary sealing of piping 
during installation. 

5. Remove and clean strainer screens. Close drain valves and replace drain plugs. 
6. Remove filter cartridges from housings and verify that cartridges are as specified 

for application where used and are clean and ready for use. 
7. Check plumbing specialties and verify proper settings, adjustments, and opera-

tion. 

3.11 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdic-
tion; if methods are not prescribed, use procedures described in either 
AWWA C651 or AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not ap-
pear at outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 
50 ppm (50 mg/L) of chlorine. Isolate with valves and allow to stand 
for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 
200 ppm (200 mg/L) of chlorine. Isolate and allow to stand for three 
hours. 

c. Flush system with clean, potable water until no chlorine is in water coming 
from system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 
e. Submit water samples in sterile bottles to authorities having jurisdiction. 

B. Prepare and submit reports of purging and disinfecting activities. Include copies of wa-
ter-sample approvals from authorities having jurisdiction. 

C. Clean interior of domestic water piping system. Remove dirt and debris as work pro-
gresses. 

3.12 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may 
be used in applications below unless otherwise indicated. 
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B. Flanges and unions may be used for aboveground piping joints unless otherwise indi-
cated. 

C. Under-building-slab, domestic water, building-service piping, NPS 3 (DN 80) and 
smaller , shall be the following: 

1. Hard or Soft copper tube, ASTM B 88, Type K (ASTM B 88M, Type A) 
wrought-copper, solder-joint fittings; and brazed joints. 

D. Aboveground domestic water piping, NPS 2 (DN 50) and smaller, shall be the follow-
ing: 
1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B) cast or wrought-

copper, solder-joint fittings; and brazed joints. 

E. Aboveground domestic water piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100), shall be 
the following: 

1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); cast- or 
wrought-copper, solder-joint fittings; and brazed joints. 

3.13 VALVE SCHEDULE 

A. Drawings indicate valve types to be used. Where specific valve types are not indicated, 
the following requirements apply: 

1. Shutoff Duty: Use ball valves for piping NPS 2 (DN 50) and smaller. Use ball 
valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger. 

2. Throttling Duty: Use ball valves for piping NPS 2 (DN 50) and smaller. Use ball 
valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger. 

3. Drain Duty: Hose-end drain valves. 

B. Use check valves to maintain correct direction of domestic water flow to and from 
equipment. 

END OF SECTION 22 11 16 
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PART 1 - GENERAL 

SECTION 22 11 19 - DOMESTIC WATER PIPING SPECIALTIES  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Vacuum breakers. 
2. Temperature-actuated, water mixing valves. 
3. Hose bibbs. 
4. Water-hammer arresters. 
5. Trap-seal primer valves. 
6. Flexible connectors. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For domestic water piping specialties. 

1. Include diagrams for power, signal, and control wiring. 

1.04 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For domestic water piping specialties to include in 
emergency, operation, and maintenance manuals. 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES 
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A. Potable-water piping and components shall comply with NSF 61 

2.02 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig (860 kPa) 
unless otherwise indicated. 

2.03 VACUUM BREAKERS 

A. Hose-Connection Vacuum Breakers : 

1. Standard: ASSE 1011. 
2. Body: Bronze, nonremovable, with manual drain. 
3. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7. 
4. Finish: Chrome or nickel plated. 

2.04 TEMPERATURE-ACTUATED, WATER MIXING VALVES 

A. Individual-Fixture, Water Tempering Valves: 

1. Standard: ASSE 1016, thermostatically controlled, water tempering valve. 
2. Pressure Rating: 125 psig (860 kPa) minimum unless otherwise indicated. 
3. Body: Bronze body with corrosion-resistant interior components. 
4. Temperature Control: Adjustable. 
5. Inlets and Outlet: Threaded. 
6. Finish: Rough or chrome-plated bronze. 

2.05 HOSE BIBBS 

A. Hose Bibbs : 

1. Standard: ASME A112.18.1 for sediment faucets. 
2. Body Material: Bronze. 
3. Seat: Bronze, replaceable. 
4. Supply Connections: NPS 1/2 or NPS 3/4 (DN 15 or DN 20) threaded or solder-

joint inlet. 
5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7. 
6. Pressure Rating: 125 psig (860 kPa). 
7. Vacuum Breaker: Integral or field-installation, nonremovable, drainable, hose-

connection vacuum breaker complying with ASSE 1011. 
8. Finish for Finished Rooms: Chrome or nickel plated. 
9. Operation for Finished Rooms: Operating key. 
10. Include operating key with each operating-key hose bibb. 
11. Include integral wall flange with each chrome- or nickel-plated hose bibb. 
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2.06 WATER-HAMMER ARRESTERS 

A. Water-Hammer Arresters: 

1. Standard: ASSE 1010 or PDI-WH 201. 
2. Type: Copper tube with piston. 
3. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through 

F. 

2.07 TRAP-SEAL PRIMER DEVICE 

A. Supply-Type, Trap-Seal Primer Device : 

1. Standard: ASSE 1018. 
2. Pressure Rating: 125 psig (860 kPa) minimum. 
3. Body: Bronze. 
4. Inlet and Outlet Connections: NPS 1/2 (DN 15) threaded, union, or solder joint. 
5. Gravity Drain Outlet Connection: NPS 1/2 (DN 15) threaded or solder joint. 
6. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not 

chrome finished. 

2.08 FLEXIBLE CONNECTORS 

A. Stainless-Steel-Hose Flexible Connectors: Corrugated-stainless-steel tubing with stain-
less-steel wire-braid covering and ends welded to inner tubing. 

1. Working-Pressure Rating: Minimum 200 psig (1380 kPa). 
2. End Connections NPS 2 (DN 50) and Smaller: Threaded steel-pipe nipple. 
3. End Connections NPS 2-1/2 (DN 65) and Larger: Flanged steel nipple. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install temperature-actuated, water mixing valves with check stops or shutoff valves on 
inlets and with shutoff valve on outlet. 

B. Install water-hammer arresters in water piping according to PDI-WH 201. 

C. Install supply-type, trap-seal primer valves with outlet piping pitched down toward 
drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. 
Adjust valve for proper flow. 

3.02 CONNECTIONS 
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A. Comply with requirements for ground equipment in Section 260526 "Grounding and 
Bonding for Electrical Systems." 

3.03 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment name-
plate or sign on or near each of the following: 
1. Supply-type, trap-seal primer valves. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate 
safety and emergency precautions, and warn of hazards and improper operations, in ad-
dition to identifying unit. Nameplates and signs are specified in Section 220553 "Identi-
fication for Plumbing Piping and Equipment." 

3.04 FIELD QUALITY CONTROL 

A. Domestic water piping specialties will be considered defective if they do not pass tests 
and inspections. 

B. Prepare test and inspection reports. 

3.05 ADJUSTING 

A. Set field-adjustable temperature set points of temperature-actuated, water mixing 
valves. 

END OF SECTION 22 11 19 
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PART 1 - GENERAL 

SECTION 22 13 16 - SANITARY WASTE AND VENT PIPING  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 
3. Encasement for underground metal piping. 

1.03 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum 
working pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:10-foot head of water (30 kPa). 

B. Seismic Performance: Soil, waste, and vent piping and support and installation shall 
withstand the effects of earthquake motions determined according to ASCE/SEI 7. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.05 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates: For waste and vent piping, accessories, and compo-
nents, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Detailed description of piping anchorage devices on which the certification is 
based and their installation requirements. 

B. Field quality-control reports. 
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1.06 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

1.07 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary service according to requirements indicated: 

1. Notify Owner no fewer than seven  days in advance of proposed interruption of 
sanitary waste service. 

2. Do not proceed with interruption of sanitary waste service without Owner's writ-
ten permission. 

PART 2 - PRODUCTS 

2.01 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and pipe 
sizes. 

2.02 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 888 or CISPI 301. 

B. Heavy-Duty, Hubless-Piping Couplings: 

1. Standards: ASTM C 1277 and ASTM C 1540. 
2. Description: Stainless-steel shield with stainless-steel bands and tightening devic-

es; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.03 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. General Requirements: Fitting or device for joining piping with small differences 
in OD's or of different materials. Include end connections same size as and com-
patible with pipes to be joined. 

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified 
piping system fitting. 

3. Unshielded, Nonpressure Transition Couplings: 
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a. Standard: ASTM C 1173. 
b. Description: Elastomeric, sleeve-type, reducing or transition pattern. In-

clude shear ring and corrosion-resistant-metal tension band and tightening 
mechanism on each end. 

c. Sleeve Materials: 

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber. 
2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, 

PVC. 
3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compati-

ble with pipe materials being joined. 

B. Dielectric Fittings: 

1. General Requirements: Assembly of copper alloy and ferrous materials with sepa-
rating nonconductive insulating material. Include end connections compatible 
with pipes to be joined. 

2. Dielectric Unions: 

a. Description: 

1) Standard: ASSE 1079. 
2) Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 

deg C). 
3) End Connections: Solder-joint copper alloy and threaded ferrous. 

3. Dielectric Flanges: 

a. Description: 

1) Standard: ASSE 1079. 
2) Factory-fabricated, bolted, companion-flange assembly. 
3) Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 

deg C). 
4) End Connections: Solder-joint copper alloy and threaded ferrous; 

threaded solder-joint copper alloy and threaded ferrous. 

2.04 ENCASEMENT FOR UNDERGROUND METAL PIPING 

A. Standard: ASTM A 674 or AWWA C105/A 21.5. 

B. Material: High-density, cross-laminated polyethylene film of 0.004-inch (0.10-mm) 
minimum thickness. 

C. Form: Sheet or tube. 

D. Color: Blackornatural. 



ALAMEDA EMERGENCY OPERATIONS CENTER 22 13 16 - 4 
JULY 28, 2014, 213091.00 SANITARY WASTE AND VENT PIPING 

 

PART 3 - EXECUTION 

3.01 EARTH MOVING 

A. Comply with requirements for excavating, trenching, and backfilling specified in Sec-
tion 312200 "Earthwork and Grading." 

3.02 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems. Indicated locations and arrangements were used to size pipe and calcu-
late friction loss, expansion, and other design considerations. Install piping as indicated 
unless deviations to layout are approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment 
rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls. Diagonal runs are prohibited unless specifi-
cally indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel re-
moval. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Install seismic restraints on piping. Make changes in direction for soil and waste drain-
age and vent piping using appropriate branches, bends, and long-sweep bends. Sanitary 
tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of 
flow is from horizontal to vertical. Use long-turn, double Y-branch and 1/8-bend fittings 
if two fixtures are installed back to back or side by side with common drain pipe. 
Straight tees, elbows, and crosses may be used on vent lines. Do not change direction of 
flow more than 90 degrees. Use proper size of standard increasers and reducers if pipes 
of different sizes are connected. Reducing size of drainage piping in direction of flow is 
prohibited. 

K. Lay buried building drainage piping beginning at low point of each system. Install true 
to grades and alignment indicated, with unbroken continuity of invert. Place hub ends of 
piping upstream. Install required gaskets according to manufacturer's written instruc-
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tions for use of lubricants, cements, and other installation requirements. Maintain swab 
in piping and pull past each joint as completed. 

L. Install soil and waste drainage and vent piping at the following minimum slopes unless 
otherwise indicated: 

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping 
NPS 3 (DN 80) and smaller; 2 percent  downward in direction of flow for piping 
NPS 4 (DN 100) and larger. 

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow. 
3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack. 

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Hand-
book," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

1. Install encasement on underground piping according to ASTM A 674 or 
AWWA C105/A 21.5. 

N. Plumbing Specialties: 
1. Install cleanouts at grade and extend to where building sanitary drains connect to 

building sanitary sewers in sanitary drainage gravity-flow piping. Comply with 
requirements for cleanouts specified in Section 221319 "Sanitary Waste Piping 
Specialties." 

2. Install drains in sanitary drainage gravity-flow piping. Comply with requirements 
for drains specified in Section 221319 "Sanitary Waste Piping Specialties." 

O. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

P. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with re-
quirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

Q. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with re-
quirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

R. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing 
Piping." 

3.03 JOINT CONSTRUCTION 

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for hubless-piping coupling joints. 
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3.04 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in OD's. 
2. In Drainage Piping: Unshieldednonpressure transition couplings. 

B. Dielectric Fittings: 

1. Install dielectric fittings in piping at connections of dissimilar metal piping and 
tubing. 

2. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric unions. 
3. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric 

flanges. 

3.05 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger and support devices and installation speci-
fied in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environ-
ments. 

2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive envi-
ronments. 

3. Vertical Piping: MSS Type 8 or Type 42, clamps. 
4. Install individual, straight, horizontal piping runs: 

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet (30 m) if Indicated: MSS Type 49, spring cushion 

rolls. 

5. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS 
Type 44, pipe rolls. Support pipe rolls on trapeze. 

6. Base of Vertical Piping: MSS Type 52, spring hangers. 

B. Support horizontal piping and tubing within 12 inches (300 mm) of each fitting and 
coupling. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch (10-mm) 
minimum rods. 

E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing 
and minimum rod diameters: 
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1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 60 inches (1500 mm) with 3/8-inch 
(10-mm) rod. 

2. NPS 3 (DN 80): 60 inches (1500 mm) with 1/2-inch (13-mm) rod. 
3. NPS 4 and NPS 5 (DN 100 and DN 125): 60 inches (1500 mm) with 5/8-inch (16-

mm) rod. 
4. Spacing for 10-foot (3-m) lengths may be increased to 10 feet (3 m). Spacing for 

fittings is limited to 60 inches (1500 mm). 

F. Install supports for vertical cast-iron soil piping every 15 feet (4.5 m). 

G. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's 
written instructions. 

3.06 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fit-
ting to join dissimilar piping materials. 

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller 
than required by plumbing code. 

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indi-
cated, but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with 
cover flush with floor. 

5. Comply with requirements for  cleanouts and drains specified in Section 221319 
"Sanitary Waste Piping Specialties." 

D. Where installing piping adjacent to equipment, allow space for service and maintenance 
of equipment. 

E. Make connections according to the following unless otherwise indicated: 

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at 
final connection to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves 
and at final connection to each piece of equipment. 

3.07 IDENTIFICATION 
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A. Identify exposed sanitary waste and vent piping. Comply with requirements for identifi-
cation specified in Section 220553 "Identification for Plumbing Piping and Equipment." 

3.08 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspec-
tion must be made. Perform tests specified below in presence of authorities having ju-
risdiction. 

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or 
closing-in after roughing-in and before setting fixtures. 

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or in-
spection, make required corrections and arrange for reinspection. 

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdic-
tion. 

D. Test sanitary drainage and vent piping according to procedures of authorities having ju-
risdiction or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have 
been altered, extended, or repaired. If testing is performed in segments, submit 
separate report for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage 
and vent piping until it has been tested and approved. Expose work that was cov-
ered or concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping except out-
side leaders on completion of roughing-in. Close openings in piping system and 
fill with water to point of overflow, but not less than 10-foot head of water (30 
kPa). From 15 minutes before inspection starts to completion of inspection, water 
level must not drop. Inspect joints for leaks. 

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and 
traps filled with water, test connections and prove they are gastight and water-
tight. Plug vent-stack openings on roof and building drains where they leave 
building. Introduce air into piping system equal to pressure of 1-inch wg (250 Pa). 
Use U-tube or manometer inserted in trap of water closet to measure this pressure. 
Air pressure must remain constant without introducing additional air throughout 
period of inspection. Inspect plumbing fixture connections for gas and water 
leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, 
until satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 
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3.09 CLEANING AND PROTECTION 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and 
debris and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.10 PIPING SCHEDULE 

A. Aboveground, soil and waste piping NPS 4 (DN 100) and smaller shall be the follow-
ing: 
1. Hubless, cast-iron soil pipe and fittings heavy-duty hubless-piping couplings; and 

coupled joints. 

B. Aboveground, vent piping NPS 4 (DN 100) and smaller shall be the following: 
1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and 

coupled joints. 

C. Underground, soil, waste, and vent piping NPS 4 (DN 100) and smaller shall be the fol-
lowing: 
1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and 

coupled joints. 

END OF SECTION 221316 
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PART 1 - GENERAL 

SECTION 22 13 19 - SANITARY WASTE PIPING SPECIALTIES  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Cleanouts. 
2. Floor drains. 
3. Through-penetration firestop assemblies. 
4. Miscellaneous sanitary drainage piping specialties. 
5.  

1.03 DEFINITIONS 

A. ABS: Acrylonitrile-butadiene-styrene plastic. 

B. FOG: Fats, oils, and greases. 

C. FRP: Fiberglass-reinforced plastic. 

D. HDPE: High-density polyethylene plastic. 

E. PE: Polyethylene plastic. 

F. PP: Polypropylene plastic. 

G. PVC: Polyvinyl chloride plastic. 

1.04 ACTION SUBMITTALS 

A. Shop Drawings: Show fabrication and installation details for frost-resistant vent termi-
nals. 

1. Wiring Diagrams: Power, signal, and control wiring. 

1.05 CLOSEOUT SUBMITTALS 
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A. Operation and Maintenance Data: For drainage piping specialties to include in emer-
gency, operation, and maintenance manuals. 

1.06 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified test-
ing agency. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

1.07 COORDINATION 

A. Coordinate size and location of roof penetrations. 

PART 2 - PRODUCTS 

2.01 CLEANOUTS 

A. Exposed Metal Cleanouts  : 

1. ASME A112.36.2M, Cast-Iron Cleanouts: 

2. Standard: ASME A112.36.2M for cast iron  for cleanout test tee. 
3. Size: Same as connected drainage piping 
4. Body Material: Hubless, cast-iron soil pipe test tee as required to match connected 

piping. 
5. Closure: Countersunk or raised-head cast-iron plug. 
6. Closure Plug Size: Same as or not more than one size smaller than cleanout size. 

B. Metal Floor Cleanouts : 

1. ASME A112.36.2M, Cast-Iron Cleanouts: 

2. Standard: ASME A112.36.2M for cast-iron soil pipe with cast-iron ferrule 
cleanout. 

3. Size: Same as connected branch. 
4. TypeCast-iron soil pipe with cast-iron ferrule. 
5. Body or Ferrule: Cast iron . 
6. Clamping Device: Not required. 
7. Outlet Connection: Threaded. 
8. Closure: Cast-iron plug. 
9. Adjustable Housing Material: Cast iron with threads. 
10. Frame and Cover Material and Finish: Nickel-bronze, copper alloy. 
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11. Frame and Cover Shape: Round. 
12. Top Loading Classification: Medium Duty. 
13. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to 

cleanout. 

C. Cast-Iron Wall Cleanouts  

1. Standard: ASME A112.36.2M. Include wall access. 
2. Size: Same as connected drainage piping. 
3. Body: Hubless, cast-iron soil pipe test tee as required to match connected piping. 
4. Closure: Countersunk or raised-head cast-iron plug. 
5. Closure Plug Size: Same as or not more than one size smaller than cleanout size. 
6. Wall Access: Round, flat stainless-steel cover plate with screw. 

2.02 FLOOR DRAINS 

A. Cast-Iron Floor Drains  

1. Standard: ASME A112.6.3. 
2. Pattern: Floor drain. 
3. Body Material: Gray iron>. 
4. Seepage Flange: Required. 
5. Anchor Flange: Required. 
6. Clamping Device: Required. 
7. Outlet:Bottom. 
8. Backwater Valve: Not required. 
9. Coating on Interior and Exposed Exterior Surfaces: Not required. 
10. Sediment Bucket: Not required. 
11. Top or Strainer Material: Bronze. 
12. Top of Body and Strainer Finish: Nickel bronze. 
13. Top Shape: Round. 
14. Top Loading Classification: Medium Duty. 
15. Funnel: Not required. 
16. Inlet Fitting: Gray iron, with threaded inlet and threaded or spigot outlet, and trap-

seal primer valve connection. 
17. Trap Material: Cast iron. 
18. Trap Pattern: Deep-seal P-trap. 
19. Trap Features: Not required. 

2.03 THROUGH-PENETRATION FIRESTOP ASSEMBLIES 

A. Through-Penetration Firestop Assemblies: 

1. Standard: UL 1479 assembly of sleeve and stack fitting with firestopping plug. 
2. Size: Same as connected soil, waste, or vent stack. 
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3. Sleeve: Molded PVC plastic, of length to match slab thickness and with integral 
nailing flange on one end for installation in cast-in-place concrete slabs. 

2.04 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Deep-Seal Traps : 

1. Description: Cast-iron or bronze casting, with inlet and outlet matching connected 
piping and cleanout trap-seal primer valve connection. 

2. Size: Same as connected waste piping. 

a. NPS 2 (DN 50): 4-inch- (100-mm-) minimum water seal. 
b. NPS 2-1/2 (DN 65) and Larger: 5-inch- (125-mm-) minimum water seal. 

B. Floor-Drain, Trap-Seal Primer Fittings : 

1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-
seal primer valve connection. 

2. Size: Same as floor drain outlet with NPS 1/2 (DN 15) side inlet. 

C. Sleeve Flashing Device : 

1. Description: Manufactured, cast-iron fitting, with clamping device, that forms 
sleeve for pipe floor penetrations of floor membrane. Include galvanized-steel 
pipe extension in top of fitting that will extend 2 inches (51 mm) above finished 
floor and galvanized-steel pipe extension in bottom of fitting that will extend 
through floor slab. 

2. Size: As required for close fit to riser or stack piping. 

D. Vent Caps : 

1. Description: Cast-iron body with threaded or hub inlet and vandal-proof design. 
Include vented hood and setscrews to secure to vent pipe. 

2. Size: Same as connected stack vent or vent stack. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Equipment Mounting: 

B. Install cleanouts in aboveground piping and building drain piping according to the fol-
lowing, unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4 (DN 100). Use NPS 4 (DN 100) for 
larger drainage piping unless larger cleanout is indicated. 
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2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet (15 m) for piping NPS 4 (DN 100) and 

smaller and 100 feet (30 m) for larger piping. 
4. Locate at base of each vertical soil and waste stack. 

C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush 
with finished floor. 

D. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 

E. Install floor drains at low points of surface areas to be drained. Set grates of drains flush 
with finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor 

drainage. Set with grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches (750 mm) or Less: Equivalent to 1 percent slope, but not 
less than 1/4-inch (6.35-mm) total depression. 

b. Radius, 30 to 60 Inches (750 to 1500 mm): Equivalent to 1 percent slope. 
c. Radius, 60 Inches (1500 mm) or Larger: Equivalent to 1 percent slope, but 

not greater than 1-inch (25-mm) total depression. 

3. Install floor-drain flashing collar or flange so no leakage occurs between drain 
and adjoining flooring. Maintain integrity of waterproof membranes where pene-
trated. 

4. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated. 

F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend 
through roof. 

G. Install through-penetration firestop assemblies in plastic conductors and stacks at floor 
penetrations. 

H. Install deep-seal traps on floor drains and other waste outlets, if indicated. 

I. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal 
primer connection. 

1. Exception: Fitting may be omitted if trap has trap-seal primer connection. 
2. Size: Same as floor drain inlet. 

J. Install sleeve flashing device with each riser and stack passing through floors with wa-
terproof membrane. 

K. Install vent caps on each vent pipe passing through roof. 
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L. Install wood-blocking reinforcement for wall-mounting-type specialties. 

M. Install traps on plumbing specialty drain outlets.  

3.02 CONNECTIONS 

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for 
piping installation requirements. Drawings indicate general arrangement of piping, fit-
tings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

C. Ground equipment according to Division 26 "Basic Materials and Methods." 

D. Connect wiring according to Division 26 "Basic Materials and Methods." 

3.03 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or 
debris and to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 22 13 19 
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PART 1 - GENERAL 

SECTION 22 14 13 - FACILITY STORM DRAINAGE PIPING  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 
3. Encasement for underground metal piping. 

1.03 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum 
working pressure unless otherwise indicated: 

1. Storm Drainage Piping: 10-foot head of water (30 kPa)Seismic Performance: 
Storm drainage piping and support and installation shall withstand the effects of earth-
quake motions determined according to ASCE/SEI 7. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.05 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates: For storm drainage piping, accessories, and compo-
nents, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

B. Field quality-control reports. 
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1.06 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

1.07 PROJECT CONDITIONS 

A. Interruption of Existing Storm-Drainage Service: Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary service according to requirements indicated: 

1. Notify Owner no fewer than seven days in advance of proposed interruption of 
storm-drainage service. 

2. Do not proceed with interruption of storm-drainage service without Owner's writ-
ten permission. 

PART 2 - PRODUCTS 

2.01 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and pipe 
sizes. 

2.02 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 888 or CISPI 301. 

B. Heavy-Duty, Hubless-Piping Couplings: 

1. Standards: ASTM C 1277 and ASTM C 1540. 
2. Description: Stainless-steel shield with stainless-steel bands and tightening devic-

es; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.03 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. General Requirements: Fitting or device for joining piping with small differences 
in OD's or of different materials. Include end connections same size as and com-
patible with pipes to be joined. 

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified-
piping-system fitting. 

3. Unshielded, Nonpressure Transition Couplings: 
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a. Standard: ASTM C 1173. 
b. Description: Elastomeric, sleeve-type, reducing or transition pattern. In-

clude shear ring and corrosion-resistant-metal tension band and tightening 
mechanism on each end. 

c. Sleeve Materials: 

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber. 

2.04 ENCASEMENT FOR UNDERGROUND METAL PIPING 

A. Standard: ASTM A 674 or AWWA C105. 

B. Material: High-density, cross laminated PE film of 0.004-inch (0.10-mmminimum 
thickness. 

C. Form: Sheet or Tube. 

D. Color: natural. 

PART 3 - EXECUTION 

3.01 EARTH MOVING 

A. Comply with requirements for excavating, trenching, and backfilling specified in Sec-
tion 312200 "Earthwork and Grading." 

3.02 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems. Indicated locations and arrangements were used to size pipe and calcu-
late friction loss, expansion, and other design considerations. Install piping as indicated 
unless deviations from layout are approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment 
rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls. Diagonal runs are prohibited unless specifi-
cally indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel re-
moval. 

E. Install piping to permit valve servicing. 
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F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Install seismic restraints on piping. Make changes in direction for storm drainage piping 
using appropriate branches, bends, and long-sweep bends. Do not change direction of 
flow more than 90 degrees. Use proper size of standard increasers and reducers if pipes 
of different sizes are connected. Reducing size of drainage piping in direction of flow is 
prohibited. 

K. Lay buried building storm drainage piping beginning at low point of each system. In-
stall true to grades and alignment indicated, with unbroken continuity of invert. Place 
hub ends of piping upstream. Install required gaskets according to manufacturer's writ-
ten instructions for use of lubricants, cements, and other installation requirements. 
Maintain swab in piping and pull past each joint as completed. 

L. Install storm drainage piping at the following minimum slopes unless otherwise indicat-
ed: 

1. Building Storm Drain: 2 percent downward in direction of flow for piping NPS 3 
(DN 80) and smaller; 2 percent downward in direction of flow for piping NPS 4 
(DN 100) and larger. 

2. Horizontal Storm-Drainage Piping: 2 percent downward in direction of flow. 

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Hand-
book," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

1. Install encasement on underground piping according to ASTM A 674 or 
AWWA C105. 

N. Plumbing Specialties: 
1. Install cleanouts at grade and extend to where building storm drains connect to 

building storm sewers in storm drainage gravity-flow piping. Comply with re-
quirements for cleanouts specified in Section 221423 "Storm Drainage Piping 
Specialties." 

2. Install drains in storm drainage gravity-flow piping. Comply with requirements 
for drains specified in Section 221423 "Storm Drainage Piping Specialties." 

O. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

P. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with re-
quirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 
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Q. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with re-
quirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

R. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing 
Piping." 

3.03 JOINT CONSTRUCTION 

A. Hubless, Cast-Iron Soil Piping Coupled Joints: Join according to CISPI 310 and CISPI's 
"Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints. 

3.04 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in OD's. 
2. In Drainage Piping: Unshielded, nonpressure transition couplings. 

3.05 HANGER AND SUPPORT INSTALLATION 
 Comply with re-

quirements for seismic-restraint devices. 

B. Comply with requirements for pipe hanger and support devices and installation speci-
fied in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environ-
ments. 

2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive envi-
ronments. 

3. Vertical Piping: MSS Type 8 or Type 42, clamps. 
4. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers. 

5. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS 
Type 44, pipe rolls. Support pipe rolls on trapeze. 

6. Base of Vertical Piping: MSS Type 52, spring hangers. 

C. Support horizontal piping and tubing within 12 inches (300 mm) of each fitting, valve, 
and coupling. 

D. Support vertical piping and tubing at base and at each floor. 
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E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch (10-mm) 
minimum rods. 

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing 
and minimum rod diameters: 

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 60 inches (1500 mm) with 3/8-inch 
(10-mm) rod. 

2. NPS 3 (DN 80): 60 inches (1500 mm) with 1/2-inch (13-mm) rod. 
3. Spacing for 10-foot (3-m) pipe lengths may be increased to 10 feet (3 m). Spacing 

for fittings is limited to 60 inches (1500 mm). 

G. Install supports for vertical cast-iron soil piping every 15 feet (4.5 m). 

H. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's 
written instructions. 

3.06 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect interior storm drainage piping to exterior storm drainage piping. Use transition 
fitting to join dissimilar piping materials. 

C. Connect storm drainage piping to roof drains and storm drainage specialties. 

1. Install test tees (wall cleanouts) in conductors near floor, and floor cleanouts with 
cover flush with floor. 

2. Comply with requirements for cleanouts and drains specified in Section 221423 
"Storm Drainage Piping Specialties." 

D. Where installing piping adjacent to equipment, allow space for service and maintenance 
of equipment. 

3.07 IDENTIFICATION 

A. Identify exposed storm drainage piping. Comply with requirements for identification 
specified in Section 220553 "Identification for Plumbing Piping and Equipment." 

3.08 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspec-
tion must be made. Perform tests specified below in presence of authorities having ju-
risdiction. 
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1. Roughing-in Inspection: Arrange for inspection of piping before concealing or 
closing-in after roughing-in. 

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or in-
spection, make required corrections and arrange for reinspection. 

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdic-
tion. 

D. Test storm drainage piping according to procedures of authorities having jurisdiction or, 
in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have 
been altered, extended, or repaired. If testing is performed in segments, submit 
separate report for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced storm 
drainage piping until it has been tested and approved. Expose work that was cov-
ered or concealed before it was tested. 

3. Test Procedure: Test storm drainage piping on completion of roughing-in. Close 
openings in piping system and fill with water to point of overflow, but not less 
than 10-foot head of water (30 kPa). From 15 minutes before inspection starts un-
til completion of inspection, water level must not drop. Inspect joints for leaks. 

4. Repair leaks and defects with new materials and retest piping, or portion thereof, 
until satisfactory results are obtained. 

5. Prepare reports for tests and required corrective action. 

3.09 CLEANING 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and 
debris and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.10 PIPING SCHEDULE 

A. Aboveground storm drainage piping NPS 6 (DN 150) and smaller shall be the follow-
ing: 

1. Hubless, cast-iron soil pipe and fittings; heavy-duty, hubless-piping couplings; 
and coupled joints. 

2. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition cou-
plings. 
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B. Underground storm drainage piping NPS 6 (DN 150) and smaller shall be the follow-
ing: 
1. Hubless, cast-iron soil pipe and fittings; heavy-duty, hubless-piping couplings; 

and coupled joints. 
2. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition cou-

plings. 

END OF SECTION 22 14 13 
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PART 1 - GENERAL 

SECTION 22 14 23 - STORM DRAINAGE PIPING SPECIALTIES  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Roof drains. 
2. Cleanouts. 
3. Through-penetration firestop assemblies. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.04 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified test-
ing agency. 

PART 2 - PRODUCTS 

2.01 METAL ROOF DRAINS 

A. Cast-Iron, General-Purpose Roof Drains :  

1. Standard: ASME A112.6.4, for general-purpose roof drains. 
2. Body Material: Cast iron. 
3. Dimension of Body: Nominal 8-3/8-inch (357-mm)  diameter. 
4. Combination Flashing Ring and Gravel Stop: Required. 
5. Flow-Control Weirs: Not required. 
6. Outlet: Bottom. 
7. Extension Collars: Required. 
8. Underdeck Clamp:Required. 
9. Expansion Joint: Not required 
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10. Sump Receiver Plate: Required. 
11. Dome Material: Cast iron . 
12. Perforated Gravel Guard: Stainless steel. 
13. Vandal-Proof Dome: Required. 
14. Water Dam: 2 inches (51 mm) high for overflow drain. 

2.02 CLEANOUTS 

A. Floor Cleanouts: 

1. Standard: ASME A112.36.2M, for cast-iron soil pipe with cast-iron ferrule 
cleanouts. 

2. Size: Same as connected branch. 
3. Type: Cast-iron soil pipe with cast-iron ferrule. 
4. Body or Ferrule Material: Cast iron. 
5. Clamping Device: Not required. 
6. Outlet Connection: Threaded. 
7. Closure: Brass plug with straight threads and gasket. 
8. Adjustable Housing Material: Cast iron with threads. 
9. Frame and Cover Material and Finish: Nickel-bronze, copper alloy. 
10. Frame and Cover Shape: Round 
11. Top-Loading Classification: Medium Duty. 
12. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to 

cleanout. 

B. Test Tees : 

1. Standard: ASME A112.36.2M and ASTM A 74, ASTM A 888, or CISPI 301, for 
cleanout test tees. 

2. Size: Same as connected drainage piping. 
3. Body Material: Hub-and-spigot, cast-iron soil-pipe T-branch or hubless, cast-iron 

soil-pipe test tee as required to match connected piping. 
4. Closure Plug: Countersunk or raised head, brass. 
5. Closure Plug Size: Same as or not more than one size smaller than cleanout size. 

C. Wall Cleanouts : 

1. Standard: ASME A112.36.2M, for cleanouts. Include wall access. 
2. Size: Same as connected drainage piping. 
3. Body Material: Hubless, cast-iron soil-pipe test tee as required to match connect-

ed piping. 
4. Closure: Countersunk or raised-head brass plug. 
5. Closure Plug Size: Same as or not more than one size smaller than cleanout size. 
6. Wall Access: Round, flat stainless-steel cover plate with screw. 

2.03 THROUGH-PENETRATION FIRESTOP ASSEMBLIES 



ALAMEDA EMERGENCY OPERATIONS CENTER 22 14 23 - 3 
JULY 28, 2014, 213091.00 STORM DRAINAGE PIPING SPECIALTIES 

 

A. Through-Penetration Firestop Assemblies : 

1. Standard: ASTM E 814, for through-penetration firestop assemblies. 
2. Certification and Listing: Intertek Testing Service NA for through-penetration 

firestop assemblies. 
3. Size: Same as connected pipe. 
4. Sleeve: Molded PVC plastic, of length to match slab thickness and with integral 

nailing flange on one end for installation in cast-in-place concrete slabs. 
5. Stack Fitting: ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with 

neoprene O-ring at base and gray-iron plug in thermal-release harness. Include 
PVC protective cap for plug. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install roof drains at low points of roof areas according to roof membrane manufactur-
er's written installation instructions. 

1. Install flashing collar or flange of roof drain to prevent leakage between drain and 
adjoining roofing. Maintain integrity of waterproof membranes where penetrated. 

2. Position roof drains for easy access and maintenance. 

B. Install conductor nozzles at exposed bottom of conductors where they spill onto grade. 

C. Install cleanouts in aboveground piping and building drain piping according to the fol-
lowing instructions unless otherwise indicated: 

1. Use cleanouts the same size as drainage piping up to NPS 4 (DN 100). Use NPS 4 
(DN 100) for larger drainage piping unless larger cleanout is indicated. 

2. Locate cleanouts at each change in direction of piping greater than 45 degrees. 
3. Locate cleanouts at minimum intervals of 50 feet (15 m)  for piping NPS 4 

(DN 100) and smaller and 100 feet (30 m) for larger piping. 
4. Locate cleanouts at base of each vertical soil and waste stack. 

D. For floor cleanouts for piping below floors, install cleanout deck plates with top flush 
with finished floor. 

E. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 

F. Install test tees in vertical conductors and near floor. 

G. Install wall cleanouts in vertical conductors. Install access door in wall if indicated. 
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H. Install through-penetration firestop assemblies in plastic conductors at concrete floor 
penetrations. 

I. Install sleeve flashing device with each conductor passing through floors with water-
proof membrane. 

3.02 CONNECTIONS 

A. Comply with requirements for piping specified in Section 221413 "Facility Storm 
Drainage Piping."  

3.03 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or 
debris and to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 221423 
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PART 1 - GENERAL 

SECTION 22 33 00 - ELECTRIC, DOMESTIC-WATER HEATERS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Thermostat-control, electric, tankless, domestic-water heaters. 
2. Domestic-water heater accessories. 

1.03 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Commercial domestic-water heaters shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type and size of domestic-water heater indicated. Include rated 
capacities, operating characteristics, electrical characteristics, and furnished specialties 
and accessories. 

B. Shop Drawings: 

1. Wiring Diagrams: For power, signal, and control wiring. 

1.05 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates: For commercial domestic-water heaters, accessories, 
and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 
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2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

B. Product Certificates: For each type of commercial and tankless, electric, domestic-water 
heater, from manufacturer. 

C. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to 
authorities having jurisdiction. 

D. Source quality-control reports. 

E. Field quality-control reports. 

1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For electric, domestic-water heaters to include in 
emergency, operation, and maintenance manuals. 

1.07 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and applica-
tion. 

B. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1. 

C. ASME Compliance: Where ASME-code construction is indicated, fabricate and label 
commercial, domestic-water heater storage tanks to comply with ASME Boiler and 
Pressure Vessel Code: Section VIII, Division 1. 

D. NSF Compliance: Fabricate and label equipment components that will be in contact 
with potable water to comply with NSF 61, "Drinking Water System Components - 
Health Effects." 

1.08 WARRANTY 

1. Warranty Periods: From date of Substantial Completion. 

a. Electric, Tankless, Domestic-Water Heaters: Five year(s) against failure due 
to leaks of “Heater Body/Element Assembly” and One year on parts. 

PART 2 - PRODUCTS 
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2.01 ELECTRIC, TANKLESS, DOMESTIC-WATER HEATERS 

A. Thermostat-Control, Electric, Tankless, Domestic-Water Heaters: 

1. Standard: UL 499 for electric, tankless, (domestic-water heater) heating appli-
ance. 

2. Construction: Copper piping or tubing complying with NSF 61 barrier materials 
for potable water, without storage capacity. 

a. Connections: ASME B1.20.1 pipe thread. 
b. Pressure Rating: 150 psig (1035 kPa). 
c. Heating Element: Resistance heating system. 
d. Temperature Control: Thermostat. 
e. Safety Control: High-temperature-limit cutoff device or system. 
f. Jacket: Aluminum or steel with enameled finish or plastic. 

3. Support: Bracket for wall mounting. 
4. Capacity and Characteristics: See equipment schedules. 

2.02 DOMESTIC-WATER HEATER ACCESSORIES 

A. Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel 
bracket for wall mounting, capable of supporting domestic-water heater and water. 

2.03 SOURCE QUALITY CONTROL 

A. Factory Tests: Test and inspect domestic-water heaters specified to be ASME-code con-
struction, according to ASME Boiler and Pressure Vessel Code. 

B. Hydrostatically test  commercial domestic-water heaters to minimum of one and one-
half times pressure rating before shipment. 

C. Electric, domestic-water heaters will be considered defective if they do not pass tests 
and inspections. Comply with requirements in Section 014000 "Quality Requirements" 
for retesting and reinspecting requirements. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.01 DOMESTIC-WATER HEATER INSTALLATION 

A. Electric, Tankless, Domestic-Water Heater Mounting: Install electric, tankless, domes-
tic-water heaters on wall bracket. 

1. Maintain manufacturer's recommended clearances. 
2. Arrange units so controls and devices that require servicing are accessible. 
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3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

5. Anchor domestic-water heaters to substrate. 

B. Install electric, domestic-water heaters level and plumb, according to layout drawings, 
original design, and referenced standards. Maintain manufacturer's recommended clear-
ances. Arrange units so controls and devices needing service are accessible. 

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters 
and on domestic-hot-water outlet piping. Comply with requirements for shutoff 
valves specified in Section 220523.12 "Ball Valves for Plumbing Piping."  

C. Install commercial, electric, domestic-water heaters with seismic-restraint devices.  

3.02 CONNECTIONS 

A. Comply with requirements for piping specified in Section 221116 "Domestic Water 
Piping." Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to electric, domestic-water heaters, allow space for 
service and maintenance of water heaters. Arrange piping for easy removal of domestic-
water heaters. 

3.03 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification specified in 
Section 220553 "Identification for Plumbing Piping and Equipment." 

3.04 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative 
to inspect components, assemblies, and equipment installations, including connec-
tions, and to assist in testing. 

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and 
retest until no leaks exist. 

3. Operational Test: After electrical circuitry has been energized, start units to con-
firm proper operation. 

4. Test and adjust controls and safeties. Replace damaged and malfunctioning con-
trols and equipment. 
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B. Electric, domestic-water heaters will be considered defective if they do not pass tests 
and inspections. Comply with requirements in Section 014500 "Quality Controls" for 
retesting and reinspecting requirements Prepare test and inspection reports. 

3.05 DEMONSTRATION 

Train Owner's maintenance personnel to adjust, operate, and maintain commercial and 
tankless, electric, domestic-water heaters. 

END OF SECTION 223300 
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PART 1 - GENERAL 

SECTION 22 42 13.13 - COMMERCIAL WATER CLOSETS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Water closets. 
2. Flushometer valves. 
3. Toilet seats. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual com-
ponents and profiles, and finishes for water closets. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

B. Shop Drawings: Include diagrams for power, signal, and control wiring. 

1.04 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For flushometer valvesand electronic sensors to in-
clude in operation and maintenance manuals. 

1.05 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that are packaged with protective covering for storage and iden-
tified with labels describing contents. 

1. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each type in-
stalled, but no fewer than two of each type. 

PART 2 - PRODUCTS 
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2.01 WALL-MOUNTED WATER CLOSETS 

A. Water Closets : Wall mounted, top spud, standard and  accessible. 

1. Bowl: 

a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5. 
b. Material: Vitreous china. 
c. Type: Siphon jet. 
d. Style: Flushometer valve. 
e. Height: Standard and Handicapped/elderly, complying with ICC/ANSI 

A117.1. 
f. Rim Contour: Elongated. 
g. Water Consumption: 1.28 gal. (4.8 Lper flush. 
h. Spud Size and Location: NPS 1-1/2 (DN 40); top. 

2. Flushometer Valve: See Flushometer Valves. 
3. Toilet Seat: See Toilet Seats. 
4. Support: 

a. Standard: ASME A112.6.1M. 
b. Description: Waste-fitting assembly as required to match drainage piping 

material and arrangement with faceplates, couplings gaskets, and feet; bolts 
and hardware matching fixture. Include additional extension coupling, face-
plate, and feet for installation in wide pipe space. 

c. Water-Closet Mounting Height: Standard and Handicapped/elderly accord-
ing to ICC/ANSI A117.1. 

2.02 FLUSHOMETER VALVES 

A. Lever-Handle, Diaphragm Flushometer Valves : 

1. Standard: ASSE 1037. 
2. Minimum Pressure Rating: 125 psig (860 kPa). 
3. Features: Include integral check stop and backflow-prevention device. 
4. Material: Brass body with corrosion-resistant components. 
5. Exposed Flushometer-Valve Finish: Chrome plated. 
6. Panel Finish: Chrome plated or stainless steel. 
7. Style: Exposed. 
8. Consumption: 1.28 gal. (4.8 L) per flush. 
9. Minimum Inlet: NPS 1 (DN 25). 
10. Minimum Outlet: NPS 1-1/4 (DN 32). 

2.03 TOILET SEATS 

A. Toilet Seats : 
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1. Standard: IAPMO/ANSI Z124.5. 
2. Material: Plastic. 
3. Type: Commercial (Standard). 
4. Shape: Elongated rim, open front. 
5. Hinge: Self-sustaining, check. 
6. Hinge Material: Noncorroding metal. 
7. Seat Cover: Not required. 
8. Color: White. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to 
verify actual locations of piping connections before water-closet installation. 

B. Examine walls and floors for suitable conditions where water closets will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Water-Closet Installation: 

1. Install level and plumb according to roughing-in drawings. 
2. Install accessible, wall-mounted water closets at mounting height for handi-

capped/elderly, according to ICC/ANSI A117.1. 

B. Support Installation: 
1. Use carrier supports with waste-fitting assembly and seal. 
2. Install wall-mounted, back-outlet water-closet supports with waste-fitting assem-

bly and waste-fitting seals; and affix to building substrate. 

C. Flushometer-Valve Installation: 

1. Install flushometer-valve, water-supply fitting on each supply to each water clos-
et. 

2. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 
3. Install lever-handle flushometer valves for accessible water closets with handle 

mounted on open side of water closet. 

D. Install toilet seats on water closets. 

E. Wall Flange and Escutcheon Installation: 
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1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 
locations and within cabinets and millwork. 

2. Install deep-pattern escutcheons if required to conceal protruding fittings. 
3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons 

for Plumbing Piping." 

F. Joint Sealing: 

1. Seal joints between water closets and walls and floors using sanitary-type, one-
part, mildew-resistant silicone sealant. 

2. Match sealant color to water-closet color. 
3. Comply with sealant requirements specified in Section 079200 "Joint Sealants." 

3.03 CONNECTIONS 

A. Connect water closets with water supplies and soil, waste, and vent piping. Use size fit-
tings required to match water closets. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water 
Piping." 

C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary 
Waste and Vent Piping." 

D. Where installing piping adjacent to water closets, allow space for service and mainte-
nance. 

3.04 ADJUSTING 

A. Operate and adjust water closets and controls. Replace damaged and malfunctioning 
water closets, fittings, and controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 

3.05 CLEANING AND PROTECTION 

A. Clean water closets and fittings with manufacturers' recommended cleaning methods 
and materials. 

B. Install protective covering for installed water closets and fittings. 

C. Do not allow use of water closets for temporary facilities unless approved in writing by 
Owner. 

END OF SECTION 22 42 13.13 
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PART 1 - GENERAL 

SECTION 22 42 13.16 - COMMERCIAL URINALS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Urinals. 
2. Flushometer valves. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual com-
ponents and profiles, and finishes for urinals. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

B. Shop Drawings: Include diagrams for power, signal, and control wiring. 

1.04 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For flushometer valves to include in operation and 
maintenance manuals. 

1.05 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that are packaged with protective covering for storage and iden-
tified with labels describing contents. 

1. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each type in-
stalled, but no fewer than one of each type. 

PART 2 - PRODUCTS 
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2.01 WALL-HUNG URINALS 

A. Urinals : Wall hung, back outlet, washout, standard and accessible. 

1. Fixture: 

a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5. 
b. Material: Vitreous china. 
c. Type: Washout with extended shields. 
d. Strainer or Trapway: Manufacturer's standard strainer with integral trap. 
e. Water Consumption: 0.13 gal./flush. 
f. Spud Size and Location: NPS 3/4 (DN 20), top. 
g. Outlet Size and Location: NPS 2 (DN 50), back. 
h. Color: White. 

2. Flushometer Valve: See "Urinal Flushometer Valves" Article. 
3. Waste Fitting: 

a. Standard: ASME A112.18.2/CSA B125.2 for coupling. 
b. Size: NPS 2 (DN 50). 

4. Support: ASME A112.6.1M, Type I, urinal carrier with fixture support plates and 
coupling with seal and fixture bolts and hardware matching fixture.  Include rec-
tangular, steel uprights. 

2.02 URINAL FLUSHOMETER VALVES 

A. Lever-Handle, Diaphragm Flushometer Valves : 

1. Standard: ASSE 1037. 
2. Minimum Pressure Rating: 125 psig (860 kPa). 
3. Features: Include integral check stop and backflow-prevention device. 
4. Material: Brass body with corrosion-resistant components. 
5. Exposed Flushometer-Valve Finish: Chrome plated. 
6. Panel Finish: Chrome plated or stainless steel. 
7. Style: Exposed. 
8. Consumption: 0.13 gal. per flush. 
9. Minimum Inlet: NPS 3/4 (DN 20). 
10. Minimum Outlet: NPS 1-1/4 (DN 32). 

PART 3 - EXECUTION 

3.01 EXAMINATION 
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A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to 
verify actual locations of piping connections before urinal installation. 

B. Examine walls and floors for suitable conditions where urinals will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Urinal Installation: 

1. Install urinals level and plumb according to roughing-in drawings. 
2. Install wall-hung, back-outlet urinals onto waste fitting seals and attached to sup-

ports. 
3. Install accessible, wall-mounted urinals at mounting height for the handi-

capped/elderly, according to ICC/ANSI A117.1. 

B. Support Installation: 

1. Install supports, affixed to building substrate, for wall-hung urinals. 
2. Use floor mounted carrier supports with rectangular steel uprights for urinals. 

C. Flushometer-Valve Installation: 

1. Install flushometer-valve water-supply fitting on each supply to each urinal. 
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 
3. Install lever-handle flushometer valves for accessible urinals with handle mounted 

on open side of compartment. 

D. Wall Flange and Escutcheon Installation: 

1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 
locations. 

2. Install deep-pattern escutcheons if required to conceal protruding fittings. 
3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons 

for Plumbing Piping." 

E. Joint Sealing: 

1. Seal joints between urinals and walls and floors using sanitary-type, one-part, 
mildew-resistant silicone sealant. 

2. Match sealant color to urinal color. 
3. Comply with sealant requirements specified in Section 079200 "Joint Sealants." 

3.03 CONNECTIONS 
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A. Connect urinals with water supplies and soil, waste, and vent piping. Use size fittings 
required to match urinals. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water 
Piping." 

C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary 
Waste and Vent Piping." 

D. Where installing piping adjacent to urinals, allow space for service and maintenance. 

3.04 ADJUSTING 

A. Operate and adjust urinals and controls. Replace damaged and malfunctioning urinals, 
fittings, and controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 

3.05 CLEANING AND PROTECTION 

A. Clean urinals and fittings with manufacturers' recommended cleaning methods and ma-
terials. 

B. Install protective covering for installed urinals and fittings. 

C. Do not allow use of urinals for temporary facilities unless approved in writing by Own-
er. 

END OF SECTION 22 42 13.16 
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PART 1 - GENERAL 

SECTION 22 42 16.13 - COMMERCIAL LAVATORIES  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Lavatories. 
2. Faucets. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual com-
ponents and profiles, and finishes for lavatories. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

B. Shop Drawings: Include diagrams for power, signal, and control wiring of automatic 
faucets. 

1.04 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted 
lavatories. 

1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For lavatories and faucets to include in operation and 
maintenance manuals. 

1. In addition to Operation and Maintenance Data include the following: 

a. Servicing and adjustments of automatic faucets. 
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1.06 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protec-
tive covering for storage and identified with labels describing contents. 

1. Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and size 
installed. 

2. Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and 
size installed. 

PART 2 - PRODUCTS 

2.01 VITREOUS-CHINA, COUNTER-MOUNTED LAVATORIES 

A. Lavatory: Oval, self-rimming, vitreous china, counter mounted. 

1. Fixture: 

a. Standard: ASME A112.19.2/CSA B45.1. 
b. Type: Self-rimming for above-counter mounting. 
c. Nominal Size: Oval, 20 by 17 inches (508 by 432 mm). 
d. Faucet-Hole Punching: One hole. 
e. Faucet-Hole Location: Top. 
f. Color: White. 
g. Mounting Material: Sealant. 

2. Faucet: "Solid-Brass, Manually Operated Faucets". 

2.02 SOLID-BRASS, MANUALLY OPERATED FAUCETS 

A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - 
Health Effects," for faucet materials that will be in contact with potable water. 

B. Lavatory Faucets : Manual-type, single-control mixing, solid-brass valve. 

1. Standard: ASME A112.18.1/CSA B125.1. 
2. General: Include hot- and cold-water indicators; coordinate faucet inlets with sup-

plies and fixture hole punchings; coordinate outlet with spout and fixture receptor. 
3. Body Type: Single hole. 
4. Body Material: Commercial, solid brass. 
5. Finish: Polished chrome plate. 
6. Maximum Flow Rate: 0.4 gpm (1.5 L/min.). 
7. Maximum Flow: 0.20 gal.   per metering cycle. 
8. Mounting Type: Deck, exposed. 
9. Valve Handle(s): Metered. 
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10. Spout: Rigid type. 
11. Spout Outlet: Aerator. 
12. Drain: Not part of faucet. 

2.03 SUPPLY FITTINGS 

A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - 
Health Effects," for supply-fitting materials that will be in contact with potable water. 

B. Standard: ASME A112.18.1/CSA B125.1. 

C. Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching wa-
ter-supply piping size. Include chrome-plated-brass or stainless-steel wall flange. 

D. Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression valve 
with inlet connection matching supply piping. 

E. Operation: Loose key. 

F. Risers: 

1. NPS 1/2 (DN 15). 
2. ASME A112.18.6, braided- or corrugated-stainless-steel, flexible hose riser. 

2.04 WASTE FITTINGS 

A. Standard: ASME A112.18.2/CSA B125.2. 

B. Drain: Grid type with NPS 1-1/4 (DN 32) offset and straight tailpiece. 

C. Trap: 

1. Size: NPS 1-1/4 (DN 32). 
2. Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-

inch- (0.83-mm-) thick brass tube to wall; and chrome-plated, brass or steel wall 
flange. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to 
verify actual locations of piping connections before lavatory installation. 

B. Examine counters and walls for suitable conditions where lavatories will be installed. 
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C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Install lavatories level and plumb according to roughing-in drawings. 

B. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished loca-
tions. Use deep-pattern escutcheons if required to conceal protruding fittings. Comply 
with escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing 
Piping." 

C. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mil-
dew-resistant silicone sealant. Match sealant color to fixture color. Comply with sealant 
requirements specified in Section 079200 "Joint Sealants." 

D. Install protective shielding pipe covers and enclosures on exposed supplies and waste 
piping of accessible lavatories. Comply with requirements in Section 220719 "Plumbing 
Piping Insulation." 

3.03 CONNECTIONS 

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and 
vent piping. Use size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water 
Piping." 

C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary 
Waste and Vent Piping." 

3.04 ADJUSTING 

A. Operate and adjust lavatories and controls. Replace damaged and malfunctioning lava-
tories, fittings, and controls. 

B. Adjust water pressure at faucets to produce proper flow. 

3.05 CLEANING AND PROTECTION 

A. After completing installation of lavatories, inspect and repair damaged finishes. 

B. Clean lavatories, faucets, and other fittings with manufacturers' recommended cleaning 
methods and materials. 

C. Provide protective covering for installed lavatories and fittings. 
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D. Do not allow use of lavatories for temporary facilities unless approved in writing by 
Owner. 

END OF SECTION 224216.13 
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PART 1 - GENERAL 

SECTION 22 42 16.16 - COMMERCIAL SINKS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Handwash sinks. 
2. Sink faucets. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual com-
ponents and profiles, and finishes for sinks. 

2. Include rated capacities, operating characteristics and furnished specialties and 
accessories. 

1.04 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted 
lavatories. 

1.05 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For sinks and faucets to include in maintenance manuals. 

1.06 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protec-
tive covering for storage and identified with labels describing contents. 

1. Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and size 
installed. 
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2. Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and 
size installed. 

PART 2 - PRODUCTS 

2.01 HANDWASH SINKS 

A. Handwash Sinks : Stainless steel, wall mounted. 

1. Fixture: 

a. Standards: ASME A112.19.3/CSA B45.4 and NSF/ANSI 2. 
b. Type: Basin with radius corners, back for faucet, and support brackets. 
c. Nominal Size: 22 by 19 by 6-1/2 inches. 

2. Faucet: "Sink Faucets" Article. 
3. Supply Fittings: Comply with requirements in "Supply Fittings" Article. 
4. Waste Fittings: Comply with requirements in "Waste Fittings" Article. 
5. Support: ASME A112.6.1M, Type II, sink carrier. 

2.02 SINK FAUCETS 

A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - 
Health Effects," for faucet-spout materials that will be in contact with potable water. 

B. Sink Faucets: Manual type, two-lever-handle. 

1. Commercial, Solid-Brass Faucets. 

2. Standard: ASME A112.18.1/CSA B125.1. 
3. General: Include hot- and cold-water indicators; coordinate faucet inlets with sup-

plies and fixture hole punchings; coordinate outlet with spout and sink receptor. 
4. Body Material: Commercial, solid brass. 
5. Finish: Chrome plated. 
6. Maximum Flow Rate: 1.0 gpm . 
7. Handle(s): Wrist blade,  inches (102 mm). 
8. Mounting Type:Deck, exposed. 
9. Spout Type: Swing, solid brass. 
10. Vacuum Breaker: Required for hose outlet. 
11. Spout Outlet: Aerator  

2.03 SUPPLY FITTINGS 

A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - 
Health Effects," for supply-fitting materials that will be in contact with potable water. 
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B. Standard: ASME A112.18.1/CSA B125.1. 

C. Supply Piping: Chrome-plated brass pipe or chrome-plated copper tube matching water-
supply piping size. Include chrome-plated brass or stainless-steel wall flange. 

D. Supply Stops: Chrome-plated brass, one-quarter-turn, ball-type or compression valve 
with inlet connection matching supply piping. 

E. Operation: Loose key. 

F. Risers: 

1. NPS 1/2 (DN 15) 
2. ASME A112.18.6, braided or corrugated stainless-steel flexible hose. 

2.04 WASTE FITTINGS 

A. Standard: ASME A112.18.2/CSA B125.2. 

B. Drain: Grid type with NPS 1-1/2 (DN 40) offset and straight tailpiece. 

C. Trap: 

1. Size: NPS 1-1/2 (DN 40). 
2. Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-

inch- (0.83-mm-) thick brass tube to wall ; and chrome-plated brass or steel wall 
flange. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to 
verify actual locations of piping connections before sink installation. 

B. Examine walls, floors, and counters for suitable conditions where sinks will be in-
stalled. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Install sinks level and plumb according to roughing-in drawings. 

B. Install water-supply piping with stop on each supply to each sink faucet. 
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1. Install stops in locations where they can be easily reached for operation. 

C. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished loca-
tions. Use deep-pattern escutcheons if required to conceal protruding fittings. Comply 
with escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing 
Piping." 

D. Seal joints between sinks and counters, floors, and walls using sanitary-type, one-part, 
mildew-resistant silicone sealant. Match sealant color to fixture color. Comply with 
sealant requirements specified in Section 079200 "Joint Sealants." 

E. Install protective shielding pipe covers and enclosures on exposed supplies and waste 
piping of accessible sinks. Comply with requirements in Section 220719 "Plumbing 
Piping Insulation." 

3.03 CONNECTIONS 

A. Connect sinks with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping. Use size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water 
Piping." 

C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary 
Waste and Vent Piping." 

3.04 ADJUSTING 

A. Operate and adjust sinks and controls. Replace damaged and malfunctioning sinks, fit-
tings, and controls. 

B. Adjust water pressure at faucets to produce proper flow. 

3.05 CLEANING AND PROTECTION 

A. After completing installation of sinks, inspect and repair damaged finishes. 

B. Clean sinks, faucets, and other fittings with manufacturers' recommended cleaning 
methods and materials. 

C. Provide protective covering for installed sinks and fittings. 

D. Do not allow use of sinks for temporary facilities unless approved in writing by Owner. 

END OF SECTION 22 42 16.16 
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PART 1 - GENERAL 

SECTION 22 42 23 - COMMERCIAL SHOWERS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Shower faucets. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual com-
ponents and profiles, and finishes for showers. 

2. Include rated capacities, operating characteristics, and furnished specialties and 
accessories. 

1.04 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For shower faucets to include in maintenance manuals. 

1.05 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protec-
tive covering for storage and identified with labels describing contents. 

1. Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and size 
installed. 

2. Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and 
size installed. 

PART 2 - PRODUCTS 

2.01 SHOWER FAUCETS 
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A. NSF Standard: Comply with NSF 61 Annex G, "Drinking Water System Components - 
Health Effects," for shower materials that will be in contact with potable water. 

B. Shower Faucets : 
1. Description: Single-handle, pressure-balance mixing valve with and shower head. 
2. Faucet: 

a. Standards: ASME A112.18.1/CSA B125.1 and ASSE 1016. 
b. Body Material: Solid brass. 
c. Finish: Polished chrome plate. 
d. Maximum Flow Rate: 2.0 gpm  unless otherwise indicated. 
e. Mounting: Exposed. 
f. Operation: Single-handle, twist or rotate control. 
g. Antiscald Device: Integral with mixing valve. 
h. Check Stops: Check-valve type, integral with or attached to body; on hot- 

and cold-water supply connections. 

3. Supply Connections: NPS 1/2 (DN 15). 
4. Shower Head: 

a. Standard: ASME A112.18.1/CSA B125.1. 
b. Type: Ball joint and head integral with mounting flange . 
c. Shower Head Material: Metallic with chrome-plated finish. 
d. Spray Pattern: Adjustable. 
e. Integral Volume Control: Required. 
f. Shower-Arm, Flow-Control Fitting: Not required. 
g. Temperature Indicator: Not required. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine roughing-in of water-supply and sanitary drainage and vent piping systems to 
verify actual locations of piping connections before shower installation. 

B. Examine walls and floors for suitable conditions where showers will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Assemble shower components according to manufacturers' written instructions. 

B. Install showers level and plumb according to roughing-in drawings. 

C. Install water-supply piping with stop on each supply to each shower faucet. 
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1. Exception: Use ball valves if supply stops are not specified with shower. Comply 
with valve requirements specified in Section 220523.12 "Ball Valves for Plumb-
ing Piping". 

2. Install stops in locations where they can be easily reached for operation. 

D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished loca-
tions. Use deep-pattern escutcheons if required to conceal protruding fittings. Comply 
with escutcheons requirements specified in Section 220518 "Escutcheons for Plumbing 
Piping." 

E. Seal joints between showers and floors and walls using sanitary-type, one-part, mildew-
resistant silicone sealant. Match sealant color to fixture color. Comply with sealant re-
quirements specified in Section 079200 "Joint Sealants." 

3.03 CONNECTIONS 

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and 
vent piping. Use size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water 
Piping." 

C. Comply with traps and soil and waste piping requirements specified in Section 221316 
"Sanitary Waste and Vent Piping." 

3.04 ADJUSTING 

A. Operate and adjust showers and controls. Replace damaged and malfunctioning show-
ers, fittings, and controls. 

B. Adjust water pressure at faucets to produce proper flow. 

3.05 CLEANING AND PROTECTION 

A. After completing installation of showers, inspect and repair damaged finishes. 

B. Clean showers, faucets, and other fittings with manufacturers' recommended cleaning 
methods and materials. 

C. Provide protective covering for installed fixtures and fittings. 

D. Do not allow use of showers for temporary facilities unless approved in writing by 
Owner. 

END OF SECTION 22 42 23 
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PART 1 - GENERAL 

SECTION 22 47 13 - DRINKING FOUNTAINS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section includes drinking fountains and related components. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of drinking fountain. 

1. Include construction details, material descriptions, dimensions of individual com-
ponents and profiles, and finishes. 

2. Include operating characteristics, and furnished specialties and accessories. 

1.04 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For drinking fountains to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.01 DRINKING FOUNTAINS 

A. Drinking Fountains: Stainless steel, wall mounted. 

1. Stainless-Steel Drinking Fountains: 

2. Standards: 

a. Comply with ASME A112.19.3/CSA B45.4 . 
b. Comply with NSF 61. 

3. Type Receptor: On horizontal support. 
4. Receptor Shape: Round. 
5. Back Panel: Stainless-steel wall plate behind drinking fountain. 
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6. Bubblers: Bi Level (Two), with adjustable stream regulator, located on deck. 
7. Control: Push button. 
8. Drain: Grid type with NPS 1-1/4 (DN 32) tailpiece. 
9. Supply: NPS 1/2 (DN 10) with shutoff valve. 
10. Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 (DN 32) chrome-plated 

brass P-trap and waste. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine roughing-in for water-supply and sanitary drainage and vent piping systems to 
verify actual locations of piping connections before fixture installation. 

B. Examine walls and floors for suitable conditions where fixtures will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Install fixtures level and plumb according to roughing-in drawings. For fixtures indicat-
ed for children, install at height required by authorities having jurisdiction. 

B. Install water-supply piping with shutoff valve on supply to each fixture to be connected 
to domestic-water distribution piping. Use ball  valve. Install valves in locations where 
they can be easily reached for operation. Valves are specified in Section 220523.12 
"Ball Valves for Plumbing Piping". 

C. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary 
drainage system. 

D. Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, 
silicone sealant. Match sealant color to fixture color. Comply with sealant requirements 
specified in Section 079200 "Joint Sealants." 

3.03 CONNECTIONS 

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and 
vent piping. Use size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water 
Piping." 

C. Install ball  shutoff valve on water supply to each fixture. Comply with valve require-
ments specified in Section 220523.12 "Ball Valves for Plumbing Piping". 
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D. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary 
Waste and Vent Piping." 

3.04 ADJUSTING 

A. Adjust fixture flow regulators for proper flow and stream height. 

3.05 CLEANING 

A. After installing fixtures, inspect unit. Remove paint splatters and other spots, dirt, and 
debris. Repair damaged finish to match original finish. 

B. Clean fixtures, on completion of installation, according to manufacturer's written in-
structions. 

C. Provide protective covering for installed fixtures. 

D. Do not allow use of fixtures for temporary facilities unless approved in writing by 
Owner. 

END OF SECTION 22 47 13 
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PART 1 - GENERAL 

SECTION 23 05 17 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Sleeve-seal systems. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.01 SLEEVES 

A. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, 
zinc coated, with plain ends. 

2.02 SLEEVE-SEAL SYSTEMS 

A. Description: Modular sealing-element unit, designed for field assembly, for filling an-
nular space between piping and sleeve. 

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. 
Include type and number required for pipe material and size of pipe. 

2. Pressure Plates: Stainless steel. 
3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure 

plates to sealing elements. 

PART 3 - EXECUTION 
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3.01 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and 
walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large 
enough to provide 1-inch (25-mm > annular clear space between piping and concrete 
slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs 
and walls are constructed. 
1. Cut sleeves to length for mounting flush with both surfaces. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear 

space between sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint seal-

ants appropriate for size, depth, and location of joint. Comply with requirements 
for sealants specified in Section 079200 "Joint Sealants." 

E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply 
with requirements for firestopping specified in Section 078413 "Penetration 
Firestopping." 

3.02 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at 
service piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size 
and for sleeve ID or hole size. Position piping in center of sleeve. Center piping in pene-
tration, assemble sleeve-seal system components, and install in annular space between 
piping and sleeve. Tighten bolts against pressure plates that cause sealing elements to 
expand and make a watertight seal. 

3.03 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves. 



ALAMEDA EMERGENCY OPERATIONS CENTER 23 05 17 - 3 
JULY 28, 2014, 213091.00 SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 

 

 

2. Exterior Concrete Walls below Grade: 

a. Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves with 
sleeve-seal system . 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space be-
tween piping and sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 

a. Piping Smaller Than NPS 6 (DN 150):  Galvanized-steel-pipe sleeves with 
sleeve-seal system . 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space be-
tween piping and sleeve for installing sleeve-seal system. 

4. Concrete Slabs above Grade: 

a. Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves . 

5. Interior Partitions: 

a. Piping Smaller Than NPS 6 (DN 150) Galvanized-steel-pipe sleeves. 

END OF SECTION 23 05 17 
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PART 1 - GENERAL 

SECTION 23 05 18 - ESCUTCHEONS FOR HVAC PIPING  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Escutcheons. 
2. Floor plates. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.01 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener. 

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated fin-
ish and spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners. 

2.02 FLOOR PLATES 

A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 
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B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and 
with OD that completely covers opening. 

1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-
pattern type. 

b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-
plated finish. 

c. Insulated Piping: One-piece, stamped-steel type. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, 

cast-brass type with polished, chrome-plated finish. 
e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-

brass type with polished, chrome-plated finish. 
f. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with 

polished, chrome-plated finish. 
g. Bare Piping in Equipment Rooms: One-piece, cast-brass type with polished, 

chrome-plated finish. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and 
with OD that completely covers opening. 

1. New Piping: One-piece, floor-plate type. 

3.02 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 23 05 18 
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PART 1 - GENERAL 

SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND 
EQUIPMENT 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 

B. Related Sections: 

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for tra-
peze hangers for pipe and equipment supports. 

2.  Section 230548 "Vibration and Seismic Controls for HVAC" for vibration isola-
tion devices. 

3. Section 233113 "Metal Ducts" for duct hangers and supports. 

1.03 DEFINITIONS 

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.04 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using perfor-
mance requirements and design criteria indicated. 

B. Structural Performance: Hangers and supports for HVAC piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions in-
dicated according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 
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2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment  and ob-
tain approval from authorities having jurisdiction. 

1.05 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrica-
tion and installation details and include calculations for the following; include Product 
Data for components: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the quali-
fied professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Design Calculations: Calculate requirements for designing trapeze hangers. 

1.06 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.07 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME 
Boiler and Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.01 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped. 
3. Nonmetallic Coatings: Plastic coating, jacket, or liner. 
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4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 
support bearing surface of piping. 

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Copper Pipe Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-
fabricated components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated 
steel. 

2.02 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly 
made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, 
nuts, saddles, and U-bolts. 

2.03 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Description: Shop- or field-fabricated pipe-support assembly for supporting mul-
tiple parallel pipes. 

2. Standard: MFMA-4. 
3. Channels: Continuous slotted steel channel with inturned lips. 
4. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 
6. Metallic Coating: Hot-dipped galvanized. 

PART 3 - EXECUTION 

3.01 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hang-
ers, supports, clamps, and attachments as required to properly support piping from the 
building structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Ar-
range for grouping of parallel runs of horizontal piping, and support together on field-
fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size 
or install intermediate supports for smaller diameter pipes as specified for indi-
vidual pipe hangers. 
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2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads 
being supported. Weld steel according to AWS D1.1/D1.1M. 

C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and 
support together on field-assembled metal framing systems. 

D. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, 
nuts, washers, and other accessories. 

E. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

F. Install hangers and supports to allow controlled thermal and seismic movement of pip-
ing systems, to permit freedom of movement between pipe anchors, and to facilitate ac-
tion of expansion joints, expansion loops, expansion bends, and similar units. 

G. Install lateral bracing with pipe hangers and supports to prevent swaying. 

H. Load Distribution: Install hangers and supports so that piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment. 

I. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not ex-
ceed maximum pipe deflections allowed by ASME B31.9 for building services piping. 

J. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project 
through insulation. 

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger 
shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building ser-
vices piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier 
is indicated. Fill interior voids with insulation that matches adjoining insulation. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on 
rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. 
Shields shall span an arc of 180 degrees. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on 
rollers. 
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4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 
0.048 inch (1.22 mm) thick. 

b. NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick. 
c. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and 

0.06 inch (1.52 mm) thick. 
5. Thermal-Hanger Shields: Install with insulation same thickness as piping insula-

tion. 

3.02 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers. 

B. Fit exposed connections together to form hairline joints. Field weld connections that 
cannot be shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 
welding; appearance and quality of welds; and methods used in correcting welding 
work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength and cor-
rosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.03 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 
mm). 

3.04 PAINTING 

A. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abrad-
ed areas of shop paint on miscellaneous metal are specified in Section 099100 Paint-
ing.” 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 
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3.05 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not speci-
fied in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment 
that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments 
are in direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports andmetal framing systems and attachments 
for general service applications. 

F. Use copper-plated pipe hangers and copperattachments for copper piping and tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Use thermal-hanger shield inserts for insulated piping and tubing. 

I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated 
or insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750). 

2. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

3. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or 
contraction. 

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 
to NPS 24 (DN 24 to DN 600). 

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for 
heavy loads. 

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping in-
stallations. 

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings. 
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4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various 
types of building attachments. 

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 deg C) 
piping installations. 

L. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are 
not specified in piping system Sections. 

M. Comply with MFMA-103 for metal framing system selections and applications that are 
not specified in piping system Sections. 

END OF SECTION 23 05 29 
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PART 1 - GENERAL 

SECTION 23 05 48 - VIBRATION AND SEISMIC CONTROLS FOR HVAC  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Elastomeric isolation pads. 
2. Spring hangers. 
3. Restraint channel bracings. 
4. Restraint cables. 
5. Seismic-restraint accessories. 
6. Mechanical anchor bolts. 
7. Adhesive anchor bolts. 

1.03 DEFINITIONS 

A. IBC: International Building Code. 

B. ICC-ES: ICC-Evaluation Service. 

C. OSHPD: Office of Statewide Health Planning & Development (for the State of Califor-
nia). 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated load, rated deflection, and overload capacity for each vibration iso-
lation device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish for 
each type and size of vibration isolation device and seismic-restraint component 
required. 

a. Tabulate types and sizes of seismic restraints, complete with report numbers 
and rated strength in tension and shear as evaluated by an agency acceptable 
to authorities having jurisdiction. 
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b. Annotate to indicate application of each product submitted and compliance 
with requirements. 

B. Shop Drawings: 

1. Detail fabrication and assembly of equipment bases. Detail fabrication including 
anchorages and attachments to structure and to supported equipment. Include ad-
justable motor bases, rails, and frames for equipment mounting. 

2. Vibration Isolation Base Details: Detail fabrication including anchorages and at-
tachments to structure and to supported equipment. Include adjustable motor ba-
ses, rails, and frames for equipment mounting. 

C. Delegated-Design Submittal: For each vibration isolation and seismic-restraint device. 

1. Include design calculations and details for selecting vibration isolators, seismic 
restraints, and vibration isolation bases complying with performance require-
ments, design criteria, and analysis data signed and sealed by the qualified profes-
sional engineer responsible for their preparation. 

2. Design Calculations: Calculate static and dynamic loading due to equipment 
weight, operation, and seismic forces required to select vibration isolators and 
seismic restraints and for designing vibration isolation bases. 

a. Coordinate design calculations with wind load calculations required for 
equipment mounted outdoors. Comply with requirements in other Sections 
for equipment mounted outdoors. 

3. Riser Supports: Include riser diagrams and calculations showing anticipated ex-
pansion and contraction at each support point, initial and final loads on building 
structure, spring deflection changes, and seismic loads. Include certification that 
riser system was examined for excessive stress and that none exists. 

4. Seismic-Restraint Details: 

a. Design Analysis: To support selection and arrangement of seismic re-
straints. Include calculations of combined tensile and shear loads. 

b. Details: Indicate fabrication and arrangement. Detail attachments of re-
straints to the restrained items and to the structure. Show attachment loca-
tions, methods, and spacings. Identify components, list their strengths, and 
indicate directions and values of forces transmitted to the structure during 
seismic events. Indicate association with vibration isolation devices. 

c. Coordinate seismic-restraint and vibration isolation details with wind-
restraint details required for equipment mounted outdoors. Comply with re-
quirements in other Sections for equipment mounted outdoors. 

d. Preapproval and Evaluation Documentation: By an agency acceptable to au-
thorities having jurisdiction, showing maximum ratings of restraint items 
and the basis for approval (tests or calculations). 

1.05 INFORMATIONAL SUBMITTALS 
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A. Coordination Drawings: Show coordination of vibration isolation device installation 
and seismic bracing for HVAC piping and equipment with other systems and equipment 
in the vicinity, including other supports and restraints, if any. 

B. Qualification Data: For professional engineer. 

C. Welding certificates. 

D. Field quality-control reports. 

1.06 QUALITY ASSURANCE 

A. Comply with seismic-restraint requirements in the IBC unless requirements in this Sec-
tion are more stringent. 

B. Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and 
shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, 
or preapproval by another agency acceptable to authorities having jurisdiction, showing 
maximum seismic-restraint ratings. Ratings based on independent testing are preferred 
to ratings based on calculations. If preapproved ratings are unavailable, submittals 
based on independent testing are preferred. Calculations (including combining shear 
and tensile loads) to support seismic-restraint designs must be signed and sealed by a 
qualified professional engineer. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: 

1. Site Class as Defined in the IBC: See Structural Drawings for information.. 
2. Assigned Seismic Use Group or Building Category - See Structural Drawings for 

information. 
3. Rated strengths, features, and applications shall be as defined in reports by an 

agency acceptable to authorities having jurisdiction. 

a. Structural Safety Factor: Allowable strength in tension, shear, and pullout 
force of components shall be at least four  times the maximum seismic forc-
es to which they are subjected. 

2.02 ELASTOMERIC ISOLATION PADS 
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A. Elastomeric Isolation Pads:  

1. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform 
loading over pad area. 

2. Size: Factory or field cut to match requirements of supported equipment. 
3. Pad Material: Oil and water resistant with elastomeric properties. 
4. Surface Pattern: Waffle pattern. 
5. Infused nonwoven cotton or synthetic fibers. 
6. Load-bearing metal plates adhered to pads. 

2.03 SPRING HANGERS 

A. Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in 
Compression: . 

1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a 
maximum of 30 degrees of angular hanger-rod misalignment without binding or 
reducing isolation efficiency. 

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of 
the spring at rated load. 

3. Minimum Additional Travel: 50 percent of the required deflection at rated load. 
4. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 
5. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-

reinforced cup to support spring and bushing projecting through bottom of frame. 
7. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower 

threaded rod. 
8. Self-centering hanger-rod cap to ensure concentricity between hanger rod and 

support spring coil. 

2.04 RESTRAINT CHANNEL BRACINGS 

A. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel 
channels with accessories for attachment to braced component at one end and to build-
ing structure at the other end and other matching components and with corrosion-
resistant coating; rated in tension, compression, and torsion forces. 

2.05 RESTRAINT CABLES 

A. Restraint Cables: ASTM A 603 galvanized-steel cables. End connections made of steel 
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable ser-
vice; with a minimum of two clamping bolts for cable engagement. 
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2.06 SEISMIC-RESTRAINT ACCESSORIES 

A. Hanger-Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally 
bolted connections to hanger rod. 

B. Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching 
hangers to rigid channel bracings and restraint cables. 

2.07 MECHANICAL ANCHOR BOLTS 

A. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-
coated steel for interior applications and stainless steel for exterior applications. Select 
anchor bolts with strength required for anchor and as tested according to ASTM E 488. 

2.08 ADHESIVE ANCHOR BOLTS 

A. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or ure-
thane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar 
adhesive. Provide anchor bolts and hardware with zinc-coated steel for interior applica-
tions and stainless steel for exterior applications. Select anchor bolts with strength re-
quired for anchor and as tested according to ASTM E 488. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic-control devices 
for compliance with requirements for installation tolerances and other conditions affect-
ing performance of the Work. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual loca-
tions before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 APPLICATIONS 

A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for ap-
plication by an agency acceptable to authorities having jurisdiction. 

B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on 
Drawings to receive them and where required to prevent buckling of hanger rods due to 
seismic forces. 
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C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select siz-
es of components so strength is adequate to carry present and future static and seismic 
loads within specified loading limits. 

3.03 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE 
INSTALLATION 

A. Installation of vibration isolators must not cause any change of position of equipment, 
piping, or ductwork resulting in stresses or misalignment. 

B. Equipment Restraints: 
1. Install resilient bolt isolation washers on equipment anchor bolts where clearance 

between anchor and adjacent surface exceeds 0.125 inch (3.2 mm). 
2. Install seismic-restraint devices using methods approved by an agency acceptable 

to authorities having jurisdiction that provides required submittals for component. 

C. Piping Restraints: 

1. Comply with requirements in MSS SP-127. 
2. Space lateral supports a maximum of 40 feet (12 m)o.c., and longitudinal supports 

a maximum of 80 feet (24 m) o.c. 
3. Brace a change of direction longer than 12 feet (3.7 m). 

D. Install cables so they do not bend across edges of adjacent equipment or building struc-
ture. 

E. Install seismic-restraint devices using methods approved by an agency acceptable to au-
thorities having jurisdiction that provides required submittals for component. 

F. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to 
provide resilient media between anchor bolt and mounting hole in concrete base. 

G. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to 
provide resilient media where equipment or equipment-mounting channels are attached 
to wall. 

H. Attachment to Structure: If specific attachment is not indicated, anchor bracing to struc-
ture at flanges of beams, at upper truss chords of bar joists, or at concrete members. 

I. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling 
holes for anchors. Do not damage existing reinforcing or embedded items during 
coring or drilling. Notify the structural engineer if reinforcing steel or other em-
bedded items are encountered during drilling. Locate and avoid prestressed ten-
dons, electrical and telecommunications conduit, and gas lines. 
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2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has 
achieved full design strength. 

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-
duty sleeve anchors shall be installed with sleeve fully engaged in the structural 
element to which anchor is to be fastened. 

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to 
installation of adhesive. Place adhesive in holes proceeding from the bottom of 
the hole and progressing toward the surface in such a manner as to avoid introduc-
tion of air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exteri-

or applications. 

3.04 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency ac-
ceptable to authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage device 
to restrained component (unless post connection testing has been approved), and 
with at least seven days' advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure. Provide 
temporary load-spreading members. 

4. Test at least four of each type and size of installed anchors and fasteners selected 
by Architect. 

5. Test to 90 percent of rated proof load of device. 
6. Measure isolator restraint clearance. 
7. Measure isolator deflection. 

C. Remove and replace malfunctioning units and retest as specified above. 

D. Prepare test and inspection reports. 

3.05 ADJUSTING 

A. Adjust isolators after piping system is at operating weight. 

B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operat-
ing height. After equipment installation is complete, adjust limit stops so they are out of 
contact during normal operation. 

END OF SECTION 23 05 48 
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PART 1 - GENERAL 

SECTION 23 05 53 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Pipe labels. 
3. Duct labels. 
4. Stencils. 
5. Valve tags. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For color, letter style, and graphic representation required for each identifica-
tion material and device. 

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the 
proposed content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules: For each piping system to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.01 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness: stainless steel, 0.025-inch (0.64-mm minimum thickness, 
and having predrilled or stamped holes for attachment hardware. 

2. Letter Color: Black . 
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3. Background Color: White . 
4. Minimum Label Size: Length and width vary for required label content, but not 

less than 2-1/2 by 3/4 inch (64 by 19 mm). 
5. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is 

less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 
inches (1830 mm), and proportionately larger lettering for greater viewing dis-
tances. Include secondary lettering two-thirds to three-quarters the size of princi-
pal lettering. 

6. Fasteners: Stainless-steel rivets or self-tapping screws. 
7. Adhesive: Contact-type permanent adhesive, compatible with label and with sub-

strate. 

B. Plastic Labels for Equipment: 

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical en-
graving, 1/8 inch (3.2 mm) thick, and having predrilled holes for attachment 
hardware. 

2. Letter Color: Black . 
3. Background Color: White. 
4. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 

deg C). 
5. Minimum Label Size: Length and width vary for required label content, but not 

less than 2-1/2 by 3/4 inch (64 by 19 mm). 
6. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is 

less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 
inches (1830 mm), and proportionately larger lettering for greater viewing dis-
tances. Include secondary lettering two-thirds to three-quarters the size of princi-
pal lettering. 

7. Fasteners: Stainless-steel rivetsorself-tapping screws. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with sub-

strate. 

C. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 

D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-
inch (A4) bond paper. Tabulate equipment identification number, and identify Drawing 
numbers where equipment is indicated (plans, details, and schedules) and the Specifica-
tion Section number and title where equipment is specified. Equipment schedule shall 
be included in operation and maintenance data. 

2.02 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with let-
tering indicating service, and showing flow direction according to ASME A13.1. 
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B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed topartially cover  circum-
ference of pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive back-
ing. 

D. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings; also include pipe size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with piping system service lettering to accom-
modate both directions or as separate unit on each pipe label to indicate flow di-
rection. 

2. Lettering Size: Size letters according to ASME A13.1 for piping. 

2.03 DUCT LABELS 

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 
1/8 inch (3.2 mm) thick, and having predrilled holes for attachment hardware. 

B. Letter Color: Black . 

C. Background Color: White . 

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C). 

E. Minimum Label Size: Length and width vary for required label content, but not less 
than 2-1/2 by 3/4 inch (64 by 19 mm). 

F. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less 
than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 
mm), and proportionately larger lettering for greater viewing distances. Include second-
ary lettering two-thirds to three-quarters the size of principal lettering. 

G. Fasteners: Stainless-steel rivetsor]self-tapping screws. 

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

I. Duct Label Contents: Include identification of duct service using same designations or 
abbreviations as used on Drawings; also include duct size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with duct system service lettering to accommo-
date both directions or as separate unit on each duct label to indicate flow direc-
tion. 

2.04 STENCILS 
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A. Stencils for Piping: 

1. Lettering Size: At least 1/2 inch (13 mm) for viewing distances up to 72 inches 
(1830 mm) and proportionately larger lettering for greater viewing distances. 

2. Stencil Material:Fiberboard. 
3. Stencil Paint: Exterior, gloss, acrylic enamel in colors complying with recom-

mendations in ASME A13.1 unless otherwise indicated. Paint may be in pressur-
ized spray-can form. 

4. Identification Paint: Exterior, acrylic enamel in colors according to ASME A13.1 
unless otherwise indicated. Paint may be in pressurized spray-can form. 

B. Stencils for Ducts: 

1. Lettering Size: Minimum letter height of 1-1/4 inches (32 mm) for viewing dis-
tances up to 15 feet (4-1/2 m) and proportionately larger lettering for greater 
viewing distances. 

2. Stencil Material: Fiberboard . 
3. Stencil Paint: Exterior, gloss, acrylic enamel. Paint may be in pressurized spray-

can form. 
4. Identification Paint: Exterior, acrylic enamel. Paint may be in pressurized spray-

can form. 

C. Stencils for Access Panels and Door Labels, Equipment Labels, and Similar Operational 
Instructions: 

1. Lettering Size: Minimum letter height of 1/2 inch (13 mm) for viewing distances 
up to 72 inches (1830 mm) and proportionately larger lettering for greater viewing 
distances. 

2. Stencil Material: Fiberboard. 
3. Stencil Paint: Exterior, gloss, acrylic enamel . Paint may be in pressurized spray-

can form. 
4. Identification Paint: Exterior, acrylic enamel. Paint may be in pressurized spray-

can form. 

2.05 VALVE TAGS 

A. Description: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system ab-
breviation and 1/2-inch (13-mm) numbers. 

1. Tag Material: stainless steel, 0.025-inch (0.64-mm minimum thickness, and hav-
ing predrilled or stamped holes for attachment hardware. 

2. Fasteners: Brass wire-link chain or beaded chain. 

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabu-
late valve number, piping system, system abbreviation (as shown on valve tag), location 
of valve (room or space), normal-operating position (open, closed, or modulating), and 
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variations for identification. Mark valves for emergency shutoff and similar special us-
es. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identifica-
tion devices, including dirt, oil, grease, release agents, and incompatible primers, paints, 
and encapsulants. 

3.02 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting 
of surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.03 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.04 PIPE LABEL INSTALLATION 

A. Piping Color Coding: Painting of piping is specified in Section 099100 "Painting." 

B. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured 
pipe labels, at Installer's option. Install stenciled pipe labels, complying with 
ASME A13.1, with painted, color-coded bands or rectangles]on each piping system. 

1. Identification Paint: Use for contrasting background. 
2. Stencil Paint: Use for pipe marking. 

C. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible 
ceilings in finished spaces; machine rooms; accessible maintenance spaces such as 
shafts, tunnels, and plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 
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2. Near each branch connection, excluding short takeoffs for fixtures and terminal 
units. Where flow pattern is not obvious, mark each pipe at branch. 

3. Near penetrations and on both sides of through walls, floors, ceilings, and inac-
cessible enclosures. 

4. At access doors, manholes, and similar access points that permit view of con-
cealed piping. 

5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals 

to 25 feet (7.6 m) in areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings. Omit intermediately spaced la-

bels. 

D. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, 
including pipes where flow is allowed in both directions. 

E. Pipe Label Color Schedule: 
1. Refrigerant Piping: Black letters on a safety-orange background. 

3.05 DUCT LABEL INSTALLATION 

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following 
color codes: 

1. Blue : For cold-air supply ducts. 
2. Yellow : For hot-air supply ducts. 
3. Green: For exhaust-, outside-, relief-, return-, and mixed-air ducts. 

B. Stenciled Duct Label Option: Stenciled labels showing service and flow direction may 
be provided instead of plastic-laminated duct labels, at Installer's option. 

C. Locate labels near points where ducts enter into and exit from concealed spaces and at 
maximum intervals of 10 feet (15 m) in each space where ducts are exposed or con-
cealed by removable ceiling system. 

3.06 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves, valves 
within factory-fabricated equipment units, shutoff valves, faucets, convenience and 
lawn-watering hose connections, and HVAC terminal devices and similar roughing-in 
connections of end-use fixtures and units. List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme 
and with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 
a. Refrigerant: 2 inches (50 mm), square . 
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2. Valve-Tag Colors: 

a. Toxic and Corrosive Fluids: Black letters on a safety-orange background. 

END OF SECTION 23 05 53 
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PART 1 - GENERAL 

SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 

1.03 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. TAB: Testing, adjusting, and balancing. 

C. TABB: Testing, Adjusting, and Balancing Bureau. 

D. TAB Specialist: An entity engaged to perform TAB Work. 

1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 15  days of Contractor's Notice to Proceed, submit documen-
tation that the TAB contractor and this Project's TAB team members meet the qualifica-
tions specified in "Quality Assurance" Article. 

B. Contract Documents Examination Report: Within 15  days of Contractor's Notice to 
Proceed, submit the Contract Documents review report as specified in Part 3. 

C. Strategies and Procedures Plan: Within 30  days of Contractor's Notice to Proceed, 
submit TAB strategies and step-by-step procedures as specified in "Preparation" Article. 

D. Certified TAB reports. 

E. Sample report forms. 

F. Instrument calibration reports, to include the following: 
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1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration. 

1.05 QUALITY ASSURANCE 

A. TAB Contractor Qualifications: Engage a TAB entity certified by AABC. 

1. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC. 
2. TAB Technician: Employee of the TAB contractor and who is certified by AABC 

as a TAB technician. 

B. TAB Conference: Meet with Owner on approval of the TAB strategies and procedures 
plan to develop a mutual understanding of the details. Require the participation of the 
TAB field supervisor and technicians. Provide seven  days' advance notice of scheduled 
meeting time and location. 

1. Agenda Items: 

a. The Contract Documents examination report. 
b. The TAB plan. 
c. Coordination and cooperation of trades and subcontractors. 
d. Coordination of documentation and communication flow. 

C. Certify TAB field data reports and perform the following: 

1. Review field data reports to validate accuracy of data and to prepare certified 
TAB reports. 

2. Certify that the TAB team complied with the approved TAB plan and the proce-
dures specified and referenced in this Specification. 

D. TAB Report Forms: Use standard TAB contractor's forms approved by Owner. 

E. Instrumentation Type, Quantity, Accuracy, and Calibration: As described in 
ASHRAE 111, Section 5, "Instrumentation." 

F. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air 
Balancing." 

G. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.7.2.3 - "System Balancing." 

1.06 PROJECT CONDITIONS 
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A. Partial Owner Occupancy: Owner may occupy completed areas of building before Sub-
stantial Completion. Cooperate with Owner during TAB operations to minimize con-
flicts with Owner's operations. 

1.07 COORDINATION 

A. Notice: Provide seven days' advance notice for each test. Include scheduled test dates 
and times. 

B. Perform TAB after leakage and pressure tests on air distribution systems have been sat-
isfactorily completed. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.01 TAB SPECIALISTS 

A. Subject to compliance with requirements, engage one of the following: 

1. RS Analysis, Inc. Contact Anthony Tamburini (650.583.9400.) 

2. National Air Balance Company, Inc. Contact Jeff Wooning (510.623.7000) 

3. MESA3, Inc. Contact Dean Ferreira (408.928.3000) 

3.02 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to 
discover conditions in systems' designs that may preclude proper TAB of systems and 
equipment. 

B. Examine systems for installed balancing devices, such as test ports, gage cocks, ther-
mometer wells, flow-control devices, balancing valves and fittings, and manual volume 
dampers. Verify that locations of these balancing devices are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data including HVAC system descriptions, statements of design as-
sumptions for environmental conditions and systems' output, and statements of philoso-
phies and assumptions about HVAC system and equipment controls. 

E. Examine ceiling plenums used for supply, return, or relief air to verify that they meet 
the leakage class of connected ducts as specified in Section 233113 "Metal Ducts" and 
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are properly separated from adjacent areas. Verify that penetrations in plenum walls are 
sealed and fire-stopped if required. 

F. Examine equipment performance data including fan and pump curves. 

1. Relate performance data to Project conditions and requirements, including system 
effects that can create undesired or unpredicted conditions that cause reduced ca-
pacities in all or part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC equip-
ment when installed under conditions different from the conditions used to rate 
equipment performance. To calculate system effects for air systems, use tables 
and charts found in AMCA 201, "Fans and Systems," or in SMACNA's "HVAC 
Systems - Duct Design." Compare results with the design data and installed con-
ditions. 

G. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 

I. Examine HVAC equipment and filters and verify that bearings are greased, belts are 
aligned and tight, and equipment with functioning controls is ready for operation. 

J. Examine heat-transfer coils for correct piping connections and for clean and straight 
fins. 

K. Examine operating safety interlocks and controls on HVAC equipment. 

L. Report deficiencies discovered before and during performance of TAB procedures. Ob-
serve and record system reactions to changes in conditions. Record default set points if 
different from indicated values. 

3.03 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures. 

B. Complete system-readiness checks and prepare reports. Verify the following: 

1. Permanent electrical-power wiring is complete. 
2. Automatic temperature-control systems are operational. 
3. Equipment and duct access doors are securely closed. 
4. Isolating and balancing valves are open and control valves are operational. 
5. Ceilings are installed in critical areas where air-pattern adjustments are required 

and access to balancing devices is provided. 
6. Windows and doors can be closed so indicated conditions for system operations 

can be met. 
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3.04 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures 
contained in AABC's "National Standards for Total System Balance" and in this Sec-
tion. 

1. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing." 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures. 
1. After testing and balancing, install test ports and duct access doors that comply 

with requirements in Section 233300 "Air Duct Accessories." 
2. Install and join new insulation that matches removed materials. Restore insula-

tion, coverings, vapor barrier, and finish according to Section 230713 "Duct Insu-
lation," and Section 230719 "HVAC Piping Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve posi-
tion indicators, fan-speed-control levers, and similar controls and devices, with paint or 
other suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.05 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 
recommended testing procedures. Crosscheck the summation of required outlet volumes 
with required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. For variable-air-volume systems, develop a plan to simulate diversity. 

D. Determine the best locations in main and branch ducts for accurate duct-airflow meas-
urements. 

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and 
exhaust-air dampers through the supply-fan discharge and mixing dampers. 

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

G. Verify that motor starters are equipped with properly sized thermal protection. 

H. Check dampers for proper position to achieve desired airflow path. 

I. Check for airflow blockages. 

J. Check condensate drains for proper connections and functioning. 
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K. Check for proper sealing of air-handling-unit components. 

L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts." 

3.06 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed 
listed by fan manufacturer. 

1. Measure total airflow. 

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse meas-
urements, measure airflow at terminal outlets and inlets and calculate the to-
tal airflow. 

2. Measure fan static pressures as follows to determine actual static pressure: 

a. Measure outlet static pressure as far downstream from the fan as practical 
and upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible 
connection. 

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the 
fan as possible, upstream from the flexible connection, and downstream 
from duct restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the 
plenum that houses the fan. 

3. Measure static pressure across each component that makes up an air-handling 
unit, rooftop unit, and other air-handling and -treating equipment. 

a. Report the cleanliness status of filters and the time static pressures are 
measured. 

4. Measure static pressures entering and leaving other devices, such as sound traps, 
heat-recovery equipment, and air washers, under final balanced conditions. 

5. Review Record Documents to determine variations in design static pressures ver-
sus actual static pressures. Calculate actual system-effect factors. Recommend ad-
justments to accommodate actual conditions. 

6. Do not make fan-speed adjustments that result in motor overload. Consult equip-
ment manufacturers about fan-speed safety factors. Modulate dampers and meas-
ure fan-motor amperage to ensure that no overload will occur. Measure amperage 
in full-cooling, full-heating, economizer, and any other operating mode to deter-
mine the maximum required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indi-
cated airflows within specified tolerances. 
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1. Measure airflow of submain and branch ducts. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-
tube traverse measurements, measure airflow at terminal outlets and inlets 
and calculate the total airflow for that zone. 

2. Measure static pressure at a point downstream from the balancing damper, and 
adjust volume dampers until the proper static pressure is achieved. 

3. Remeasure each submain and branch duct after all have been adjusted. Continue 
to adjust submain and branch ducts to indicated airflows within specified toler-
ances. 

C. Measure air outlets and inlets without making adjustments. 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's 
written instructions and calculating factors. 

D. Adjust air outlets and inlets for each space to indicated airflows within specified toler-
ances of indicated values. Make adjustments using branch volume dampers rather than 
extractors and the dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of indi-
cated quantities without generating noise levels above the limitations prescribed 
by the Contract Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.07 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following 
data: 

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Efficiency rating. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter thermal-protection-element rating. 

B. Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds 
varying from minimum to maximum. Test the manual bypass of the controller to prove 
proper operation. Record observations including name of controller manufacturer, mod-
el number, serial number, and nameplate data. 

3.08 PROCEDURES FOR CONDENSING UNITS 
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A. Verify proper rotation of fans. 

B. Measure entering- and leaving-air temperatures. 

C. Record compressor data. 

3.09 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 
percent . 

2. Air Outlets and Inlets: Plus or minus 10 percent. 

3.10 REPORTING 

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as 
specified in "Examination" Article, prepare a report on the adequacy of design for sys-
tems' balancing devices. Recommend changes and additions to systems' balancing de-
vices to facilitate proper performance measuring and balancing. Recommend changes 
and additions to HVAC systems and general construction to allow access for perfor-
mance measuring and balancing devices. 

B. Status Reports: Prepare weekly progress reports to describe completed procedures, pro-
cedures in progress, and scheduled procedures. Include a list of deficiencies and prob-
lems found in systems being tested and balanced. Prepare a separate report for each sys-
tem and each building floor for systems serving multiple floors. 

3.11 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into separate 
sections for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed 
by the certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents: In addition to certified field-report data, include the following: 
1. Fan curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. Other information relative to equipment performance; do not include Shop Draw-

ings and product data. 

C. General Report Data: In addition to form titles and entries, include the following data: 
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1. Title page. 
2. Name and address of the TAB contractor. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the 

report. Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated 

values. 
15. Test conditions for fans performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Face and bypass damper settings at coils. 
e. Fan drive settings including settings and percentage of maximum pitch di-

ameter. 
f. Settings for supply-air, static-pressure controller. 
g. Other system operating conditions that affect performance. 

D. System Diagrams: Include schematic layouts of air distribution systems. Present each 
system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Duct, outlet, and inlet sizes. 
3. Balancing stations. 
4. Position of balancing devices. 

E. Air-Handling-Unit Test Reports: For air-handling units with coils and fan coil units, in-
clude the following: 

1. Unit Data: 

a. Unit identification. 
b. Location. 
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c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Unit arrangement and class. 
g. Discharge arrangement. 
h. Sheave make, size in inches (mm), and bore. 
i. Center-to-center dimensions of sheave, and amount of adjustments in inches 

(mm). 
j. Number, make, and size of belts. 
k. Number, type, and size of filters. 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches (mm), and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in inches 

(mm). 

3. Test Data (Indicated and Actual Values): 

a. Total air flow rate in cfm (L/s). 
b. Total system static pressure in inches wg (Pa). 
c. Fan rpm. 
d. Discharge static pressure in inches wg (Pa). 
e. Filter static-pressure differential in inches wg (Pa). 
f. Cooling-coil static-pressure differential in inches wg (Pa). 
g. Heating-coil static-pressure differential in inches wg (Pa). 
h. Outdoor airflow in cfm (L/s). 
i. Return airflow in cfm (L/s). 
j. Outdoor-air damper position. 
k. Return-air damper position. 
l. Vortex damper position. 

F. Fan Test Reports: For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and size. 
e. Manufacturer's serial number. 
f. Arrangement and class. 
g. Sheave make, size in inches (mm), and bore. 
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h. Center-to-center dimensions of sheave, and amount of adjustments in inches 
(mm). 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches (mm), and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in inches 

(mm). 
g. Number, make, and size of belts. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm (L/s). 
b. Total system static pressure in inches wg (Pa). 
c. Fan rpm. 
d. Discharge static pressure in inches wg (Pa). 
e. Suction static pressure in inches wg (Pa). 

G. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a 
grid representing the duct cross-section and record the following: 

1. Report Data: 

a. System and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F (deg C). 
d. Duct static pressure in inches wg (Pa). 
e. Duct size in inches (mm). 
f. Duct area in sq. ft. (sq. m). 
g. Indicated air flow rate in cfm (L/s). 
h. Indicated velocity in fpm (m/s). 
i. Actual air flow rate in cfm (L/s). 
j. Actual average velocity in fpm (m/s). 
k. Barometric pressure in psig (Pa). 

3.12 INSPECTIONS 

A. Initial Inspection: 

1. After testing and balancing are complete, operate each system and randomly 
check measurements to verify that the system is operating according to the final 
test and balance readings documented in the final report. 

2. Check the following for each system: 
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a. Measure airflow of at least 10 percent of air outlets. 
b. Measure room temperature at each thermostat/temperature sensor. Compare 

the reading to the set point. 
c. Verify that balancing devices are marked with final balance position. 
d. Note deviations from the Contract Documents in the final report. 

B. Final Inspection: 

1. After initial inspection is complete and documentation by random checks verifies 
that testing and balancing are complete and accurately documented in the final re-
port, request that a final inspection be made by Owner. 

2. The TAB contractor's test and balance engineer shall conduct the inspection in the 
presence of Owner. 

3. Owner shall randomly select measurements, documented in the final report, to be 
rechecked. Rechecking shall be limited to either 10 percent of the total measure-
ments recorded or the extent of measurements that can be accomplished in a nor-
mal 8-hour business day. 

4. If rechecks yield measurements that differ from the measurements documented in 
the final report by more than the tolerances allowed, the measurements shall be 
noted as "FAILED." 

5. If the number of "FAILED" measurements is greater than 10 percent of the total 
measurements checked during the final inspection, the testing and balancing shall 
be considered incomplete and shall be rejected. 

C. TAB Work will be considered defective if it does not pass final inspections. If TAB 
Work fails, proceed as follows: 

1. Recheck all measurements and make adjustments. Revise the final report and bal-
ancing device settings to include all changes; resubmit the final report and request 
a second final inspection. 

2. If the second final inspection also fails, Owner may contract the services of an-
other TAB contractor to complete TAB Work according to the Contract Docu-
ments and deduct the cost of the services from the original TAB contractor's final 
payment. 

D. Prepare test and inspection reports. 

3.13 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced 
conditions are being maintained throughout and to correct unusual conditions. 

END OF SECTION 23 05 93 



ALAMEDA EMERGENCY OPERATIONS CENTER 23 07 13 - 1 
JULY 28, 2014, 213091.00 DUCT INSULATION 

 

 

PART 1 - GENERAL 

SECTION 23 07 13 - DUCT INSULATION  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, concealed return located in unconditioned space. 

B. Related Sections: 
1. Section 230719 "HVAC Piping Insulation." 
2. Section 233113 "Metal Ducts" for duct liners. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, water-
vapor permeance thickness, and jackets (both factory- and field-applied if any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other 
work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each 
type of insulation and hanger. 

2. Detail insulation application at elbows, fittings, dampers, specialties and flanges 
for each type of insulation. 

3. Detail application of field-applied jackets. 
4. Detail application at linkages of control devices. 

1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Field quality-control reports. 

1.05 QUALITY ASSURANCE 
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A. Installer Qualifications: Skilled mechanics who have successfully completed an appren-
ticeship program or another craft training program certified by the Department of La-
bor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as determined by 
testing identical products according to ASTM E 84, by a testing agency acceptable to 
authorities having jurisdiction. Factory label insulation and jacket materials and adhe-
sive, mastic, tapes, and cement material containers, with appropriate markings of appli-
cable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with appro-
priate ASTM standard designation, type and grade, and maximum use temperature. 

1.07 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 230529 "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with duct Installer for duct insulation application. 
Before preparing ductwork Shop Drawings, establish and maintain clearance require-
ments for installation of insulation and field-applied jackets and finishes and for space 
required for maintenance. 

1.08 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing. Insulation application may begin on segments that 
have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 

PART 2 - PRODUCTS 

2.01 INSULATION MATERIALS 
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A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and 
Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation 
Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content 
of less than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-
applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 

F. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applica-
tions, provide insulation with factory-applied FSK jacket. Factory-applied jacket re-
quirements are specified in "Factory-Applied Jackets" Article. 

2.02 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. For indoor applications, adhesive shall have a VOC content of 80 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.03 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 
with MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services. 
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1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm (0.009 
metric perm) at 43-mil (1.09-mm) dry film thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 
deg C). 

3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight. 
4. Color: White. 

2.04 LAGGING ADHESIVES 

A. Description: Comply with MIL-A-3316C, Class I, Grade A and shall be compatible 
with insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging 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. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere 
fire-resistant lagging cloths over duct insulation. 

3. Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 deg C). 
4. Color: White. 

2.05 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 
2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 

deg C). 
4. Color: Aluminum. 
5. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.06 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. 
When factory-applied jackets are indicated, comply with the following: 
1. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II. 

2.07 TAPES 

A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive; complying with ASTM C 1136. 

1. Width: 3 inches (75 mm). 
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2. Thickness: 6.5 mils (0.16 mm). 
3. Adhesion: 90 ounces force/inch (1.0 N/mm) in width. 
4. Elongation: 2 percent. 
5. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width. 
6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

2.08 SECUREMENTS 

A. Bands: 

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304; 0.015 inch 
(0.38 mm) thick, 3/4 inch (19 mm) wide with wing seal or closed seal. 

B. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed 
for capacitor-discharge welding, 0.135-inch- (3.5-mm-) diameter shank, length to 
suit depth of insulation indicated. 

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, 
fully annealed for capacitor-discharge welding,  0.135-inch- (3.5-mm-) diameter 
shank, length to suit depth of insulation indicated with integral 1-1/2-inch (38-
mm) galvanized carbon-steel washer. 

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate 
welded to projecting spindle that is capable of holding insulation, of thickness in-
dicated, securely in position indicated when self-locking washer is in place. Com-
ply with the following requirements: 

a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm) 
thick by 2 inches (50 mm) square. 

b. Spindle:Stainless steel, fully annealed, 0.106-inch- (2.6-mm-) diameter 
shank, length to suit depth of insulation indicated. 

c. Adhesive: Recommended by hanger manufacturer. Product with demon-
strated capability to bond insulation hanger securely to substrates indicated 
without damaging insulation, hangers, and substrates. 

4. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- 
(0.41-mm-) thick, galvanized-steel sheet, with beveled edge sized as required to 
hold insulation securely in place but not less than 1-1/2 inches (38 mm) in diame-
ter. 

a. Protect ends with capped self-locking washers incorporating a spring steel 
insert to ensure permanent retention of cap in exposed locations. 

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stain-
less steel or Monel. 
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D. Wire: 0.080-inch (2.0-mm) nickel-copper alloy . 

2.09 CORNER ANGLES 

A. Stainless-Steel Corner Angles: 0.024 inch (0.61 mm) thick, minimum 1 by 1 inch (25 
by 25 mm), stainless steel according to ASTM A 167 or ASTM A 240/A 240M, 
Type 316. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials 
that will adversely affect insulation application. 

3.03 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces; free of voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required 
for each item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. In-
stall accessories that do not corrode, soften, or otherwise attack insulation or jacket in 
either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 
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G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints 
with adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on 

anchor legs from point of attachment to supported item to point of attachment to 
structure. Taper and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal insula-
tion to insulation inserts with adhesive or sealing compound recommended by in-
sulation material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate 
and wet and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material 

as insulation jacket. Secure strips with adhesive and outward clinching staples 
along both edges of strip, spaced 4 inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Clean and dry 
surface to receive self-sealing lap. Staple laps with outward clinching staples 
along edge 4 inches (100 mm) o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's 
written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 
joints and at ends adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 
nominal thickness. 

M. Finish installation with systems at operating conditions. Repair joint separations and 
cracking due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged are-
as. Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, 
and seal patches similar to butt joints. 

3.04 PENETRATIONS 
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A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof 

surface and seal with joint sealant. For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor insu-
lation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) 
below top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall 

surface and seal with joint sealant. For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor insu-
lation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flash-
ing at least 2 inches (50 mm). 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated): Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insula-
tion at fire damper sleeves for fire-rated wall and partition penetrations. Externally insu-
late damper sleeves to match adjacent insulation and overlap duct insulation at least 2 
inches (50 mm). 

1. Comply with requirements in Section 078413 "Penetration Firestopping" 
Firestopping and fire-resistive joint sealers. 

E. Insulation Installation at Floor Penetrations: 

1. Duct: For penetrations through fire-rated assemblies, terminate insulation at fire 
damper sleeves and externally insulate damper sleeve beyond floor to match adja-
cent duct insulation. Overlap damper sleeve and duct insulation at least 2 inches 
(50 mm). 

2. Seal penetrations through fire-rated assemblies. Comply with requirements in 
Section 078413 "Penetration Firestopping." 

3.05 INSTALLATION OF MINERAL-FIBER INSULATION 
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A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insula-
tion pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per 
unit area, for 50 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides 
of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins 
along longitudinal centerline of duct. Space 3 inches (75 mm) maximum 
from insulation end joints, and 16 inches (400 mm) o.c. 

b. On duct sides with dimensions larger than 18 inches (450 mm), place pins 
16 inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from 
insulation joints. Install additional pins to hold insulation tightly against sur-
face at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums. 

d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend parallel 

with insulation surface. Cover exposed pins and washers with tape matching 
insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a contin-
uous unbroken vapor barrier. Create a facing lap for longitudinal seams and end 
joints with insulation by removing 2 inches (50 mm) from one edge and one end 
of insulation segment. Secure laps to adjacent insulation section with 1/2-inch 
(13-mm) outward-clinching staples, 1 inch (25 mm) o.c. Install vapor barrier con-
sisting of factory- or field-applied jacket, adhesive, vapor-barrier mastic, and 
sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain 
vapor-barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 
deg C) at 18-foot (5.5-m) intervals. Vapor stops shall consist of vapor-
barrier mastic applied in a Z-shaped pattern over insulation face, along butt 
end of insulation, and over the surface. Cover insulation face and surface to 
be insulated a width equal to two times the insulation thickness, but not less 
than 3 inches (75 mm). 

5. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams 
and end joints. At end joints, secure with steel bands spaced a maximum of 18 
inches (450 mm) o.c. 
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6. Install insulation on rectangular duct elbows and transitions with a full insulation 
section for each surface. Install insulation on round and flat-oval duct elbows with 
individually mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation sur-
face with 6-inch- (150-mm-) wide strips of same material used to insulate duct. 
Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 
inches (150 mm) o.c. 

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insula-
tion pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per 
unit area, for 50 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides 
of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins 
along longitudinal centerline of duct. Space 3 inches (75 mm) maximum 
from insulation end joints, and 16 inches (400 mm) o.c. 

b. On duct sides with dimensions larger than 18 inches (450 mm), space pins 
16 inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from 
insulation joints. Install additional pins to hold insulation tightly against sur-
face at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums. 

d. Do not overcompress insulation during installation. 
e. Cut excess portion of pins extending beyond speed washers or bend parallel 

with insulation surface. Cover exposed pins and washers with tape matching 
insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a contin-
uous unbroken vapor barrier. Create a facing lap for longitudinal seams and end 
joints with insulation by removing 2 inches (50 mm) from one edge and one end 
of insulation segment. Secure laps to adjacent insulation section with 1/2-inch 
(13-mm) outward-clinching staples, 1 inch (25 mm) o.c. Install vapor barrier con-
sisting of factory- or field-applied jacket, adhesive, vapor-barrier mastic, and 
sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain 
vapor-barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 
deg C) at 18-foot (5.5-m) intervals. Vapor stops shall consist of vapor-
barrier mastic applied in a Z-shaped pattern over insulation face, along butt 
end of insulation, and over the surface. Cover insulation face and surface to 
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be insulated a width equal to two times the insulation thickness, but not less 
than 3 inches (75 mm). 

5. Install insulation on rectangular duct elbows and transitions with a full insulation 
section for each surface. Groove and score insulation to fit as closely as possible 
to outside and inside radius of elbows. Install insulation on round and flat-oval 
duct elbows with individually mitered gores cut to fit the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation sur-
face with 6-inch- (150-mm-) wide strips of same material used to insulate duct. 
Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 
inches (150 mm) o.c. 

3.06 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with 
paint system identified below and as specified in Section 099100 "Painting.” 

1. Flat Acrylic Finish: Two  finish coats over a primer that is compatible with jacket 
material and finish coat paint. Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 

C. Do not field paint aluminum or stainless-steel jackets. 

3.07 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied 
jacket and insulation in layers in reverse order of their installation. Extent of in-
spection shall be limited to two location(s) for each duct system defined in the 
"Duct Insulation Schedule, General" Article. 

C. All insulation applications will be considered defective Work if sample inspection re-
veals noncompliance with requirements. 

3.08 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 
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2. Indoor, concealed return located in unconditioned space. 

B. Items Not Insulated: 
1. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 
2. Factory-insulated flexible ducts. 
3. Factory-insulated plenums and casings. 
4. Flexible connectors. 
5. Vibration-control devices. 
6. Factory-insulated access panels and doors. 

3.09 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed, round and flat-oval, supply-air duct insulation shall be one of the following: 
1. Mineral-Fiber Blanket: 1-1/2 inches (38 mm thick and 1.5-lb/cu. ft. (24-

kg/cu. m))] nominal density. 
2. Mineral-Fiber Board: 1-1/2 inches (38 mm) thick and 2-lb/cu. ft. (32-kg/cu. m) 

nominal density. 

B. Concealed, round and flat-oval, return-air duct insulation shall be one of the following: 
1. Mineral-Fiber Blanket: 1-1/2 inches (38 mm) thick and 1.5-lb/cu. ft. (24-

kg/cu. m) nominal density. 
2. Mineral-Fiber Board: 1-1/2 inches (38 mm)] thick and 2-lb/cu. ft. (32-kg/cu. m) 

nominal density. 

C. Concealed, round and flat-oval, outdoor-air duct insulation shall be one of the follow-
ing: 
1. Mineral-Fiber Blanket: 1-1/2 inches (38 mm)thick and 1.5-lb/cu. ft. (24-kg/cu. m) 

nominal density. 
2. Mineral-Fiber Board: 1-1/2 inches (38 mm) thick and 2-lb/cu. ft. (32-kg/cu. m) 

nominal density. 

D. Concealed, supply-air plenum insulation shall be one of the following: 
1. Mineral-Fiber Blanket: 1-1/2 inches (38 mm)thick and 1.5-lb/cu. ft. (24-kg/cu. m) 

nominal density. 
2. Mineral-Fiber Board: 1-1/2 inches (38 mm) thick and 2-lb/cu. ft. (32-kg/cu. m) 

nominal density. 

E. Concealed, return-air plenum insulation shall be one of the following: 
1. Mineral-Fiber Blanket: 1-1/2 inches (38 mm)thick and 1.5-lb/cu. ft. (24-kg/cu. m) 

nominal density. 
2. Mineral-Fiber Board: 1-1/2 inches (38 mm) thick and 2-lb/cu. ft. (32-kg/cu. m) 

nominal density. 

END OF SECTION 230713 
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PART 1 - GENERAL 

SECTION 23 07 19 - HVAC PIPING INSULATION  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section includes insulating the following HVAC piping systems: 
1. Refrigerant piping, indoors and outdoors. 

B. Related Sections: 

1. Section 230713 "Duct Insulation." 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, water-
vapor permeance thickness, and jackets (both factory and field applied if any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other 
work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each 
type of insulation and hanger. 

2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for 
each type of insulation. 

3. Detail removable insulation at piping specialties. 
4. Detail application of field-applied jackets. 
5. Detail application at linkages of control devices. 

1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insula-
tion materials, sealers, attachments, cements, and jackets, with requirements indicated. 
Include dates of tests and test methods employed. 
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C. Field quality-control reports. 

1.05 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an appren-
ticeship program or another craft training program certified by the Department of La-
bor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as determined by 
testing identical products according to ASTM E 84, by a testing and inspecting agency 
acceptable to authorities having jurisdiction. Factory label insulation and jacket materi-
als and adhesive, mastic, tapes, and cement material containers, with appropriate mark-
ings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with appro-
priate ASTM standard designation, type and grade, and maximum use temperature. 

1.07 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 230529 "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation applica-
tion. Before preparing piping Shop Drawings, establish and maintain clearance re-
quirements for installation of insulation and field-applied jackets and finishes and for 
space required for maintenance. 

1.08 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing. Insulation application may begin on segments that have satisfactory test re-
sults. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 

PART 2 - PRODUCTS 
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2.01 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping In-
sulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," articles for 
where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content 
of less than 50 ppm when tested according to ASTM C 871. 

D. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. 
Comply with ASTM C 534, Type I for tubular materials by Armacell LLC, AP 
Armaflex or approved equal. 

2.02 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type II, Class I. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.03 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 
with MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services. 

1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm (0.009 
metric perm) at 43-mil (1.09-mm) dry film thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 
deg C). 

3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight. 
4. Color: White. 

2.04 LAGGING ADHESIVES 

A. Description: Comply with MIL-A-3316C, Class I, Grade A and shall be compatible 
with insulation materials, jackets, and substrates. 
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1. For indoor applications, use lagging 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. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere 
fire-resistant lagging cloths over pipe insulation. 

3. Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 deg C). 
4. Color: White. 

2.05 SEALANTS 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 
2. Permanently flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 100 to plus 300 deg F (Minus 73 to plus 149 

deg C). 
4. Color: White or gray. 
5. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.06 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicat-
ed. 

B. Metal Jacket: 

1. Aluminum Jacket: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, 
3005, 3105, or 5005, Temper H-14. 

a. Factory cut and rolled to size. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications: 1-mil- (0.025-mm-) thick, heat-

bonded polyethylene and kraft paper. 
d. Moisture Barrier for Outdoor Applications: 3-mil- (0.075-mm-) thick, heat-

bonded polyethylene and kraft paper. 
e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers 

are not available. 
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2.07 SECUREMENTS 

A. Bands: 

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304; 0.015 inch 
(0.38 mm) thick, 1/2 inch (13 mm) wide with wing seal. 

2. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to 
accept metal bands. Spring size determined by manufacturer for application. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stain-
less steel or Monel. 

C. Wire: 0.062-inch (1.6-mm) soft-annealed, stainless steel. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 
3. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials 
that will adversely affect insulation application. 

3.03 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces; free of voids throughout the length of piping including fittings, valves, and 
specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses 
required for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. In-
stall accessories that do not corrode, soften, or otherwise attack insulation or jacket in 
either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 
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E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and special-
ties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints 
with adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on 

anchor legs from point of attachment to supported item to point of attachment to 
structure. Taper and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal insula-
tion to insulation inserts with adhesive or sealing compound recommended by in-
sulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install 
shields over jacket, arranged to protect jacket from tear or puncture by hanger, 
support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate 
and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material 

as insulation jacket. Secure strips with adhesive and outward clinching staples 
along both edges of strip, spaced 4 inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Install insulation 
with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-
sealing lap. Staple laps with outward clinching staples along edge at 2 inches (50 
mm) o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's 
written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 
joints and at ends adjacent to pipe flanges and fittings. 
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M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 
nominal thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations and 
cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged are-
as. Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, 
and seal patches similar to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 

3.04 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof 

surface and seal with joint sealant. For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor insu-
lation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) 
below top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall 

surface and seal with joint sealant. For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor insu-
lation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flash-
ing at least 2 inches (50 mm). 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated): Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 
continuously through penetrations of fire-rated walls and partitions. 
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1. Comply with requirements in Section 078413 "Penetration Firestopping" for 
firestopping and fire-resistive joint sealers. 

E. Insulation Installation at Floor Penetrations: 

1. Pipe: Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 078413 "Penetration Firestopping." 

3.05 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where 
more specific requirements are specified in various pipe insulation material installation 
articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other special-
ties with continuous thermal and vapor-retarder integrity unless otherwise indicat-
ed. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made 
from same material and density as adjacent pipe insulation. Each piece shall be 
butted tightly against adjoining piece and bonded with adhesive. Fill joints, 
seams, voids, and irregular surfaces with insulating cement finished to a smooth, 
hard, and uniform contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation 
of same material and thickness as used for adjacent pipe. Cut sectional pipe insu-
lation to fit. Butt each section closely to the next and hold in place with tie wire. 
Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe. Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one 
pipe diameter, whichever is thicker. For valves, insulate up to and including the 
bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular 
surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe. Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one 
pipe diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with 
insulating cement. Insulate strainers so strainer basket flange or plug can be easily 
removed and replaced without damaging the insulation and jacket. Provide a re-
movable reusable insulation cover. For below-ambient services, provide a design 
that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insula-
tion. Overlap adjoining pipe insulation by not less than two times the thickness of 
pipe insulation, or one pipe diameter, whichever is thicker. 
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7. Cover segmented insulated surfaces with a layer of finishing cement and coat with 
a mastic. Install vapor-barrier mastic for below-ambient services and a breather 
mastic for above-ambient services. Reinforce the mastic with fabric-reinforcing 
mesh. Trowel the mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible elas-
tomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, 
valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC covers 
to adjoining insulation facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union." 
Match size and color of pipe labels. 

C. Install removable insulation covers at locations indicated. Installation shall conform to 
the following: 

1. Make removable flange and union insulation from sectional pipe insulation of 
same thickness as that on adjoining pipe. Install same insulation jacket as adjoin-
ing pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend in-
sulation from flanges or union long at least two times the insulation thickness 
over adjacent pipe insulation on each side of flange or union. Secure flange cover 
in place with stainless-steel or aluminum bands. Select band material compatible 
with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, ex-
cept divide the two-part section on the vertical center line of valve body. 

3.06 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended ad-

hesive to eliminate openings in insulation that allow passage of air to surface be-
ing insulated. 

C. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation 
when available. 

2. When preformed valve covers are not available, install cut sections of pipe and 
sheet insulation to valve body. Arrange insulation to permit access to packing and 
to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
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4. Secure insulation to valves and specialties and seal seams with manufacturer's 
recommended adhesive to eliminate openings in insulation that allow passage of 
air to surface being insulated. 

3.07 FIELD-APPLIED JACKET INSTALLATION 

A. Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal 
seams and end joints. Overlap longitudinal seams arranged to shed water. Seal end 
joints with weatherproof sealant recommended by insulation manufacturer. Secure jack-
et with stainless-steel bands 12 inches (300 mm) o.c. and at end joints. 

3.08 FINISHES 

A. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two 
coats of insulation manufacturer's recommended protective coating. 

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 

C. Do not field paint aluminum or stainless-steel jackets. 

3.09 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by 
removing field-applied jacket and insulation in layers in reverse order of their in-
stallation. Extent of inspection shall be limited to three locations of straight pipe, 
three locations of threaded fittings, three locations of welded fittings, two loca-
tions of threaded strainers, two locations of welded strainers, three locations of 
threaded valves, and three  locations of flanged valves for each pipe service de-
fined in the "Piping Insulation Schedule, General" Article. 

D. All insulation applications will be considered defective Work if sample inspection re-
veals noncompliance with requirements. 

3.10 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identi-
fied for each piping system and pipe size range. If more than one material is listed for a 
piping system, selection from materials listed is Contractor's option. 
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B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the follow-
ing: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.11 INDOOR PIPING INSULATION SCHEDULE 

A. Refrigerant Piping: 

1. All Pipe Sizes: Insulation shall be the following: 
a. Flexible Elastomeric: 1 inch (25 mm) thick. 

3.12 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Refrigerant Piping: 

1. All Pipe Sizes: Insulation shall be the following: 
a. Flexible Elastomeric: 2 inches (50 mm) thick. 

3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install 
the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Exposed: 
1. Painted Aluminum, Smooth 0.024 inch (0.61 mm) thick. 

3.14 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install 
the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 
1. Aluminum, Smooth: 0.016 inch (0.41 mm) thick. 

D. Piping, Exposed: 
1.  Aluminum, Smooth: 0.016 inch (0.41 mm) thick. 
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END OF SECTION 230719 
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PART 1 - GENERAL 

SECTION 23 31 13 - METAL DUCTS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 
2. Single-wall round ducts and fittings. 
3. Sheet metal materials. 
4. Duct liner. 
5. Sealants and gaskets. 
6. Hangers and supports. 
7. Seismic-restraint devices. 

B. Related Sections: 

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, ad-
justing, and balancing requirements for metal ducts. 

2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts. 

1.03 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and 
joint construction, reinforcements, and hangers and supports, shall comply with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and perfor-
mance requirements and design criteria indicated in "Duct Schedule" Article. 

B. Structural Performance: Duct hangers and supports and seismic restraints shall with-
stand the effects of gravity and seismic loads and stresses within limits and under condi-
tions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexi-
ble" and SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems."  

1. Seismic Hazard Level A: Seismic force to weight ratio, 0.48. 
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1.04 ACTION SUBMITTALS 

A. Product Data: For each type of the following products: 

1. Liners and adhesives. 
2. Sealants and gaskets. 
3. Seismic-restraint devices. 

B. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, 
components, and attachments to other work. 

2. Factory- and shop-fabricated ducts and fittings. 
3. Duct layout indicating sizes, configuration, liner material, and static-pressure 

classes. 
4. Elevation of top of ducts. 
5. Dimensions of main duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 
8. Seam and joint construction. 
9. Penetrations through fire-rated and other partitions. 
10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access 

doors and panels. 
12. Hangers and supports, including methods for duct and building attach-

ment, seismic restraints, and vibration isolation. 

C. Delegated-Design Submittal: 

1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 
5. Design Calculations: Calculations, including analysis data signed and sealed by 

the qualified professional engineer responsible for their preparation for selecting 
hangers and supports and seismic restraints. 

1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown 
and coordinated with each other, using input from installers of the items involved: 

1. Duct installation in congested spaces, indicating coordination with general con-
struction, building components, and other building services. Indicate proposed 
changes to duct layout. 

2. Suspended ceiling components. 
3. Structural members to which duct will be attached. 
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4. Size and location of initial access modules for acoustical tile. 
5. Penetrations of smoke barriers and fire-rated construction. 
6. Items penetrating finished ceiling including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Perimeter moldings. 

B. Welding certificates. 

C. Field quality-control reports. 

1.06 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam weld-

ing. 

PART 2 - PRODUCTS 

2.01 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construc-
tion Standards - Metal and Flexible" based on indicated static-pressure class unless oth-
erwise indicated. 

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular 
Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, ma-
terials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible." 

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular 
Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select 
types and fabricate according to SMACNA's "HVAC Duct Construction Standards - 
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Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure 
class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flex-
ible." 

2.02 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construc-
tion Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," 
based on indicated static-pressure class unless otherwise indicated. 

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Trans-
verse Joints," for static-pressure class, applicable sealing requirements, materials in-
volved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Con-
struction Standards - Metal and Flexible." 

1. Transverse Joints in Ducts Larger Than 60 Inches (1524 mm) in Diameter: 
Flanged. 

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitu-
dinal Seams," for static-pressure class, applicable sealing requirements, materials in-
volved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Con-
struction Standards - Metal and Flexible." 

1. Fabricate round ducts larger than 90 inches (2286 mm) in diameter with butt-
welded longitudinal seams. 

D. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Lat-
erals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing re-
quirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.03 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 
construction methods unless otherwise indicated. Sheet metal materials shall be free of 
pitting, seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation: G90 (Z275). 
2. Finishes for Surfaces Exposed to View: Mill phosphatized. 
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C. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; 
black and galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce alumi-
num ducts, isolate the different metals with butyl rubber, neoprene, or EPDM 
gasket materials. 

D. 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. 

2.04 DUCT LINER 

A. Flexible Elastomeric Duct Liner: Preformed, cellular, closed-cell, sheet materials com-
plying with ASTM C 534, Type II, Grade 1; and with NFPA 90A or NFPA 90B. 

1. Surface-Burning Characteristics: Maximum flame-spread index of 25 and maxi-
mum smoke-developed index of 50 when tested according to UL 723; certified by 
an NRTL. 

2. Liner Adhesive: As recommended by insulation manufacturer and complying 
with NFPA 90A or NFPA 90B. 

a. For indoor applications, adhesive shall have a VOC content of 50 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Insulation Pins and Washers: 

1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, 
fully annealed for capacitor-discharge welding, 0.106-inch- (2.6-mm-)  diameter 
shank, length to suit depth of insulation indicated with integral 1-1/2-inch (38-
mm) galvanized carbon-steel washer. 

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- 
(0.41-mm-) thick galvanized steel; with beveled edge sized as required to hold in-
sulation securely in place but not less than 1-1/2 inches (38 mm) in diameter. 

C. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation." 

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent 
adhesive coverage at liner contact surface area. Attaining indicated thickness with 
multiple layers of duct liner is prohibited. 

2. Apply adhesive to transverse edges of liner facing upstream that do not receive 
metal nosing. 

3. Butt transverse joints without gaps, and coat joint with adhesive. 
4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure 

butted-edge overlapping. 



ALAMEDA EMERGENCY OPERATIONS CENTER 23 31 13 - 6 
JULY 28, 2014, 213091.00 METAL DUCTS 

 

5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners 
of ducts, unless duct size and dimensions of standard liner make longitudinal 
joints necessary. 

6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 
fpm (12.7 m/s). 

7. Secure liner with mechanical fasteners 4 inches (100 mm) from corners and at in-
tervals not exceeding 12 inches (300 mm) transversely; at 3 inches (75 mm) from 
transverse joints and at intervals not exceeding 18 inches (450 mm) longitudinal-
ly. 

8. Secure transversely oriented liner edges facing the airstream with metal nosings 
that have either channel or "Z" profiles or are integrally formed from duct wall. 
Fabricate edge facings at the following locations: 

a. Fan discharges. 
b. Intervals of lined duct preceding unlined duct. 
c. Upstream edges of transverse joints in ducts where air velocities are higher 

than 2500 fpm (12.7 m/s) or where indicated. 

9. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, 
turning vane assemblies, or other devices. Fabricated buildouts (metal hat sec-
tions) or other buildout means are optional; when used, secure buildouts to duct 
walls with bolts, screws, rivets, or welds. 

2.05 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants 
and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-
developed index of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acryl-
ic/silicone activator to react exothermically with tape to form hard, durable, air-
tight seal. 

2. Tape Width: 4 inches (102 mm) . 
3. Sealant: Modified styrene acrylic. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative. 
7. Service: Indoor and outdoor. 
8. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C). 
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), 

stainless steel, or aluminum. 
10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Water-Based Joint and Seam Sealant: 
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1. Application Method: Brush on. 
2. Solids Content: Minimum 65 percent. 
3. Shore A Hardness: Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC: Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative. 
8. Service: Indoor or outdoor. 
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), 

stainless steel, or aluminum sheets. 

D. Flanged Joint Sealant: Comply with ASTM C 920. 

1. General: Single-component, acid-curing, silicone, elastomeric. 
2. Type: S. 
3. Grade: NS. 
4. Class: 25. 
5. Use: O. 
6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasti-
cizer. 

F. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of3 cfm/100 sq. ft. at 1-inch wg 
(0.14 L/s per sq. m at 250 Pa) and shall be rated for10-inch wg (2500-Pa) static-
pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 

3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated 
couplings and fitting spigots. 

2.06 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts. 

B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum 
Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct." 

C. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with 
ASTM A 603. 
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D. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, 
and bolts designed for duct hanger service; with an automatic-locking and clamping de-
vice. 

E. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; com-
patible with duct materials. 

F. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 

2.07 SEISMIC-RESTRAINT DEVICES 

A. General Requirements for Restraint Components: Rated strengths, features, and applica-
tions shall be as defined in reports by an agency acceptable to authorities having juris-
diction. 

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of 
components shall be at least four times the maximum seismic forces to which they 
will be subjected. 

B. Channel Support System: Shop- or field-fabricated support assembly made of slotted 
steel channels rated in tension, compression, and torsion forces and with accessories for 
attachment to braced component at one end and to building structure at the other end. 
Include matching components and corrosion-resistant coating. 

C. Restraint Cables: ASTM A 603, galvanized or ASTM A 492, stainless-steel cables with 
end connections made of cadmium-plated steel assemblies with brackets, swivel, and 
bolts designed for restraining cable service; and with an automatic-locking and clamp-
ing device or double-cable clips. 

D. Hanger Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally 
bolted connections to hanger rod. 

E. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type. Select an-
chor bolts with strength required for anchor and as tested according to ASTM E 488. 

PART 3 - EXECUTION 

3.01 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
duct system. Indicated duct locations, configurations, and arrangements were used to 
size ducts and calculate friction loss for air-handling equipment sizing and for other de-
sign considerations. Install duct systems as indicated unless deviations to layout are ap-
proved on Shop Drawings and Coordination Drawings. 
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B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 

C. Install round ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and 
for branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and 
permanent enclosure elements of building. 

H. Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thick-
ness. 

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms 
and enclosures. 

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are 
exposed to view, cover the opening between the partition and duct or duct insulation 
with sheet metal flanges of same metal thickness as the duct. Overlap openings on four 
sides by at least 1-1/2 inches (38 mm). 

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire 
dampers. Comply with requirements in Section 233300 "Air Duct Accessories" for fire 
and smoke dampers. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign ma-
terials.  Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Con-
struction," Appendix G, "Duct Cleanliness for New Construction Guidelines." 

3.02 DUCT SEALING 

A. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Con-
struction Standards - Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flex-
ible." 

2. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) 
and Lower: Seal Class B. 

3. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch 
wg (500 Pa): Seal Class A. 

4. Unconditioned Space, Exhaust Ducts: Seal Class C. 
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5. Unconditioned Space, Return-Air Ducts: Seal Class B. 
6. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and 

Lower: Seal Class C. 
7. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg 

(500 Pa): Seal Class B. 
8. Conditioned Space, Exhaust Ducts: Seal Class B. 
9. Conditioned Space, Return-Air Ducts: Seal Class C. 

3.03 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 5, "Hangers and Supports." 

B. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum 
Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger 
spacing; install hangers and supports within 24 inches (610 mm) of each elbow and 
within 48 inches (1200 mm) of each branch intersection. 

C. Hangers Exposed to View: Threaded rod and angle or channel supports. 

D. Support vertical ducts with steel angles or channel secured to the sides of the duct with 
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum 
intervals of 16 feet (5 m). 

E. Install upper attachments to structures. Select and size upper attachments with pull-out, 
tension, and shear capacities appropriate for supported loads and building materials 
where used. 

3.04 SEISMIC-RESTRAINT-DEVICE INSTALLATION 

A. Install ducts with hangers and braces designed to support the duct and to restrain against 
seismic forces required by applicable building codes. Comply with SMACNA's "Seis-
mic Restraint Manual: Guidelines for Mechanical Systems." 

1. Space lateral supports a maximum of 40 feet (12 m)  o.c., and longitudinal sup-
ports a maximum of 80 feet (24 m)  o.c. 

2. Brace a change of direction longer than 12 feet (3.7 m). 

B. Select seismic-restraint devices with capacities adequate to carry present and future stat-
ic and seismic loads. 

C. Install cables so they do not bend across edges of adjacent equipment or building struc-
ture. 

D. Install cable restraints on ducts that are suspended with vibration isolators. 
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E. Install seismic-restraint devices using methods approved by an agency acceptable to au-
thorities having jurisdiction. 

F. Attachment to Structure: If specific attachment is not indicated, anchor bracing and re-
straints to structure, to flanges of beams, to upper truss chords of bar joists, or to con-
crete members. 

G. Drilling for and Setting Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling 
holes for anchors. Do not damage existing reinforcement or embedded items dur-
ing drilling. Notify the Architect if reinforcing steel or other embedded items are 
encountered during drilling. Locate and avoid prestressed tendons, electrical and 
telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has 
achieved full design strength. 

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-
duty sleeve anchors shall be installed with sleeve fully engaged in the structural 
element to which anchor is to be fastened. 

4. Set anchors to manufacturer's recommended torque, using a torque wrench. 
5. Install zinc-coated steel anchors for interior applications and stainless-steel an-

chors for applications exposed to weather. 

3.05 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Sec-
tion 233300 "Air Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
for branch, outlet and inlet, and terminal unit connections. 

3.06 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not 
have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-
steel primer. Paint materials and application requirements are specified in Sec-
tion 099100 "Painting." 

3.07 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 
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2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness 
according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Resto-
ration of HVAC Systems." 

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter 
media shall not exceed 0.75 mg/100 sq. cm. 

C. Duct system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.08 DUCT CLEANING 

A. Clean new duct system(s) before testing, adjusting, and balancing. 

B. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-pressure 
class if required for cleaning access. Provide insulated panels for insulated or 
lined duct. Patch insulation and liner as recommended by duct liner manufacturer. 
Comply with Section 233300 "Air Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 
99.97 percent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed 
from HVAC system, and locate exhaust downwind and away from air intakes and 
other points of entry into building. 

D. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling 

supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and 
drive assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil 
section, air wash systems, spray eliminators, condensate drain pans, humidifiers 
and dehumidifiers, filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums 

and mechanical equipment rooms. 
6. Supply-air ducts, dampers, actuators, and turning vanes. 
7. Dedicated exhaust and ventilation components and makeup air systems. 
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E. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract contam-
inants from within duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning. 
Connect vacuum device to downstream end of duct sections so areas being 
cleaned are under negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces 
without damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit 
duct liner to get wet. Replace fibrous-glass duct liner that is damaged, deteriorat-
ed, or delaminated or that has friable material, mold, or fungus growth. 

5. Clean coils and coil drain pans according to NADCA 1992. Keep drain pan opera-
tional. Rinse coils with clean water to remove latent residues and cleaning materi-
als; comb and straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 
7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if 

fungus is present. Apply antimicrobial agents according to manufacturer's written 
instructions after removal of surface deposits and debris. 

3.09 START UP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and 
Balancing for HVAC." 

END OF SECTION 23 31 13 
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PART 1 - GENERAL 

SECTION 23 33 00 - AIR DUCT ACCESSORIES  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Backdraft and pressure relief dampers. 
2. Manual volume dampers. 
3. Duct-mounted access doors. 
4. Flexible ducts. 
5. Duct accessory hardware. 

1.03 ACTION SUBMITTALS 

A. Shop Drawings: For duct accessories. Include plans, elevations, sections, details and at-
tachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other construction. 
Include dimensions, weights, loads, and required clearances; and method of field 
assembly into duct systems and other construction. Include the following: 

a. Special fittings. 
b. Manual volume damper installations. 
c.  Duct-mounted access doors. 

1.04 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-
mounted access panels and access doors required for access to duct accessories are 
shown and coordinated with each other, using input from Installers of the items in-
volved. 

1.05 CLOSEOUT SUBMITTALS 



ALAMEDA EMERGENCY OPERATIONS CENTER 23 33 00 - 2 
JULY 28, 2014, 213091.00 AIR DUCT ACCESSORIES 

 

 

A. Operation and Maintenance Data: For air duct accessories to include in operation and 
maintenance manuals. 

PART 2 - PRODUCTS 

2.01 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," 
and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Sys-
tems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
for acceptable materials, material thicknesses, and duct construction methods unless 
otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller 
marks, stains, discolorations, and other imperfections. 

2.02 MATERIALS 

A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation: G60 (Z180) 
2. Exposed-Surface Finish: Mill phosphatized. 

B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel 
ducts. 

C. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches 
(900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inch-
es (900 mm). 

2.03 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

A. Description: Gravity balanced. 

B. Maximum Air Velocity: 1000 fpm (5.1 m/s). 

C. Maximum System Pressure: 1-inch wg (0.25 kPa). 

D. Accessories: 

1. Adjustment device to permit setting for varying differential static pressure. 
2. Counterweights and spring-assist kits for vertical airflow installations. 
3. Chain pulls. 
4. Screen Mounting: Front mounted in sleeve. 
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5. Screen Mounting: Rear mounted. 
6. Screen Material: Aluminum. 
7. Screen Type: Insect. 
8. 90-degree stops. 

2.04 MANUAL VOLUME DAMPERS 

A. Low-Leakage, Steel, Manual Volume Dampers: 

1. Comply with AMCA 500-D testing for damper rating. 
2. Low-leakage rating with linkage outside airstream, and bearing AMCA's Certified 

Ratings Seal for both air performance and air leakage. 
3. Suitable for horizontal or vertical applications. 
4. Accessories: 

a. Include locking device to hold single-blade dampers in a fixed position 
without vibration. 

B. Jackshaft: 

1. Size: 0.5-inch (13-mm) diameter. 
2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted 

on supports at each mullion and at each end of multiple-damper assemblies. 
3. Length and Number of Mountings: As required to connect linkage of each damper 

in multiple-damper assembly. 

C. Damper Hardware: 

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- (2.4-mm-) 
thick zinc-plated steel, and a 3/4-inch (19-mm) hexagon locking nut. 

2. Include center hole to suit damper operating-rod size. 
3. Include elevated platform for insulated duct mounting. 

2.05 DUCT-MOUNTED ACCESS DOORS 

A. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible"; Figures 7-2 (7-2M), "Duct Access 
Doors and Panels," and 7-3, "Access Doors - Round Duct." 

1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for 

duct pressure class. 
c. Vision panel. 
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d. Hinges and Latches: 1-by-1-inch (25-by-25-mm)butt or piano hinge and 
cam latches. 

e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches (300 mm) Square: No hinges and two 
sash locks. 

b. Access Doors up to 18 Inches (460 mm) Square: Continuous and two sash 
locks. 

c. Access Doors up to 24 by 48 Inches (600 by 1200 mm): Continuous and 
two compression latches with outside and inside handles. 

d. Access Doors Larger Than 24 by 48 Inches (600 by 1200 mm): Continuous 
and two compression latches with outside and inside handles. 

2.06 DUCT ACCESS PANEL ASSEMBLIES 

A. Labeled according to UL 1978 by an NRTL. 

B. Panel and Frame: Minimum thickness 0.0428-inch (1.1-mm) stainless steel. 

C. Fasteners: Stainless steel. Panel fasteners shall not penetrate duct wall. 

D. Gasket: Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for 
minimum 2000 deg F (1093 deg C). 

E. Minimum Pressure Rating: 10-inch wg (2500 Pa), positive or negative. 

2.07 FLEXIBLE DUCTS 

A. Insulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film supported by helically 
wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film. 

1. Pressure Rating: 10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) nega-
tive. 

2. Maximum Air Velocity: 4000 fpm (20 m/s). 
3. Temperature Range: Minus 10 to plus 160 deg F (Minus 23 to plus 71 deg C). 
4. Insulation R-value: Comply with ASHRAE/IESNA 90.1 . 

B. Flexible Duct Connectors: 

1. Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band with 
a worm-gear action in sizes 3 through 18 inches (75 through 460 mm), to suit duct 
size. 
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2.08 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw 
cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of 
length to suit duct-insulation thickness. 

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to 
gasoline and grease. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for metal ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel acces-
sories in galvanized-steel and stainless-steel accessories in stainless-steel ducts.. 

C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to 
exhaust fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches 
extend from larger ducts. Where dampers are installed in ducts having duct liner, install 
dampers with hat channels of same depth as liner, and terminate liner with nosing at hat 
channel. 

1. Install steel volume dampers in steel ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and main-
taining accessories and equipment at the following locations: 

1. On both sides of duct coils. 
2. Upstream from duct filters. 
3. At outdoor-air intakes and mixed-air plenums. 
4. At drain pans and seals. 
5. Downstream from manual volume dampers, control dampers, backdraft dampers, 

and equipment. 
6. At each change in direction and at maximum 50-foot (15-m) spacing. 

H. Install access doors with swing against duct static pressure. 

I. Access Door Sizes: 
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1. One-Hand or Inspection Access: 8 by 5 inches (200 by 125 mm). 
2. Two-Hand Access: 12 by 6 inches (300 by 150 mm). 
3. Head and Hand Access: 18 by 10 inches (460 by 250 mm). 
4. Head and Shoulders Access: 21 by 14 inches (530 by 355 mm). 
5. Body Access: 25 by 14 inches (635 by 355 mm). 
6. Body plus Ladder Access: 25 by 17 inches (635 by 430 mm). 

J. Label access doors according to Section 230553 "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door. 

K. Install flexible connectors to connect ducts to equipment. 

L. Connect diffusers to ducts directly or with maximum 60-inch (1500-mm) lengths of 
flexible duct clamped or strapped in place. 

M. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws. 

N. Install duct test holes where required for testing and balancing purposes. 

3.02 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 
3. Operate remote damper operators to verify full range of movement of operator 

and damper. 

END OF SECTION 23 33 00 
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PART 1 - GENERAL 

SECTION 23 34 23 - HVAC POWER VENTILATORS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Ceiling-mounted ventilators. 

1.03 PERFORMANCE REQUIREMENTS 

A. Project Altitude: Base fan-performance ratings on actual Project site elevations. 

B. Operating Limits: Classify according to AMCA 99. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and furnished specialties and accessories. Also include the following: 

1. Certified fan performance curves with system operating conditions indicated. 
2. Certified fan sound-power ratings. 
3. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
4. Material thickness and finishes, including color charts. 
5. Dampers, including housings, linkages, and operators. 
6. Roof curbs. 
7. Fan speed controllers. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other 
work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each 
field connection. 

2. Wiring Diagrams: For power, signal, and control wiring. 

1.05 INFORMATIONAL SUBMITTALS 
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A. Coordination Drawings: Reflected ceiling plans and other details, drawn to scale, on 
which the following items are shown and coordinated with each other, using input from 
Installers of the items involved: 
1. Ceiling suspension assembly members. 
2. Size and location of initial access modules for acoustical tile. 
3. Ceiling-mounted items including light fixtures, diffusers, grilles, speakers, sprin-

klers, access panels, and special moldings. 

B. Field quality-control reports. 

1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For power ventilators to include in emergency, opera-
tion, and maintenance manuals. 

1.07 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and applica-
tion. 

B. AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall 
bear the AMCA-Certified Ratings Seal. 

C. UL Standards: Power ventilators shall comply with UL 705. Power ventilators for use 
for restaurant kitchen exhaust shall also comply with UL 762. 

1.08 COORDINATION 

A. Coordinate size and location of structural-steel support members. 

PART 2 - PRODUCTS 

2.01 CEILING-MOUNTED VENTILATORS 

A. Housing: Steel, lined with acoustical insulation. 

B. Fan Wheel: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, motor, 
and fan wheel shall be removable for service. 

C. Grille: Aluminum, louvered grille with flange on intake and thumbscrew attachment to 
fan housing. 
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D. Electrical Requirements: Junction box for electrical connection on housing and recepta-
cle for motor plug-in. 

2.02 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motors. 

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven 
load will not require motor to operate in service factor range above 1.0. 

2.03 SOURCE QUALITY CONTROL 

A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating 
Fan Sound Ratings from Laboratory Test Data." Factory test fans according to 
AMCA 300, "Reverberant Room Method for Sound Testing of Fans." Label fans with 
the AMCA-Certified Ratings Seal. 

B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed 
of rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Meth-
ods of Testing Fans for Aerodynamic Performance Rating." Label fans with the 
AMCA-Certified Ratings Seal. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Equipment Mounting: 
1. Comply with requirements for vibration isolation and seismic control devices 

specified in Section 230548 "Vibration and Seismic Controls for HVAC." 

C. Install units with clearances for service and maintenance. 

D. Label units according to requirements specified in Section 230553 "Identification for 
HVAC Piping and Equipment." 

3.02 CONNECTIONS 

A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct 
connections with flexible connectors. Flexible connectors are specified in Sec-
tion 233300 "Air Duct Accessories." 



ALAMEDA EMERGENCY OPERATIONS CENTER 23 34 23 - 4 
JULY 28, 2014, 213091.00 HVAC POWER VENTILATORS 

 

 

B. Install ducts adjacent to power ventilators to allow service and maintenance. 

C. Ground equipment according to Division 26 "Basic Materials and Methods." 

D. Connect wiring according to Division 26 "Basic Materials and Methods." 

3.03 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative 
to inspect components, assemblies, and equipment installations, including connec-
tions, and to assist in testing. 

B. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connec-

tions to ducts and electrical components are complete. Verify that proper thermal-
overload protection is installed in motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and veri-

fy fan wheel free rotation and smooth bearing operation. Reconnect fan drive sys-
tem, align and adjust belts, and install belt guards. 

5. Adjust damper linkages for proper damper operation. 
6. Verify lubrication for bearings and other moving parts. 
7. Verify that manual volume control in connected ductwork systems are in fully 

open position. 
8. Disable automatic temperature-control operators, energize motor and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage. 
9. Shut unit down and reconnect automatic temperature-control operators. 
10. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

D. Prepare test and inspection reports. 

3.04 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for 
HVAC" for testing, adjusting, and balancing procedures. 

C. Replace fan and motor pulleys as required to achieve design airflow. 
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D. Lubricate bearings. 

END OF SECTION 23 34 23 
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PART 1 - GENERAL 

SECTION 23 37 13 - DIFFUSERS, REGISTERS, AND GRILLES  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Perforated diffusers. 
2. Modular core supply grilles. 
3. Fixed face registers and grilles. 

B. Related Sections: 

1. Section 089000 "Louvers and Vents" for fixed and adjustable louvers and wall 
vents, whether or not they are connected to ducts. 

2. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-
control dampers not integral to diffusers, registers, and grilles. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated, include the following: 

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise rat-
ings. 

2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room loca-
tion, quantity, model number, size, and accessories furnished. 

B. Samples for Initial Selection: For diffusers, registers, and grilles with factory-applied 
color finishes. 

C. Samples for Verification: For diffusers, registers, and grilles, in manufacturer's standard 
sizes to verify color selected. 

1.04 INFORMATIONAL SUBMITTALS 
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A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following 
items are shown and coordinated with each other, using input from Installers of the 
items involved: 

1. Ceiling suspension assembly members. 
2. Method of attaching hangers to building structure. 
3. Size and location of initial access modules for acoustical tile. 
4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, 

sprinklers, access panels, and special moldings. 
5. Duct access panels. 

B. Source quality-control reports. 

PART 2 - PRODUCTS 

2.01 CEILING DIFFUSERS 

A. Perforated Diffuser: 
1. Material: Steel backpan and pattern controllers, with steel face. 
2. Finish: Baked enamel, white. 

2.02 HIGH-CAPACITY DIFFUSERS 

A. Modular Core Supply Grilles: 

1. Throw: Extended distance for airflow rates. 
2. Material: Steel. 
3. Cores per Unit: Four. Unless noted otherwise on drawings. 
4. Finish: White baked enamel. 
5. Modules: Removable; rotatable. 
6. Accessory: Steel perforated face. See air inlet and outlet equipment schedule for 

grilles with this option. 

2.03 REGISTERS AND GRILLES 

A. Fixed Face Register: 

1. Material: Steel 22 gage steel. 
2. Finish: Baked enamel, white for ceiling mounted registers. Provide custom color 

selection approved by architect for sidewall registers. Coordinate with architect 
prior to start of work. 

3. Face Blade Arrangement: Horizontal, 22 gage steel. 
4. Frame: 1-1/4 inches (32 mm)] wide. 
5. Mounting: Countersunk screw . 
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6. Fixed Face Grille :Material: Steel. 
7. Finish: Baked enamel, white . 
8. Face Arrangement: Horizontal face blades. 
9. Frame: 1-1/4 inches (32 mm) wide. 
10. Mounting: Countersunk screw. 

2.04 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate diffusers, registers, and grilles according to 
ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance 
with requirements for installation tolerances and other conditions affecting performance 
of equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, 
fittings, and accessories. Air outlet and inlet locations have been indicated to achieve 
design requirements for air volume, noise criteria, airflow pattern, throw, and pressure 
drop. Make final locations where indicated, as much as practical. For units installed in 
lay-in ceiling panels, locate units in the center of panel. Where architectural features or 
other items conflict with installation, notify Architect for a determination of final loca-
tion. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow 
service and maintenance of dampers, air extractors, and fire dampers. 

3.03 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as 
directed, before starting air balancing. 

END OF SECTION 233713 
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PART 1 - GENERAL 

SECTION 23 82 19 - VRV AND MULTI SPLIT SYSTEMS AIR CONDITIONERS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Ductless Fan Coil Units. 
2. Air-Cooled Condensing Units. 
3. Refrigerant Piping. 

1.03 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Air-cooled refrigerant condensers and fan coil units shall with-
stand the effects of earthquake motions determined according to ASCE/SEI 7. 
1. The term "withstand" means "the unit will remain in place without separation of 

any parts from the device when subjected to the seismic forces specified." 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, and furnished specialties and 
accessories. 

B. Shop Drawings: 

1. Include details of equipment assemblies. Indicate dimensions, weights, loads, re-
quired clearances, method of field assembly, components, and location and size of 
each field connection. 

2. Include diagrams for power, signal, and control wiring. 
3. For air-cooled refrigerant condensers and fan coils. Include plans, elevations, sec-

tions, details, and attachments to other work. 
4. Retain subparagraph below if equipment includes wiring. 
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C. Delegated-Design Submittal: For air-cooled refrigerant condensers indicated to comply 
with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Vibration Isolation Base Details: Detail fabrication including anchorages and at-
tachments to structure and to supported equipment. Include adjustable motor ba-
ses, rails, and frames for equipment mounting. 

2. Design Calculations: Calculate requirements for selecting vibration isolators and 
seismic restraints and for designing vibration isolation bases. 

1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Floor plans, reflected ceiling plans, and other details, drawn to 
scale, on which the following items are shown and coordinated with each other, based 
on input from installers of the items involved: 

1. Suspended ceiling components. 
2. Structural members to which air cooled condensing units and fan coil units will be 

attached. 
3. Method of attaching hangers to building structure. 
4. Liquid and vapor pipe sizes. 
5. Refrigerant specialties. 
6. Evaporators. 
7. Piping including connections, oil traps, and double risers. 
8. Size and location of initial access modules for acoustical tile. 
9. Items penetrating finished ceiling, including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 

10. Perimeter moldings. 

B. Seismic Qualification Certificates: For air cooled condensing units, fan coil units, ac-
cessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

C. Field quality-control reports. 
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D. Welding certificates 

E. Sample Warranty: For special warranty. 

1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air cooled condensing units and fan coil units to 
include in emergency, operation, and maintenance manuals. 

1.07 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protec-
tive covering for storage and identified with labels describing contents. 

1. Fan Coil Unit Filters: Furnish one spare filters for each filter installed. 

1.08 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

B. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Sys-
tems and Equipment" and Section 7 - "Construction and Startup." 

C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Sec-
tion 6 - "Heating, Ventilating, and Air-Conditioning." 

D. Welding Qualifications: Qualify procedures and personnel according to 2010 ASME 
Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications." 

E. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 

F. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 

G. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and applica-
tion. 

H. Fabricate and label refrigeration system according to ASHRAE 15, "Safety Standard for 
Refrigeration Systems." 

1.09 COORDINATION 

A. Coordinate layout and installation of fan coil units and suspension system components 
with other construction that penetrates or is supported by ceilings, including light fix-
tures, HVAC equipment, fire-suppression-system components, and partition assemblies. 
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B. Coordinate size and location of wall sleeves for outdoor-air intake. 

C. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  

D. Coordinate location of refrigerant piping and electrical rough-ins. 

1.10 INSTALLATION REQUIREMENTS 

A. The system must be installed by a factory trained contractor/dealer.  The bidders shall 
be required to submit training certification proof with bid documents.  The contractor 
bids with complete knowledge of the VRV and Multi split system requirements. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of condensing 
units that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Compressor failure. 
b. Condenser coil leak. 

2. Warranty Period: Five years from date of Substantial Completion. 
3. Warranty Period (Compressor Only): Five years from date of Substantial Comple-

tion. 

PART 2 - PRODUCTS 

2.01 SYSTEM DESCRIPTION 

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 applica-
tion. 

B. Factory-packaged and -tested units rated according to AHRI 440, ASHRAE 33, and 
UL 1995. 

2.02 REFRIGERANT PIPING 

A. Copper Tube: ASTM B 88, Type K or L. 

B. Wrought Copper Fittings: ASME B16.22 

C. Wrought Copper Unions: ASME B16.22 
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D. Brazing Filler Metals: AWS A5.8. 

E. Refrigerants: ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane 

F. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe 
and Tube." 

G. Welded Joints: Construct joints according to AWS D10.12M/D10.12. 

1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings with 
copper pipe. 

2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or 
steel. 

H. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with re-
quirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for 
HVAC Piping." 

I. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Pip-
ing." 

2.03 MULTI SPLIT SYSTEM OUTDOOR UNIT - CONDENSING UNIT 

A. General: 

1. The outdoor unit shall be specifically matched to the corresponding indoor unit 
combinations.  The outdoor unit shall be complete factory assembled and pre-
wired with all necessary electronic and refrigerant controls.  

B. Unit Cabinet: 

1. The cabinet shall be finished powder coated baked enamel paint.  

C. Fan: 

1. The fan shall be a direct drive, propeller type fan. 
2. The motor shall be inverter drive, permanently lubricated type bearings, inherent. 
3. A fan guard is provided on the outdoor unit to prevent contact with fan operation. 
4. Airflow shall be horizontal discharge. 

D. Coil: 

1. The outdoor coil shall be nonferrous construction with corrugated fin tube. 
2. Refrigerant flow from the condenser will be controlled via a metering device. 

E. Compressor: 
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1. The compressor shall be a swing inverter-driven compressor.  
2. The outdoor unit shall have an accumulator, four-way reversing valve. 
3. The compressor shall have an internal thermal overload. 

F.  Electrical: 

1. The outdoor shall be controlled by a microprocessor located in the outdoor and 
indoor units via commands from the infrared remote controller. 

2.04 MULTI SPLIT SYSTEM INDOOR UNIT - WALL MOUNTED FAN COIL UNIT 
(COOLING ONLY) 

A. General: 

1. The indoor unit shall be factory assembled and pre-wired with all necessary elec-
tronic and refrigerant controls.  Both liquid and suction lines must be individually 
insulated between the outdoor and indoor units. 

B. Unit Cabinet: 

1. The drain and refrigerant piping shall be accessible from six (6) positions for flex-
ible installation (right side, right back, and right bottom; and left side, left back, 
and left bottom. 

2. The cabinet shall be supplied with a mounting plate to be installed onto a wall for 
securely mounting the cabinet. 

3. The cabinet includes a motion sensor capable of setting back the set point temper-
ature for energy savings. This feature may be disengaged on the wireless remote 
controller. 

C. Fan: 

1. The evaporator fan shall be an assembly consisting of a direct-driven fan by a sin-
gle motor. 

2. The fan shall be statically and dynamically balanced and operate on a motor with 
permanent lubricated bearings. 

3. An auto-swing louver for adjustable air flow (both vertically and horizontally) is 
standard via the wireless remote control furnished with each system. 

4. The indoor fan shall offer a choice of five speeds, plus quiet and auto settings. 

D. Filter: 

1. The return air filter provided will be a mildew proof, removable and washable fil-
ter.  

E. Coil: 

1. The evaporator coil shall be a nonferrous, aluminum fin on copper tube heat ex-
changer. 
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2. All tube joints shall be brazed with silver alloy or phoscopper. 
3. All coils will be factory pressure tested. 
4. A condensate pan shall be provided under the coil with a drain connection.  

F.  Control:  

1. The unit shall have a backlit, wireless remote infra-red controller capable to oper-
ate the system. It shall have Cooling Operation, Automatic Operation, Dry Opera-
tion and Fan Only Operation. 

2. The controller shall consist of an On/Off Power switch, Mode Selector,  Silent 
Button (for outdoor unit), Fan Setting, On/Off Timer Setting, Temperature Ad-
justment, °C or °F Temperature Display. 
a. On/Off switch powers the system on or off. 
b. Mode selector shall operate the system in auto, cool, heat, fan or dry opera-

tion 
c. Silent operation shall lower the sound level of the outdoor unit by slowing 

the inverter driven fan speed. 
d. Fan setting shall provide five fan speeds, plus quiet and auto settings. 
e. Swing louver shall adjust the airflow (horizontal and vertical) blades. 
f. On/Off timer is used for automatically switching the unit on or off. 
g. Temperature adjustment allows for the increase or decrease of the desired 

temperature. 
h. Provides an infrared sensor which detects movement and adjusts the tem-

perature by 3.6°F up or down depending on operating mode. 
3. The remote control shall perform fault diagnostic functions which may be system 

related, indoor unit or outdoor unit related depending on the fault code. 
4. Temperature range on the remote control shall be 64°F to 90°F in cooling mode. 
5. The indoor unit microprocessor has the capability to receive and process com-

mands via return air temperature and indoor coil temperature sensors enabled by 
commands from the remote control. 

2.05 MULTI SPLIT SYSTEM INDOOR UNIT - CEILING CASSETTE UNIT 
(COOLING ONLY) 

A. General:  Indoor unit shall be a ceiling cassette fan coil unit, operable with R-410A re-
frigerant, equipped with an electronic expansion valve, for installation into the ceiling 
cavity equipped with an air panel grill.  To be connected to outdoor unit.  It shall be a 
four-way air distribution type, white, impact resistant with a washable decoration panel. 
The supply air is distributed via motorized louvers which can be horizontally and verti-
cally adjusted from 0° to 90°.   

B. Indoor Unit: 

1. The indoor unit shall be completely factory assembled and tested. Included in the 
unit is factory wiring, piping, electronic proportional expansion valve, control cir-
cuit board, fan motor thermal protector, flare connections, condensate drain pan, 
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condensate drain pump, condensate safety shutoff and alarm, self-diagnostics, au-
to-restart function, 3-minute fused time delay, and test run switch. 

2. Indoor unit and refrigerant pipes will be charged with dehydrated air prior to 
shipment from the factory. 

3. Both refrigerant lines shall be insulated from the outdoor unit. 
4. Return air shall be through the concentric panel, which houses filter. 
5. The indoor units shall be equipped with a condensate pan and condensate pump. 

The condensate pump provides up to 21” of lift and has a built in safety shutoff 
and alarm. 

6. The indoor units shall be equipped with a return air thermistor. 
7. All electrical components are reached through the decoration panel, which reduc-

es the required side service access. 

C. Unit Cabinet: 

1. Three auto-swing positions shall be available to choose, which include standard, 
draft prevention and ceiling stain prevention. 

2. The airflow of the unit shall have the ability to shut down one or two sides. 
3. The cabinet shall be constructed with sound absorbing foamed. 

D. Fan: 
1. The fan shall be direct-drive fan type with statically and dynamically balanced 

impeller with high and low fan speeds available.  
2. The airflow rate shall be available in high and low settings. 
3. The fan motor shall be thermally protected. 

E. Filter: 

1. The return air shall be filtered. 

F. Coil: 

1. Coils shall be of the direct expansion type constructed from copper tubes expand-
ed into aluminum fins to form a mechanical bond. 

2. The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube 
design. 

3. The coil shall be a 2-row cross fin copper evaporator coil with 17 FPI design 
completely factory tested. 

4. The refrigerant connections shall be flare connections and the condensate will be 
1 -1/32 inch outside diameter PVC. 

5. A condensate pan shall be located under the coil. 
6. A condensate pump with a 21 inch lift shall be located below the coil in the con-

densate pan with a built in safety alarm. 

G. Control: 

1. The unit shall have controls provided to perform input functions necessary to op-
erate the system. 
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2.06 VRV SPLIT SYSTEM -BRANCH SELECTOR BOX FOR HEAT RECOVERY 
SYSTEM 

A. General:  The branch selector boxes are designed specifically for use with VRV split 
system series heat recovery system components. 

1. These selector boxes shall be factory assembled, wired, and piped. 
2. The branch controllers must be run tested at the factory. 
3. These selector boxes must be mounted indoors. 
4. When simultaneously heating and cooling, the units in heating mode shall ener-

gize their subcooling electronic expansion valve.  

B. Unit Cabinet: 

1. These units shall have a galvanized steel plate casing. 
2. The unit shall have sound absorption thermal insulation material made of flame 

and heat resistant foamed polyethylene. 

C. Refrigerant Valves: 

1. The refrigerant connections must be of the braze type. 
2. Multiple indoor units may be connected to a branch selector box with the use of a 

REFNET™ (basis of design) joint provided they are within the capacity range of 
the branch selector. 

D. Condensate Removal: 

1. The unit shall not require provisions for condensate removal. 

2.07 VRV SPLIT SYSTEM OUTDOOR UNIT - CONDENSING UNIT 

A. General:  The condensing unit is designed specifically for use with VRV  series compo-
nents. 

1. The condensing unit shall be factory assembled and pre-wired with all 
necessary electronic and refrigerant controls.  The refrigeration circuit of 
the condensing unit shall consist of scroll compressors, motors, fans, con-
denser coil, electronic expansion valves, solenoid valves, 4-way valve, 
distribution headers, capillaries, filters, shut off valves, oil separators, ser-
vice ports and refrigerant regulator.High/low pressure gas line, liquid and 
suction lines must be individually insulated between the condensing and 
indoor units. 

2. The condensing unit can be wired and piped with access from the left, right, rear 
or bottom. 

3. The system will automatically restart operation after a power failure and will not 
cause any settings to be lost. 

4. The unit shall incorporate an auto-charging feature. 
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5. The following safety devices shall be included on the condensing unit; high pres-
sure sensor and switch, low pressure sensor, control circuit fuses, crankcase heat-
ers, fusible plug, overload relay, inverter overload protector, thermal protectors 
for compressor and fan motors, over current protection for the inverter and anti-
recycling timers. 

6. The circuit shall be provided with a sub-cooling feature. 
7. Oil recovery cycle shall be automatic occurring 2 hours after start of operation 

and then every 8 hours of operation.  Each system shall maintain continuous heat-
ing during oil return operation. Reverse cycle (cooling mode) oil return during 
heating operation shall not be permitted. 

8. The condensing unit shall be capable of heating operation at 0°F dry bulb ambient 
temperature without additional low ambient controls or an auxiliary heat source. 

9. The system shall continue to provide heat to the indoor units in heating operation 
while in the defrost mode.  Reverse cycle (cooling mode) defrost during heating 
operation shall not be permitted  

B. Unit Cabinet: 

1. The condensing unit shall be completely weatherproof and corrosion resistant.  
The unit shall be constructed from rust-proofed mild steel panels coated with a 
baked enamel finish. 

C. Fan: 

1. The condensing unit shall consist of propeller type, direct-drive fan motors that 
have multiple speed operation via a DC (digitally commutating) inverter. 

2. The condensing unit fan motor shall have multiple speed operation of the DC 
(digitally commutating) inverter type, and be of high external static pressure and 
shall be factory set as standard at 0.12 in. WG.  A field setting switch to a maxi-
mum 0.32 in. WG pressure is available.  

3. The fan shall be a vertical discharge configuration. 
4. The fan motor shall have inherent protection and permanently lubricated bearings 

and be mounted. 
5. The fan motor shall be provided with a fan guard. 
6. Night setback control of the fan motor by way of automatically limiting the max-

imum speed shall be a standard feature.   

D. Condenser Coil: 

1. The condenser coil shall be manufactured from copper tubes expanded into alu-
minum fins to form a mechanical bond. 

2. The heat exchanger coil shall be of a waffle louver fin and rifled bore tube design. 
3. The heat exchanger on the condensing units shall be manufactured from seamless 

copper tube with N-shape internal grooves mechanically bonded on to aluminum 
fins. 

4. The fins are to be covered with an anti-corrosion acrylic resin and hydrophilic 
film. 



ALAMEDA EMERGENCY OPERATIONS CENTER 23 82 19 - 11 
JULY 28, 2014, 213091.00 VRV AND MULTI SPLIT SYSTEMS AIR CONDITIONERS 

 

 

5. The pipe plates shall be treated with powdered polyester resin for corrosion pre-
vention.  The thickness of the coating must be between 2.0 to 3.0 microns. 

E. Compressor: 

1. The inverter scroll compressors shall be variable speed (PVM inverter) controlled 
as determined by the suction gas pressure as measured in the condensing unit.  In 
addition, samplings of evaporator and condenser temperatures shall be made so 
that the high/low pressures detected are read every 20 seconds and calculated.  
With each reading, the compressor capacity (INV frequency or STD ON/OFF) 
shall be controlled to eliminate deviation from target value. 

2. The inverter driven compressor condensing unit shall be of highly efficient reluc-
tance DC (digitally commutating), hermetically sealed. 

3. Each non-inverter compressor shall also be of the hermetically sealed scroll type. 
4. Each compressor shall be equipped with a crankcase heater, high pressure safety 

switch, and internal thermal overload protector. 
5. Oil separators shall be standard with the equipment together with an intelligent oil 

management system. 
6. The compressor shall be spring mounted to avoid the transmission of vibration. 

F. Electrical: 

1. The control voltage between the indoor and condensing unit shall be 16VDC non-
shielded, stranded 2 conductor cable. 

2. The control wiring shall be a two-wire multiplex transmission system, making it 
possible to connect multiple indoor units to one condensing unit with one 2-cable 
wire, thus simplifying the wiring installation. 

2.08 VRV SPLIT SYSTEM INDOOR UNIT - CEILING CASSETTE UNIT (3’X3’) 

A.  General:  indoor unit shall be a round flow ceiling cassette fan coil unit, operable with 
R-410A refrigerant, equipped with an electronic expansion valve, direct drive DC 
(ECM) type fan, for installation into the ceiling cavity equipped with an air panel grill.  
to be connected to outdoor unit.  It shall be a round flow air distribution type, impact re-
sistant decoration panell.  The supply air is distributed via four individually motorized 
louvers.  The indoor unit shall be equipped with built in occupancy sensor and surface 
temperature sensor. Computerized PID control shall be used to control superheat to de-
liver a comfortable room temperature condition.   

B. Indoor Unit: 

1. The indoor unit shall be completely factory assembled and tested.  Included in the 
unit is factory wiring, piping, electronic proportional expansion valve, control cir-
cuit board, fan motor thermal protector, flare connections, condensate drain pan, 
condensate drain pump, condensate safety shutoff and alarm, self-diagnostics, au-
to-restart function, 3-minute fused time delay, and test run switch. 
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2. Indoor unit and refrigerant pipes will be charged with dehydrated air prior to 
shipment from the factory. 

3. Both refrigerant lines shall be insulated from the outdoor unit. 
4. The round flow supply air flow can be field modified to 23 different airflow pat-

terns. 
5. Return air shall be through the concentric panel, which houses filter. 
6. The indoor units shall be equipped with a condensate pan with antibacterial treat-

ment and condensate pump. The condensate pump provides up to 33-1/2” of lift 
from bottom of unit to top of drain piping and has a built in safety shutoff and 
alarm. 

7. The indoor units shall be equipped with a return air thermistor. 
8. Indoor unit shall be equipped with built in occupancy sensor and surface tempera-

ture sensor. 
9. Supplied air shall be directed automatically by four individually controlled lou-

vers. 

C. Unit Cabinet: 

1. The cabinet shall be located into the ceiling. 
2. Four auto-adjusted louvers shall be available, which include standard, draft pre-

vention and ceiling stain prevention. 
3. The airflow of the unit shall have the ability to shut down outlets with multiple 

patterns. 
4. The cabinet shall be constructed with sound absorbing foamed insulation. 

D. Fan: 

1. The fan shall be direct-drive DC (ECM) type fan, statically and dynamically bal-
anced impeller with three fan speeds available.  

2. The airflow rate shall be available in three manual settings. 
3. The DC fan shall be able to automatically adjust the fan speed in 5 speeds based 

on the space load.  
4. The fan motor shall be equipped as standard with adjustable external static pres-

sure (ESP) settings to allow operation with the high efficiency air filter. 
5. The fan motor shall be thermally protected. 

E. Filter: 

1. The return air shall be filtered. 

F. Coil: 

1. Coils shall be of the direct expansion type constructed from copper tubes expand-
ed into aluminum fins to form a mechanical bond. 

2. The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube 
design. 

3. The coil shall be a 2, or 3-row cross fin copper evaporator coil with up to 21 FPI 
design completely factory tested. 
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4. The refrigerant connections shall be flare connections and the condensate will be 
1 -1/4 inch outside diameter PVC. 

5. A condensate pan with antibacterial treatment shall be located under the coil. 
6. A thermistor will be located on the liquid and gas line. 

G. Control: 

1. The unit shall have controls provided to perform input functions necessary to op-
erate the system. 

2. For the Sensing functions Remote controller shall be used.  

H. Accessories: 

1. Remote “in-room” sensor kit. 
a. The wall mounted, hard wired remote sensor kit is recommended for when a 

NAV controller is not used or when the NAV controller is not located in the 
space that is being controlled. The sensor for detecting the temperature can 
be placed away from the indoor unit (branch wiring is included in the kit). 

2.09 VRV SPLIT SYSTEM INDOOR UNITS - CEILING CASSETTE UNIT (2’X2’) 

A. General:  indoor unit shall be a ceiling cassette fan coil unit, operable with R-410A re-
frigerant, equipped with an electronic expansion valve, for installation into the ceiling 
cavity equipped with an air panel grill.  It shall be connected to outdoor unit heat recov-
ery model.  The supply air is distributed via motorized louvers which can be horizontal-
ly and vertically adjusted.   

B. Performance: Each unit’s performance is based on nominal operating conditions: 

C. Indoor Unit: 

1. The indoor unit shall be completely factory assembled and tested. Included in the 
unit is factory wiring, piping, electronic proportional expansion valve, control cir-
cuit board, fan motor thermal protector, flare connections, condensate drain pan, 
condensate drain pump, condensate safety shutoff and alarm, self-diagnostics, au-
to-restart function, 3-minute fused time delay, and test run switch. 

2. Both refrigerant lines shall be insulated from the outdoor unit. 
3. Return air shall be through the concentric panel, which includes a resin net mold 

resistant filter. 
4. The indoor units shall be equipped with a condensate pan and condensate pump.  
5. The indoor units shall be equipped with a return air thermistor. 

D. Unit Cabinet: 

1. The cabinet shall be located into the ceiling. 
2. The cabinet shall be constructed with sound absorbing foamed polystyrene and 

polyethylene insulation. 
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E. Fan: 

1. The fan shall be direct-drive turbo fan type with statically and dynamically bal-
anced impeller with high and low fan speeds available.  

2. The fan motor shall be thermally protected. 

F. Filter: 

1. The return air shall be filtered by means of a washable long-life filter with mildew 
proof resin. 

G. Coil: 

1. Coils shall be of the direct expansion type constructed from copper tubes expand-
ed into aluminum fins to form a mechanical bond. 

2. The coil shall be a 2-row cross fin copper evaporator coil with 17 FPI design 
completely factory tested. 

3. A condensate pan shall be located under the coil. 
4. A thermistor will be located on the liquid and gas line. 

2.10 VRV SPLIT SYSTEM INDOOR UNITS - OUTSIDE AIR PROCESSING UNIT  

A. General:  indoor unit shall be a built-in ceiling concealed fan coil unit, operable with re-
frigerant R-410A, equipped with an electronic expansion valve, for installation into the 
ceiling cavity.  The unit shall be capable of introducing up to 100% outside air con-
trolled to a fixed discharge air temperature.  It is constructed of a galvanized steel cas-
ing. to be connected to outdoor unit.  It shall be a horizontal discharge air with horizon-
tal return air configuration.  Computerized PID control shall be used to control super-
heat to deliver a comfortable room temperature condition.   

B. Indoor Unit: 

1. The indoor unit shall be completely factory assembled and tested.  Included in the 
unit is factory wiring, piping, electronic proportional expansion valve, control cir-
cuit board, fan motor thermal protector, flare connections, self-diagnostics, auto-
restart function, 3-minute fused time delay and test run switch.  

2. Indoor unit and refrigerant pipes will be charged with dehydrated air prior to 
shipment from the factory. 

3. Both refrigerant lines shall be insulated from the outdoor unit. 
4. The indoor units shall be equipped with a discharge air thermistor. 

C. Unit Cabinet: 

1. The cabinet shall be located into the ceiling and ducted to the supply and return 
openings. 

2. The cabinet shall be constructed with sound absorbing foamed insulation. 
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D. Fan: 

1. The fan shall be direct-drive type fan, statically and dynamically balanced impel-
ler with high and low fan speeds available.  

2. The fan motor shall be thermally protected. 
3. Fan motor external static pressure for nominal airflow: 

E. Coil: 

1. Coils shall be of the direct expansion type constructed from copper tubes expand-
ed into aluminum fins to form a mechanical bond. 

2. The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube 
design. 

3. The coil shall be a 3 row cross fin copper evaporator coil with 13 fpi design com-
pletely factory tested. 

4. The refrigerant connections shall be flare connections and the condensate will be 
1-5/16 inch outside diameter PVC. 

5. A thermistor will be located on the liquid and gas line. 

F. Control: 

1. The unit shall have controls provided to perform input functions necessary to op-
erate the system. 

2.11 VRV CONTROL BUILDING MANAGEMENT SYSTEM 

A. Physical characteristics 

1. Each multi-zone controller shall have a LCD (Liquid Crystal Display) that shows 
On/Off, setpoint, room temperature, mode of operation 
(Cool/Heat/Dry/Fan/Auto), louver position, and fan speed.  

B. Electrical characteristics 

1. The multi-zone controller will require 24 VAC to power the controller.  The mul-
ti-zone controller shall supply 16 volts DC to the communication bus on the F1F2 
(out-out) terminal of the outdoor unit.   

C. VRV controls network  

1. The VRV Controls Network is made up of local remote controllers, multi-zone 
controllers and open protocol network devices that transmit information via the 
communication bus.  The VRV Controls Network shall also have the ability to be 
accessed via a networked PC.  The VRV Controls Network supports operation 
monitoring, scheduling, error e-mail distribution and general user software.  

D. Multi-zone Controllers 
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1. The VRV multi-zone controllers are compatible with all VRV indoor units with 
the use of an adapter.  The multi-zone controller wiring consist of a non-polar 
two-wire connection to the outdoor unit.  The multi-zone controllers may be wall-
mounted and can be adjusted to maintain the operation of up to 64 connected in-
door unit groups and 128 indoor units.  Set temperatures can be adjusted in in-
crements of 1°F.  In the cases where a system or unit error may occur, the VRV 
controllers will display a two-digit error code and the unit address.   

E. DCM601A71: intelligent Touch Manager (iTM/Multi-zone controller)  

1. The intelligent Touch Manager (version 1.02) shall be capable of controlling a 
maximum or 64 indoor unit groups and 128 indoor units connected to a maximum 
of 10 outdoor units.  The intelligent Touch Manager shall support operations su-
perseding that of the local remote controller, system configuration, daily/weekly 
scheduling, monitoring of operation status, and malfunction monitoring. 

2. The intelligent Touch Manager is wall mounted and can be adjusted to maintain 
the operation of the connected indoor unit(s). 

3. The intelligent Touch Manager can be used in conjunction with the remote con-
trollers to control the same indoor unit groups.  The remote controller shall re-
quire daisy chain wiring for grouping multiple indoor units (up to 16) together.  
Manual addressing is required of each remote controller group associated with the 
intelligent Touch Manager.  DIII-NET address can be set for one (1) indoor unit 
or each indoor unit in the remote controller group. No more than 2 remote con-
trollers can be placed in the same group. 

4. The intelligent Touch Manager shall be equipped with two RJ-45 Ethernet ports 
to support interconnection with a network PC via the Internet, Local Area Net-
work (LAN), or connection with a non-networked PC after completed installation. 

5. Web access functions shall be available so that facility staff can securely log into 
each Intelligent Touch Manager via the PC’s web browser to support monitoring, 
scheduling, error email, and general user functions.   
a. Mounting: 

1) The intelligent Touch Manager shall be mounted on the wall or into 
the mounting fixtures included with the intelligent Touch Manager.   

 
b. Display Features: 

1) The intelligent Touch Manager shall be approximately 11.42” x 9.57” 
x 1.97’ in size with a backlit 10.4” LCD display.  

2) Display information shall be selectable from English, French, Italian, 
Korean, Dutch, Portuguese, Chinese, Japanese, German, or Spanish. 

3) Featured backlit LCD with auto off after 30 minutes (default) is ad-
justable between 1 to 60 minutes, or the choice of 3 different screen 
savers. 

4) Area and Group configuration 
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a) Area contains one (1) or more Area(s) or Group(s) 
b) A Group may be an indoor unit, Di, Dio point that has a DIII-

NET address 
5) An Area is a tiered group where management points (indoor unit, dig-

ital input/output, and analog input groups) can be monitored and con-
trolled by global settings. Up to 650 Areas can be created.  Area hier-
archy can have up to 10 tiered levels (ex. top level: 1st floor West, 
2nd level: offices, hallways, 3rd level: Office 101, 102, and 103, etc.).  
Area configuration shall classify levels of monitoring and control for 
each management point 
a) Areas and Groups may be assigned names (ex. Office 101, 

Lobby, North Hallway, etc.) 
6) The Controller shall display On/Off, Operation Mode, Setpoint, Space 

Temperature, Louver Position, Fan Speed for each Area or Group. 
7) The Controller shall display Date (mm/dd/yyyy, yyyy/mm/dd, or 

dd/mm/yyyy format selectable) and day of the week along with the 
time of day (12hr or 24hr display selectable).  

8) The Controller shall adjust for daylight savings time (DST) automati-
cally. 

9) Display information shall be updated every 3 seconds to show the lat-
est status of the indoor unit groups. 

10) System status icons shall display On/Off (color coded), Malfunc-
tion/Error (color coded), Forced Stop, Setback, Filter, Maintenance, 
and Screen Lock. 

11) The controller shall display the temperature setpoint in one degree in-
crements with a range of 60oF – 90oF, 1oF basis (16oC – 32oC, 
0.1oC basis). 
a) Display of temperature setpoint information shall be configura-

ble for Fahrenheit or Celsius  
12) Display shall reflect room temperature -58oF – 248oF, 1oF basis (-

50oC – 120oC, 0.1oC basis) range in one degree increment.   
a) Display of room temperature information shall be configurable 

for Fahrenheit or Celsius 
13) The Menu List shall be used to configure options and display infor-

mation for each Area or Group. 
14) Error status shall be displayed in the event of system abnormali-

ty/error with one of three color coded icons placed over the indoor 
unit icon or lower task bar. 
a) System errors are generated when the intelligent Touch Manag-

er system with other VRV controls systems combined or power 
proportional distribution calculation errors occur.  The intelli-
gent Touch Manager shall display the error with a red triangle 
placed on the lower task bar 

b) Unit errors occurring within the VRV system shall be displayed 
with a yellow triangle placed over the indoor unit icon 
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c) Limit errors are based upon preconfigured analog input upper 
and lower limit settings and are generated when the limits have 
been met.  When limit error is generated a yellow triangle will 
be placed over the unit icon.  

d) Communication errors between the intelligent Touch Manager 
and the indoor units shall be displayed with a blue triangle 
placed over the indoor unit icon 

e) Error history shall be available for viewing for up to 500,000 er-
rors/abnormality events 

15) Floor plan layout 
a) Capable of displaying site floor plan as the background for vis-

ual navigation.  Indoor unit, DIII-NET Di and Dio, and External 
Di, DO, and Ai icons  with operational status can be placed on 
the floor layout 

• Up to 4 status points can be assigned to the indoor unit icon 
(room name, room temperature, setpoint, and mode)  

•  Digital input and output icons will display On/Off status 
• Analog input icons will display analog value  
b) Up to 60 floor layout sections can be created 

 
c. Basic Operation: 

1) Capable of controlling by Area(s) or Group(s)  
2) Controller shall control the following group operations: 

a) On/Off 
b) Operation Mode (Cool, Heat, Fan, Dry, and Auto)  
c) Setpoint for current mode in the occupied period 
d) Controller shall be able to limit the user adjustable setpoint 

ranges individually for cooling and heating based upon the Area 
or Group configurations 

e) Relative Setup (Cooling) and Setback (Heating) setpoints in the 
unoccupied mode adjustable to 2 - 120F (1 - 70C) 

• The high and low relative setback setpoints  
• Setup and Setback setpoints can be set inside or outside of the 

occupied setpoint range 
• The recovery differential shall be 40F (default) and adjustable 

between 2 – 100F 
• Settings shall be applied based upon the Area or Group configu-

rations 
f) Fan Speed 
• Up to 3 speeds (dependent upon indoor unit type) 
g) Louver direction (dependent upon indoor unit type) 
• 5 fixed positions or swing position 
h) Remote controller permit/prohibit of On/Off, Mode, and 

Setpoint 
i) Lock out setting for Intelligent Touch Manager display  
j) Indoor unit Group/Area assignment 
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3) Capable of providing battery backup power for the clock at least 1 
year when no AC power is applied. 
a) The battery can last at least 13 years when AC power is applied  
b) Settings stored in non-volatile memory 

d. Programmability: 
1) Controller shall support weekly schedule settings. 

a) 7 day weekly pattern 
b) The schedule shall have the capabilities of being enabled or dis-

abled 
c) 100 independent schedules configurable with up to 20 events 

settable for each days schedule  
• Each scheduled event shall specify time and target Area or 

Group 
• Each scheduled event shall include On/Off, Operation Mode, 

Occupied Setpoint, Pre-Cool, Pre-Heat, Setback High, Setback 
Low, Remote Controller On/Off Prohibit, Remote Controller 
Mode Prohibit, Remote Controller Setpoint Prohibit, Timer Ex-
tension Setting, Fan Speed, and Setpoint Range Limit  

Setpoint when unit is On (occupied)  
Configurable Setup (Cooling) and Setback (Heating) 
setpoints when unit is Off (unoccupied)  

• Time setting in 1-minute increments 
• Timer Extension shall be used for a timed override (settable 

from 30 – 180 minutes) to allow indoor unit operation during 
the unoccupied period 

d) A maximum of 40 exception days can be schedule on the yearly 
schedule (repeats yearly) 

• Exception days shall be used to override specified days on the 
weekly schedule based upon irregular occupied/unoccupied 
conditions  

• Exception days can be configured on a set date (Jan 1) or float-
ing date (1st Monday in September)  

2) Controller shall support auto-changeover.   
a) Auto-change shall provide Fixed, Operating, and Averaging 

changeover methods for Heat Recovery systems based upon the 
changeover group configuration.  This will allow for the opti-
mal room temperature to be maintained by automatically 
switching the indoor unit’s mode between Cool and Heat in ac-
cordance with the room temperature and setpoint 

• When selecting the Auto-changeover method the Differential 
should also be set (default value 4oF, adjustable between 0 – 
13oF).  The (Thermal) Differential is the tolerance for the in-
door unit’s setpoint. 

When the difference between the representative room tem-
perature and the representative indoor unit setpoint exceed 
the thermal differential, the operation mode is changed 
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• When the mode is changed from Cool to Heat the setpoint will 
be decreased by the thermal differential set in the Auto Change-
over configuration (ex. If the mode is Cool with a 74oF setpoint 
and a changeover differential of 4oF, when switched from Cool 
to Heat the new setpoint for heating will be 70oF) 

• When the mode is changed from Heat to Cool the setpoint will 
be increased by the thermal differential set in the Auto Change-
over configuration (ex. If the mode is Heat with a 72oF setpoint 
and a changeover differential of 4oF, when switched from Heat 
to Cool the new setpoint for cooling will be 76oF) 

b) Fixed method 
• Changeover evaluated by room temperature and setpoint of the 

representative indoor unit (first registered indoor unit in group) 
in the changeover group even when it is not operating (must be 
in Cool, Heat, or Auto mode)  

c) Operating  method  
• Changeover evaluated by searching for an indoor unit group 

that is operating in Cool, Heat, or Auto mode and uses the in-
door unit room temperature and setpoint as the representative 
room temperature and setpoint  

• The order of the search is based upon the order each indoor unit 
group is assigned to the intelligent Touch Manager within the 
changeover group 

• If none of the indoor  units in the group meet the above re-
quirements the Fixed method of changeover will be applied 

d) Average method 
• Changeover evaluated by the average of all indoor unit group’s 

room temperatures and setpoints operating in Cool, Heat, or Au-
to mode in the changeover group list 

• If none of the indoor  units in the group meet the above re-
quirements the Fixed method of changeover will be applied 

• If the average room temperature ≤ average setpoint, the indoor 
units will be placed in Heat mode 

• If the average room temperature ≥ average setpoint, the indoor 
units will be placed in Cool mode 

e) Changeover shall change the operation mode of the indoor unit 
that is set as the Changeover Master.  The Changeover Master 
indoor unit shall then change the operation mode of all indoor 
unit groups daisy chained to the same outdoor unit in the Heat 
Pump system or branch selector box in the Heat Recovery sys-
tem. 

f) Changeover from heat to cool mode shall occur when the room 
temperature is great than or equal to the heating setpoint, plus 
the setting of the thermal difference (0 – 13oF) with a safety al-
lowance if necessary is established 
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g) Changeover from cool to heating mode shall occur when room 
temperature is less than or equal to the cooling setpoint, minus 
the setting of the thermal difference (0 – 13oF) with a safety al-
lowance if necessary is established 

h) 30 minute guard timer 
• Upon changeover, guard timer will prevent another changeover 

during this period.  
• Guard timer is ignored by a change of setpoint manually from 

either intelligent Touch Manger or Remote Controller or by 
schedule. 

3) Controller shall support Interlock 
a) Interlock feature for use with 3rd party equipment (DOAS, 

dampers, occupancy sensing, etc…) to automatically control 
Groups or Areas corresponding to the change of the operation 
states or the On/Off states of any Group. 

b) Digital Input/Output unit or Digital Input unit 
• On/Off based monitoring and control of equipment 
• Manual or scheduled operation of equipment 
• Operation based upon interlock with VRV indoor unit group(s) 
• Monitor equipment error/alarm status 
c) Controller shall support force shutdown of associated indoor unit 

groups. 
4) Web/Email Function 

a) Each intelligent Touch Manager shall be capable of monitoring, 
operating, and scheduling a maximum of 64 indoor unit groups 
(up to 512 indoor unit groups with the addition of the iTM Plus 
Adapter) from a networked PC’s web browser.  It shall also be 
capable of creating general user access and sending detailed er-
ror emails to a customized distribution list (up to 10 email ad-
dresses). 

b) All PCs shall be field supplied 

PART 3 -  EXECUTION 

3.01 EXAMINATION 

A. Examine areas, with Installer present, to receive air cooled condensing units and fan 
coil units for compliance with requirements for installation tolerances and other condi-
tions affecting performance of the Work. 

B. Examine roughing-in for piping and electrical connections to verify actual locations be-
fore equipment installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.02 INSTALLATION 

A. Install units level and plumb, firmly anchored in locations indicated; maintain manufac-
turer’s recommended clearances. 

B. Install fan coil units to comply with NFPA 90A. 

C. Comply with requirements for vibration isolation and seismic control devices specified 
in Section 230548 "Vibration and Seismic Controls for HVAC." 

D. Verify locations of thermostats, and other exposed control sensors with Drawings and 
room details before installation.Install new filters in each fan coil unit within two weeks 
after Substantial Completion. 

E. Maintain manufacturer's recommended clearances for service and maintenance. 

F. Loose Components: Install electrical components, devices, and accessories that are not 
factory mounted. 

3.03 CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate gen-
eral arrangement of piping, fittings, and specialties. Specific connection requirements 
are as follows: 

1. Install piping adjacent to machine to allow service and maintenance. 
2. Connect piping to fan coil unit factory hydronic piping package. Install piping 

package if shipped loose. 
3. Connect condensate drain to indirect waste. 

a. Install condensate trap of adequate depth to seal against fan pressure. Install 
cleanouts in piping at changes of direction. 

B. Connect supply-air and return-air ducts to fan coil units with flexible duct connectors 
specified in Section 233300 "Air Duct Accessories." Comply with safety requirements 
in UL 1995 for duct connections. 

C. Refrigerant Piping: Connect piping to unit per manufacturer’s guidelines. 

D. Ground equipment according to Division 26 "Basic Materials and Methods." 

E. Connect wiring according to Division 26 "Basic Materials and Methods." 

3.04 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 
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B. Manufacturer's Field Service: Engage a factory-authorized service representative to test 
and inspect components, assemblies, and equipment installations, including connec-
tions. 

C. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. Operational Test: After electrical circuitry has been energized, start units to con-
firm proper motor rotation and unit operation. 

2. Operate electric heating elements through each stage to verify proper operation 
and electrical connections. 

3. Test and adjust controls and safety devices. Replace damaged and malfunctioning 
controls and equipment. 

4. Perform electrical test and visual and mechanical inspection. 
5. Leak Test: After installation, charge system and test for leaks. Repair leaks and 

retest until no leaks exist. 
6. Operational Test: After electrical circuitry has been energized, start units to con-

firm proper motor rotation and unit operation. Complete manufacturer's starting 
checklist. 

7. Test and adjust controls and safeties. Replace damaged and malfunctioning con-
trols and equipment. 

8. Verify proper airflow over coils. 

D. Remove and replace malfunctioning units and retest as specified above. 

E. Verify that vibration isolation and flexible connections properly dampen vibration 
transmission to structure. 

F. Prepare test and inspection reports. 

G. Refrigerant 

H. Perform the following tests and inspections: 

1. Comply with ASME B31.5, Chapter VI. 
2. Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser, 

evaporator, and safety devices from test pressure if they are not rated above the 
test pressure. 

3. Test high- and low-pressure side piping of each system separately at not less than 
the pressures indicated in "Performance Requirements" Article. 

a. Fill system with nitrogen to the required test pressure. 
b. System shall maintain test pressure at the manifold gage throughout dura-

tion of test. 
c. Test joints and fittings with electronic leak detector or by brushing a small 

amount of soap and glycerin solution over joints. 
d. Remake leaking joints using new materials, and retest until satisfactory re-

sults are achieved. 
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I. Prepare test and inspection reports. 

3.05 SYSTEM CHARGING 

A. Charge system using the following procedures: 
1. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers 

(67 Pa). If vacuum holds for 12 hours, system is ready for charging. 
2. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig (14 

kPa). 
3. Charge system with a new filter-dryer core in charging line. 

3.06 ADJUSTING 

A. Adjust thermostatic expansion valve to obtain proper evaporator superheat. 

B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluc-
tuating suction pressure. 

C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the sys-
tem design temperature. 

D. Perform the following adjustments before operating the refrigeration system, according 
to manufacturer's written instructions: 

1. Open shutoff valves in condenser water circuit. 
2. Verify that compressor oil level is correct. 
3. Open compressor suction and discharge valves. 
4. Open refrigerant valves except bypass valves that are used for other purposes. 
5. Check open compressor-motor alignment and verify lubrication for motors and 

bearings. 

3.07 STARTUP SERVICE 

A. Perform startup service. 

1. Complete installation and startup checks according to manufacturer's written in-
structions and perform the following: 

a. Inspect for physical damage to unit casing. 
b. Verify that access doors move freely and are weathertight. 
c. Clean units and inspect for construction debris. 
d. Verify that all bolts and screws are tight. 
e. Adjust vibration isolation and flexible connections. 
f. Verify that controls are connected and operational. 

2. Lubricate bearings on fan motors. 
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3. Verify that fan wheel is rotating in the correct direction and is not vibrating or 
binding. 

4. Adjust fan belts to proper alignment and tension. 
5. Start unit according to manufacturer's written instructions and complete manufac-

turer's startup checklist. 
6. Measure and record airflow and air temperature rise over coils. 
7. Verify proper operation of capacity control device. 
8. Verify that vibration isolation and flexible connections properly dampen vibration 

transmission to structure. 
9. After startup and performance test, lubricate bearings. 

3.08 DEMONSTRATION 

A.  Engage a factory-authorized service representative to train Owner's maintenance per-
sonnel to adjust, operate, and maintain fan coil units. 

END OF SECTION 23 82 19 
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PART 1 - GENERAL 

SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 
CABLES 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

B. Related Requirements: 

1.03 DEFINITIONS 

A. VFC: Variable frequency controller. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Field quality-control reports. 

1.06 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site test-
ing. 
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PART 2 - PRODUCTS 

2.01 CONDUCTORS AND CABLES 

A. Available Manufacturers: Subject to compliance with requirements, manufactur-
ers offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1. General Cable 
2. Houston Wire and Cable Company 
3. Southwire 
4. Or approved equal. 

B. Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658. 

C. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for 
Type THHN/THWN-2. 

D. Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for armored 
cable, Type AC,metal-clad cable, Type MC,Type SO, with ground wire. 

2.02 CONNECTORS AND SPLICES 

A. Available Manufacturers: Subject to compliance with requirements, manufactur-
ers offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

 
1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 
6. Or approved equal. 

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, 
material, type, and class for application and service indicated. 

2.03 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with NFPA 70. 
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PART 3 - EXECUTION 

3.01 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG 
and larger. 

B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 
AWG and larger, except VFC cable, which shall be extra flexible stranded. 

3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE 
APPLICATIONS AND WIRING METHODS 

A. Service Entrance: Type THHN/THWN-2, single conductors in raceway. 

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: 
Type THHN/THWN-2, single conductors in raceway. 

C. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: 
Type THHN/THWN-2, single conductors in raceway. 

D. Feeders in Cable Tray: Type THHN/THWN-2, single conductors in raceway. 

E. Branch Circuits Concealed in Ceilings, Walls, and Partitions: 
Type THHN/THWN-2, single conductors in raceway. 

F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Under-
ground: Type THHN/THWN-2, single conductors in raceway. 

G. Branch Circuits in Cable Tray: Type THHN/THWN-2, single conductors in 
raceway. 

H. Cord Drops and Portable Appliance Connections: Type SO, hard service cord 
with stainless-steel, wire-mesh, strain relief device at terminations to suit applica-
tion. 

3.03 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points 
according to Section 260533 "Raceways and Boxes for Electrical Systems" prior 
to pulling conductors and cables. 
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C. Use manufacturer-approved pulling compound or lubricant where necessary; 
compound used must not deteriorate conductor or insulation. Do not exceed man-
ufacturer's recommended maximum pulling tensions and sidewall pressure val-
ues. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable 
grips, that will not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

F. Support cables according to Section 260529 "Hangers and Supports for Electrical 
Systems." 

G. Complete cable tray systems installation according to Section 260536 "Cable 
Trays for Electrical Systems" prior to installing conductors and cables. 

3.04 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values. If manufacturer's torque values are not indicated, use 
those specified in UL 486A-486B. 

B. Make splices, terminations, and taps that are compatible with conductor material. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 
mm) of slack. 

3.05 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 
"Identification for Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of 
other end of conductor, and identify as spare conductor. 

3.06 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL 
PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assem-
blies. Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for 
Electrical Raceways and Cabling." 

3.07 FIRESTOPPING 



  
ALAMEDA EMERGENCY OPERATIONS CENTER           26 05 19 - 5 
JULY 28, 2014, 213091.00 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS 

AND CABLES 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assem-
blies to restore original fire-resistance rating of assembly according to Sec-
tion 078413 "Penetration Firestopping." 

3.08 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspec-
tions. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative 
to test and inspect components, assemblies, and equipment installations, includ-
ing connections. 

C. Perform the following tests and inspections: 

1. After installing conductors and cables and before electrical circuitry has been en-
ergized, test service entrance and feeder conductors and conductors feeding the 
following critical equipment and services for compliance with requirements. 

a. Generator 

b. Automatic Transfer Switch 

c. Emergency Distribution Panels 

d. Emergency Branch Panels. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification. Certify compliance with test parameters. 

3. Infrared Scanning: After Substantial Completion, but not more than 60 days after 
Final Acceptance, perform an infrared scan of each splice in conductors No. 3 
AWG and larger. Remove box and equipment covers so splices are accessible to 
portable scanner. Correct deficiencies determined during the scan. 

a. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan 
of each splice 11 months after date of Substantial Completion. 

b. Instrument: Use an infrared scanning device designed to measure tempera-
ture or to detect significant deviations from normal values. Provide calibra-
tion record for device. 

c. Record of Infrared Scanning: Prepare a certified report that identifies splices 
checked and that describes scanning results. Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

D. Test and Inspection Reports: Prepare a written report to record the following: 

1. Procedures used. 
2. Results that comply with requirements. 
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3. Results that do not comply with requirements and corrective action taken to 
achieve compliance with requirements. 

E. Cables will be considered defective if they do not pass tests and inspections. 

END OF SECTION 26 05 19 
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PART 1 - GENERAL 

SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

B. Section includes grounding and bonding systems and equipment, plus the following 
special applications: 

1. Underground distribution grounding. 
2. Ground bonding common with lightning protection system. 
3. Foundation steel electrodes. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.04 INFORMATIONAL SUBMITTALS 

A. As-Built Data: Plans showing dimensioned as-built locations of grounding features 
specified in "Field Quality Control" Article, including the following: 

1. Test wells. 
2. Ground rods. 
3. Ground rings. 
4. Grounding arrangements and connections for separately derived systems. 

B. Qualification Data: For testing agency and testing agency's field supervisor. 

C. Field quality-control reports. 

1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, operation, 
and maintenance manuals. 
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1. In addition to items specified in Section 017823 "Operation and Maintenance Da-
ta," include the following: 

a. Instructions for periodic testing and inspection of grounding features at test 
wells, ground rings based on NETA MTS. 

1) Tests shall determine if ground-resistance or impedance values re-
main within specified maximums, and instructions shall recommend 
corrective action if values do not. 

2) Include recommended testing intervals. 

1.06 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site test-
ing. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and applica-
tion. 

C. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.01 SYSTEM DESCRIPTION 

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 applica-
tion. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.02 CONDUCTORS 

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise re-
quired by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors: ASTM B 3. 
2. Stranded Conductors: ASTM B 8. 
3. Tinned Conductors: ASTM B 33. 
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4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) 
in diameter. 

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper: Copper tape, braided conductors terminated with copper fer-

rules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 
7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with 

copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 
100 mm) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) 
apart. Stand-off insulators for mounting shall comply with UL 891 for use in switch-
boards, 600 V and shall be Lexan or PVC, impulse tested at 5000 V. 

2.03 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applica-
tions in which used and for specific types, sizes, and combinations of conductors and 
other items connected. 

B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy. 

C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufac-
turer for materials being joined and installation conditions. 

D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type 
wire terminals, and long-barrel, two-bolt connection to ground bus bar. 

2.04 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m). 

B. Chemical-Enhanced Grounding Electrodes: Copper tube, straight or L-shaped, charged 
with nonhazardous electrolytic chemical salts. 

1. Termination: Factory-attached No. 4/0 AWG bare conductor at least 48 inches 
(1200 mm) long. 

2. Backfill Material: Electrode manufacturer's recommended material. 

PART 3 - EXECUTION 

3.01 APPLICATIONS 

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conduc-
tors for No. 6 AWG and larger unless otherwise indicated. 



  
ALAMEDA EMERGENCY OPERATIONS CENTER 26 05 26 - 4 
JULY 28, 2014, 213091.00 GROUNDING AND BONDING FOR 

ELECTRICAL SYSTEMS 

B. Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG min-
imum. 

1. Bury at least 24 inches (600 mm) below grade. 
2. Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct bank 

when indicated as part of duct-bank installation. 

C. Isolated Grounding Conductors: Green-colored insulation with continuous yellow 
stripe. On feeders with isolated ground, identify grounding conductor where visible to 
normal inspection, with alternating bands of green and yellow tape, with at least three 
bands of green and two bands of yellow. 

D. Grounding Bus: Install in electrical equipment rooms, in rooms housing service equip-
ment, and elsewhere as indicated. 

1. Install bus horizontally, on insulated spacers 2 inches (50 mm) minimum from 
wall, 6 inches (150 mm) above finished floor unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, 
across top of doorway, and down; connect to horizontal bus. 

E. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 
2. Underground Connections: Welded connectors except at test wells and as other-

wise indicated. 
3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel: Welded connectors. 

3.02 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be connect-
ed to the ground bus. Install a main bonding jumper between the neutral and ground 
buses. 

3.03 GROUNDING SEPARATELY DERIVED SYSTEMS 

A. Generator: Install grounding electrode(s) at the generator location. The electrode shall 
be connected to the equipment grounding conductor and to the frame of the generator. 

3.04 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or 
handhole floor, close to wall, and set rod depth so 4 inches (100 mm) will extend above 
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finished floor. If necessary, install ground rod before manhole is placed and provide 
No. 1/0 AWG bare, tinned-copper conductor from ground rod into manhole through a 
waterproof sleeve in manhole wall. Protect ground rods passing through concrete floor 
with a double wrapping of pressure-sensitive insulating tape or heat-shrunk insulating 
sleeve from 2 inches (50 mm) above to 6 inches (150 mm) below concrete. Seal floor 
opening with waterproof, nonshrink grout. 

C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as in-
serts, cable racks, pulling irons, ladders, and cable shields within each manhole or 
handhole, to ground rod or grounding conductor. Make connections with No. 4 AWG 
minimum, stranded, hard-drawn copper bonding conductor. Train conductors level or 
plumb around corners and fasten to manhole walls. Connect to cable armor and cable 
shields according to written instructions by manufacturer of splicing and termination 
kits. 

D. Pad-Mounted Transformers and Switches: Install two ground rods and ground ring 
around the pad. Ground pad-mounted equipment and noncurrent-carrying metal items 
associated with substations by connecting them to underground cable and grounding 
electrodes. Install tinned-copper conductor not less than No. 2 AWG for ground ring 
and for taps to equipment grounding terminals. Bury ground ring not less than 6 inches 
(150 mm) from the foundation. 

3.05 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition 
to those required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 
8. Busway Supply Circuits: Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 
grounding bar terminal on busway. 

C. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters, 
dampers, humidifiers, and other duct electrical equipment. Bond conductor to each unit 
and to air duct and connected metallic piping. 
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D. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable. 
Bond conductor to heater units, piping, connected equipment, and components. 

E. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding con-
ductor connected to the receptacle grounding terminal. Isolate conductor from raceway 
and from panelboard grounding terminals. Terminate at equipment grounding conductor 
terminal of the applicable derived system or service unless otherwise indicated. 

F. Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch 
circuit or feeder, isolate equipment enclosure from supply circuit raceway with a non-
metallic raceway fitting listed for the purpose. Install fitting where raceway enters en-
closure, and install a separate insulated equipment grounding conductor. Isolate conduc-
tor from raceway and from panelboard grounding terminals. Terminate at equipment 
grounding conductor terminal of the applicable derived system or service unless other-
wise indicated. 

G. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed 
with branch-circuit conductors. 

H. Metallic Fences: Comply with requirements of IEEE C2. 

1. Grounding Conductor: Bare copper, not less than No. 8 AWG. 
2. Gates: Shall be bonded to the grounding conductor with a flexible bonding jump-

er. 
3. Barbed Wire: Strands shall be bonded to the grounding conductor. 

3.06 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible unless oth-
erwise indicated or required by Code. Avoid obstructing access or placing conductors 
where they may be subjected to strain, impact, or damage. 

B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 
and UL 96 when interconnecting with lightning protection system. Bond electrical pow-
er system ground directly to lightning protection system grounding conductor at closest 
point to electrical service grounding electrode. Use bonding conductor sized same as 
system grounding electrode conductor, and install in conduit. 

C. Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or final 
grade unless otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated. Make connections without exposing steel or damaging coat-
ing if any. 
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2. For grounding electrode system, install at least three rods spaced at least one-rod 
length from each other and located at least the same distance from other ground-
ing electrodes, and connect to the service grounding electrode conductor. 

D. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes 
are specified in Section 260543 "Underground Ducts and Raceways for Electrical Sys-
tems," and shall be at least 12 inches (300 mm) deep, with cover. 

1. Test Wells: Install at least one test well for each service unless otherwise indicat-
ed. Install at the ground rod electrically closest to service entrance. Set top of test 
well flush with finished grade or floor. 

E. Bonding Straps and Jumpers: Install in locations accessible for inspection and mainte-
nance except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to 
penetrate any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: In-
stall bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type 
connection is required, use a bolted clamp. 

F. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in con-
duit, from building's main service equipment, or grounding bus, to main metal 
water service entrances to building. Connect grounding conductors to main metal 
water service pipes; use a bolted clamp connector or bolt a lug-type connector to a 
pipe flange by using one of the lug bolts of the flange. Where a dielectric main 
water fitting is installed, connect grounding conductor on street side of fitting. 
Bond metal grounding conductor conduit or sleeve to conductor at each end. 

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass wa-
ter meters. Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equip-
ment shutoff valve. 

G. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors 
of associated fans, blowers, electric heaters, and air cleaners. Install [tinned ]bonding 
jumper to bond across flexible duct connections to achieve continuity. 

H. Grounding for Steel Building Structure: Install a driven ground rod at base of each cor-
ner column and at intermediate exterior columns at distances not more than 60 feet 
(18 m) apart. 

I. Ground Ring: Install a grounding conductor, electrically connected to each building 
structure ground rod and to each steel column, extending around the perimeter of build-
ing. 
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1. Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and 
for taps to building steel. 

2. Bury ground ring not less than 24 inches (600 mm) from building's foundation. 

3.07 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to in-
spect, test, and adjust components, assemblies, and equipment installations, including 
connections. 

C. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative 
to inspect components, assemblies, and equipment installations, including connec-
tions, and to assist in testing. 

D. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have 
been energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal, at 
ground test wells, and at individual ground rods. Make tests at ground rods before 
any conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than nat-
ural drainage or seepage and without chemical treatment or other artificial 
means of reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-
rod assembly, and other grounding electrodes. Identify each by letter in alphabeti-
cal order, and key to the record of tests and observations. Include the number of 
rods driven and their depth at each location, and include observations of weather 
and other phenomena that may affect test results. Describe measures taken to im-
prove test results. 

E. Grounding system will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 
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G. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 
10 ohms. 

2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 
ohms. 

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 
ohms. 

4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s). 
5. Substations and Pad-Mounted Equipment: 5 ohms. 

H. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 

END OF SECTION 26 05 26 
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PART 1 - GENERAL 

SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

B. Related Requirements: 

1. Section 260548.16 "Seismic Controls for Electrical Systems" for products and in-
stallation requirements necessary for compliance with seismic criteria. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual com-
ponents and profiles, and finishes for the following: 

a. Hangers. 
b. Steel slotted support systems. 
c. Nonmetallic support systems. 
d. Trapeze hangers. 
e. Clamps. 
f. Turnbuckles. 
g. Sockets. 
h. Eye nuts. 
i. Saddles. 
j. Brackets. 

2. Include rated capacities and furnished specialties and accessories. 

B. Shop Drawings: For fabrication and installation details for electrical hangers and sup-
port systems. 
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1. Trapeze hangers. Include product data for components. 
2. Steel slotted-channel systems. 
3. Nonmetallic slotted-channel systems. 
4. Equipment supports. 
5. Vibration Isolation Base Details: Detail fabrication, including anchorages and at-

tachments to structure and to supported equipment. Include adjustable motor ba-
ses, rails, and frames for equipment mounting. 

C. Delegated-Design Submittal: For hangers and supports for electrical systems. 

1. Include design calculations and details of trapeze hangers. 
2. Include design calculations for seismic restraints. 

1.04 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on 
which the following items are shown and coordinated with each other, using input from 
installers of the items involved: 

1. Suspended ceiling components. 
2. Structural members to which hangers and supports will be attached. 
3. Size and location of initial access modules for acoustical tile. 
4. Items penetrating finished ceiling, including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Access panels. 
d. Cable Trays. 

B. Seismic Qualification Certificates: For hangers and supports for electrical equipment 
and systems, accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

C. Welding certificates. 

1.05 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M. 



  
ALAMEDA EMERGENCY OPERATIONS CENTER 26 05 29 - 3 
JULY 28, 2014, 213091.00 HANGERS AND SUPPORTS FOR ELECTRICAL 

SYSTEMS 

B. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M. 
2. AWS D1.2/D1.2M. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Sec-
tion 014000 "Quality Requirements," to design hanger and support system. 

B. Seismic Performance: Hangers and supports shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the supported equipment and systems will remain in 
place without separation of any parts when subjected to the seismic forces speci-
fied and the system will be fully operational after the seismic event." 

2. Component Importance Factor: 1.5. 

C. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified test-
ing agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame Rating: Class 1. 
2. Self-extinguishing according to ASTM D 635. 

2.02 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Comply with MFMA-4 factory-fabricated components 
for field assembly. 
1. Material: Galvanized steel. 
2. Channel Width: 1-5/8 inches (41.25 mm). 
3. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to 

MFMA-4. 
4. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester 

coating applied according to MFMA-4. 
5. Painted Coatings: Manufacturer's standard painted coating applied according to 

MFMA-4. 
6. Protect finishes on exposed surfaces from damage by applying a strippable, tem-

porary protective covering before shipping. 
7. Channel Dimensions: Selected for applicable load criteria. 

B. Aluminum Slotted Support Systems: Comply with MFMA-4 factory-fabricated compo-
nents for field assembly. 
1. Channel Width: 1-5/8 inches (41.25 mm). 
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2. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester 
coating applied according to MFMA-4. 

3. Painted Coatings: Manufacturer's standard painted coating applied according to 
MFMA-4. 

4. Protect finishes on exposed surfaces from damage by applying a strippable, tem-
porary protective covering before shipping. 

5. Channel Dimensions: Selected for applicable load criteria. 

C. Nonmetallic Slotted Support Systems: Structural-grade, factory-formed, glass-fiber-
resin channels and angles with minimum 13/32-inch- (10-mm-) diameter holes at a 
maximum of 8 inches (200 mm) o.c., in at least one surface. 
1. Channel Width: 1-5/8 inches (41.25 mm). 
2. Fittings and Accessories: Products provided by channel and angle manufacturer 

and designed for use with those items. 
3. Fitting and Accessory Materials: Same as those for channels and angles, except 

metal items may be stainless steel. 
4. Rated Strength: Selected to suit applicable load criteria. 
5. Protect finishes on exposed surfaces from damage by applying a strippable, tem-

porary protective covering before shipping. 

D. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, de-
signed for types and sizes of raceway or cable to be supported. 

E. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for nonarmored electrical conduc-
tors or cables in riser conduits. Plugs shall have number, size, and shape of conductor 
gripping pieces as required to suit individual conductors or cables supported. Body shall 
be made of malleable iron. 

F. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel 
plates, shapes, and bars; black and galvanized. 

G. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items 
or their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland 
cement concrete, steel, or wood, with tension, shear, and pullout capacities appro-
priate for supported loads and building materials where used. 

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete, with tension, shear, and pullout capacities ap-
propriate for supported loads and building materials where used. 

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar 
to MSS Type 18 units and comply with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suita-
ble for attached structural element. 
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5. Through Bolts: Structural type, hex head, and high strength. Comply with 
ASTM A 325. 

6. Toggle Bolts: All-steel springhead type. 
7. Hanger Rods: Threaded steel. 

2.03 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit di-
mensions of supported equipment. 

B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel 
shapes and plates. 

PART 3 - EXECUTION 

3.01 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for elec-
trical equipment and systems unless requirements in this Section are stricter. 

B. Comply with requirements for raceways and boxes specified in Section 260533 "Race-
ways and Boxes for Electrical Systems." 

C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space sup-
ports for EMTs, IMCs, and RMCs as required by NFPA 70. Minimum rod size shall be 
1/4 inch (6 mm) in diameter. 

D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted 
or other support system, sized so capacity can be increased by at least 25 percent in fu-
ture without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

E. Spring-steel clamps designed for supporting single conduits without bolts may be used 
for 1-1/2-inch (38-mm) and smaller raceways serving branch circuits and communica-
tion systems above suspended ceilings and for fastening raceways to trapeze supports. 

3.02 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified 
in this article. 
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B. Raceway Support Methods: In addition to methods described in NECA 1, EMTs, IMCs, 
and RMCs may be supported by openings through structure members, according to 
NFPA 70. 

C. Strength of Support Assemblies: Where not indicated, select sizes of components so 
strength will be adequate to carry present and future static loads within specified load-
ing limits. Minimum static design load used for strength determination shall be weight 
of supported components plus 200 lb (90 kg). 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor 
and fasten electrical items and their supports to building structural elements by the fol-
lowing methods unless otherwise indicated by code: 

1. To Wood: Fasten with lag screws or through bolts. 
2. To New Concrete: Bolt to concrete inserts. 
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion 

anchor fasteners on solid masonry units. 
4. To Existing Concrete: Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided 

with lock washers and nuts may be used in existing standard-weight concrete 4 
inches (100 mm) thick or greater. Do not use for anchorage to lightweight-
aggregate concrete or for slabs less than 4 inches (100 mm) thick. 

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock 
washers and nuts. 

7. To Light Steel: Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount 

cabinets, panelboards, disconnect switches, control enclosures, pull and junction 
boxes, transformers, and other devices on slotted-channel racks attached to sub-
strate by means that comply with seismic-restraint strength and anchorage re-
quirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the 
need for reinforcing bars. 

3.03 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor electrical materials and equipment. 

C. Field Welding: Comply with AWS D1.1/D1.1M. 

3.04 CONCRETE BASES 
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A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) 
larger in both directions than supported unit, and so anchors will be a minimum of 10 
bolt diameters from edge of the base. 

B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete. Concrete materials, 
reinforcement, and placement requirements are specified in Section 033000 "Cast-in-
Place Concrete." 

C. Anchor equipment to concrete base as follows: 

1. Place and secure anchorage devices. Use supported equipment manufacturer's set-
ting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.05 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas imme-
diately after erecting hangers and supports. Use same materials as used for shop paint-
ing. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils 
(0.05 mm). 

B. Touchup: Comply with requirements in Section 099113 "Exterior Paint-
ing",Section 099123 "Interior Painting" for cleaning and touchup painting of field 
welds, bolted connections, and abraded areas of shop paint on miscellaneous metal. 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 26 05 29 
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PART 1 - GENERAL 

SECTION 26 05 33 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Metal conduits, tubing, and fittings. 
2. Nonmetal conduits, tubing, and fittings. 
3. Surface raceways. 
4. Boxes, enclosures, and cabinets. 
5. Handholes and boxes for exterior underground cabling. 

B. Related Requirements: 

1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for 
exterior ductbanks, manholes, and underground utility construction. 

1.03 DEFINITIONS 

A. ARC: Aluminum rigid conduit. 

B. GRC: Galvanized rigid steel conduit. 

C. IMC: Intermediate metal conduit. 

1.04 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, 
and attachment details. 

1.05 INFORMATIONAL SUBMITTALS 
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A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following 
items are shown and coordinated with each other, using input from installers of items 
involved: 

1. Structural members in paths of conduit groups with common supports. 
2. HVAC and plumbing items and architectural features in paths of conduit groups 

with common supports. 

B. Qualification Data: For professional engineer. 

C. Seismic Qualification Certificates: For enclosures, cabinets, and conduit racks and their 
mounting provisions, including those for internal components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

4. Detailed description of conduit support devices and interconnections on which the 
certification is based and their installation requirements. 

D. Source quality-control reports. 

PART 2 - PRODUCTS 

2.01 METAL CONDUITS, TUBING, AND FITTINGS 

A. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location 
and application. 

B. GRC: Comply with ANSI C80.1 and UL 6. 

C. ARC: Comply with ANSI C80.5 and UL 6A. 

D. IMC: Comply with ANSI C80.6 and UL 1242. 

E. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit. 

1. Comply with NEMA RN 1. 
2. Coating Thickness: 0.040 inch (1 mm), minimum. 

F. EMT: Comply with ANSI C80.3 and UL 797. 

G. FMC: Comply with UL 1; zinc-coated steel. 
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H. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

I. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and 
NFPA 70. 

2. Fittings for EMT: 

a. Material: Steel. 
b. Type: Setscrew or compression. 

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, 
rated for environmental conditions where installed, and including flexible external 
bonding jumper. 

4. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch 
(1 mm), with overlapping sleeves protecting threaded joints. 

J. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by author-
ities having jurisdiction for use in conduit assemblies, and compounded for use to lubri-
cate and protect threaded conduit joints from corrosion and to enhance their conductivi-
ty. 

2.02 NONMETALLIC CONDUITS, TUBING, AND FITTINGS 

A. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and la-
beled as defined in NFPA 70, by a qualified testing agency, and marked for intended lo-
cation and application. 

B. ENT: Comply with NEMA TC 13 and UL 1653. 

C. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 
indicated. 

D. LFNC: Comply with UL 1660. 

E. Rigid HDPE: Comply with UL 651A. 

F. Continuous HDPE: Comply with UL 651B. 

G. Coilable HDPE: Preassembled with conductors or cables, and complying with 
ASTM D 3485. 

H. RTRC: Comply with UL 1684A and NEMA TC 14. 

I. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type 
and material. 
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J. Fittings for LFNC: Comply with UL 514B. 

K. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or 
less, respectively, when calculated according to 40 CFR 59, Subpart D (EPA Meth-
od 24). 

L. Solvent cements and adhesive primers shall comply with the testing and product re-
quirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Envi-
ronmental Chambers." 

2.03 SURFACE RACEWAYS 

A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled 
as defined in NFPA 70, by a qualified testing agency, and marked for intended location 
and application. 

B. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5.. 

C. Surface Nonmetallic Raceways: Two- or three-piece construction, complying with 
UL 5A, and manufactured of rigid PVC with texture and color selected by Architect 
from manufacturer's standard colors. Product shall comply with UL 94 V-0 require-
ments for self-extinguishing characteristics. 

2.04 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cab-
inets installed in wet locations shall be listed for use in wet locations. 

B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, 
Type FD, with gasketed cover. 

D. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

E. Metal Floor Boxes: 

1. Material: Cast metal or sheet metal. 
2. Type: Fully adjustable. 
3. Shape: Rectangular. 
4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and ap-
plication. 

F. Nonmetallic Floor Boxes: Nonadjustable, round. 
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1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as de-
fined in NFPA 70, by a qualified testing agency, and marked for intended location 
and application. 

G. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 
50 lb (23 kg). Outlet boxes designed for attachment of luminaires weighing more than 
50 lb (23 kg) shall be listed and marked for the maximum allowable weight. 

H. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

I. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, 
cast aluminum with gasketed cover. 

J. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box. 

K. Device Box Dimensions: 4 inches square by 2-1/8 inches deep (100 mm square by 
60 mm deep). 

L. Gangable boxes are prohibited. 

M. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 or Type 3R 
with continuous-hinge cover with flush latch unless otherwise indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard 
enamel. 

2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

N. Cabinets: 

1. NEMA 250, Type 1 or Type 3R galvanized-steel box with removable interior 
panel and removable front, finished inside and out with manufacturer's standard 
enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qual-

ified testing agency, and marked for intended location and application. 

2.05 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes and Boxes: 

1. Boxes and handholes for use in underground systems shall be designed and identi-
fied as defined in NFPA 70, for intended location and application. 
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2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

3. For boxes and handholes for Utility services, provide per Utility’s requirements. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of 
sand and aggregate, bound together with polymer resin, and reinforced with steel, fiber-
glass, or a combination of the two. 
1. Standard: Comply with SCTE 77. 
2. Configuration: Designed for flush burial with open bottom unless otherwise indi-

cated. 
3. Cover: Weatherproof, secured by tamper-resistant locking devices and having 

structural load rating consistent with enclosure and handhole location. 
4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 
5. Cover Legend: Molded lettering, "ELECTRIC.". 
6. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with enter-

ing ducts for secure, fixed installation in enclosure wall. 
7. Handholes 12 Inches Wide by 24 Inches Long (300 mm Wide by 600 mm Long) 

and Larger: Have inserts for cable racks and pulling-in irons installed before con-
crete is poured. 

2.06 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES 

A. Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for 
compliance with SCTE 77. Strength tests shall be for specified tier ratings of products 
supplied. 

1. Tests of materials shall be performed by an independent testing agency. 
2. Strength tests of complete boxes and covers shall be by either an independent test-

ing agency or manufacturer. A qualified registered professional engineer shall 
certify tests by manufacturer. 

3. Testing machine pressure gages shall have current calibration certification com-
plying with ISO 9000 and ISO 10012 and traceable to NIST standards. 

PART 3 - EXECUTION 

3.01 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit: GRC. 
2. Underground Conduit: RNC, Type EPC-40-PVC, direct buried. 
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC. 
4. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 
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B. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT. 
2. Exposed, Not Subject to Severe Physical Damage: EMT. 
3. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations in-

clude the following: 
a. Mechanical rooms. 

4. Concealed in Ceilings and Interior Walls and Partitions: EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use 
LFMC in damp or wet locations. 

6. Damp or Wet Locations: GRC. 
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4  in in-

stitutional and commercial kitchens and damp or wet locations. 

C. Minimum Raceway Size: 3/4-inch (21-mm) trade size. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings un-
less otherwise indicated. Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with 
this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating 
after installing conduits and fittings. Use sealant recommended by fitting manu-
facturer and apply in thickness and number of coats recommended by manufac-
turer. 

3. EMT: Use setscrew or compression, steel fittings. Comply with NEMA FB 2.10. 
4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply 

with NEMA FB 2.20. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where alumi-
num raceways are installed for such circuits and pass through concrete, install in non-
metallic sleeve. 

F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

G. Install surface raceways only where indicated on Drawings. 

H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 
deg C). 

3.02 INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except where re-
quirements on Drawings or in this article are stricter. Comply with NECA 102 for alu-
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minum conduits. Comply with NFPA 70 limitations for types of raceways allowed in 
specific occupancies and number of floors. 

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or 
hot-water pipes. Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Sys-
tems" for hangers and supports. 

E. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except 
for control wiring conduits, for which fewer bends are allowed. Support within 12 inch-
es (300 mm) of changes in direction. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise 
indicated. Install conduits parallel or perpendicular to building lines. 

H. Support conduit within 12 inches (300 mm) of enclosures to which attached. 

I. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to 
main reinforcement. Where at right angles to reinforcement, place conduit close 
to slab support. Secure raceways to reinforcement at maximum 10-foot (3-m) in-
tervals. 

2. Arrange raceways to cross building expansion joints at right angles with expan-
sion fittings. 

3. Arrange raceways to keep a minimum of 1 inch (25 mm) of concrete cover in all 
directions. 

4. Do not embed threadless fittings in concrete unless specifically approved by Ar-
chitect for each specific location. 

5. Change from ENT to GRC before rising above floor. 

J. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for raceways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in 

hubs or in an enclosure. 

K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: 
Apply listed compound to threads of raceway and fittings before making up joints. Fol-
low compound manufacturer's written instructions. 
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L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly. 

M. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating 
bushings to protect conductors including conductors smaller than No. 4 AWG. 

N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside 
of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch (35mm) trade size 
and insulated throat metal bushings on 1-1/2-inch (41-mm) trade size and larger con-
duits terminated with locknuts. Install insulated throat metal grounding bushings on ser-
vice conduits. 

O. Install raceways square to the enclosure and terminate at enclosures with locknuts. In-
stall locknuts hand tight plus 1/4 turn more. 

P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove 
coatings in the locknut area prior to assembling conduit to enclosure to assure a contin-
uous ground path. 

Q. Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and 
larger, use roll cutter or a guide to make cut straight and perpendicular to the length. 

R. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line 
with not less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of 
slack at each end of pull wire. Cap underground raceways designated as spare above 
grade alongside raceways in use. 

S. Surface Raceways: 

1. Install surface raceway with a minimum 2-inch (50-mm) radius control at bend 
points. 

2. Secure surface raceway with screws or other anchor-type devices at intervals not 
exceeding 48 inches (1200 mm) and with no less than two supports per straight 
raceway section. Support surface raceway according to manufacturer's written in-
structions. Tape and glue are not acceptable support methods. 

T. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill 
them with listed sealing compound. For concealed raceways, install each fitting in a 
flush steel box with a blank cover plate having a finish similar to that of adjacent plates 
or surfaces. Install raceway sealing fittings according to NFPA 70. 

U. Install devices to seal raceway interiors at accessible locations. Locate seals so no fit-
tings or boxes are between the seal and the following changes of environments. Seal the 
interior of all raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refriger-
ated spaces. 
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2. Where an underground service raceway enters a building or structure. 
3. Where otherwise required by NFPA 70. 

V. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

W. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental tem-
perature change may exceed 30 deg F (17 deg C) and that has straight-run length 
that exceeds 25 feet (7.6 m). Install in each run of aboveground RMC conduit that 
is located where environmental temperature change may exceed 100 deg F (55 
deg C) and that has straight-run length that exceeds 100 feet (30 m). 

2. Install type and quantity of fittings that accommodate temperature change listed 
for each of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C) 
temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) tem-
perature change. 

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 
deg F (70 deg C) temperature change. 

d. Attics: 135 deg F (75 deg C) temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch 
per foot of length of straight run per deg F (0.06 mm per meter of length of 
straight run per deg C) of temperature change for PVC conduits. Install fitting(s) 
that provide expansion and contraction for at least 0.000078 inch per foot of 
length of straight run per deg F (0.0115 mm per meter of length of straight run per 
deg C) of temperature change for metal conduits. 

4. Install expansion fittings at all locations where conduits cross building or struc-
ture expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting se-
lected according to manufacturer's written instructions for conditions at specific 
location at time of installation. Install conduit supports to allow for expansion 
movement. 

X. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inch-
es (1830 mm) of flexible conduit for recessed and semirecessed luminaires, equipment 
subject to vibration, noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical dam-

age. 

Y. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not in-
dividually indicated, give priority to ADA requirements. Install boxes with height 
measured to bottom of box unless otherwise indicated. 
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Z. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of mason-
ry block, and install box flush with surface of wall. Prepare block surfaces to provide a 
flat surface for a raintight connection between box and cover plate or supported equip-
ment and box. 

AA. Horizontally separate boxes mounted on opposite sides of walls so they are not in the 
same vertical channel. 

BB. Locate boxes so that cover or plate will not span different building finishes. 

CC. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose. 

DD. Fasten junction and pull boxes to or support from building structure. Do not support 
boxes by conduits. 

EE. Set metal floor boxes level and flush with finished floor surface. 

FF. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor 
surface. 

3.03 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare 
trench bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 
inches (150 mm) in nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 
3. After installing conduit, backfill and compact. Start at tie-in point, and work to-

ward end of conduit run, leaving conduit at end of run free to move with expan-
sion and contraction as temperature changes during this process. Firmly hand 
tamp backfill around conduit to provide maximum supporting strength. After 
placing controlled backfill to within 12 inches (300 mm) of finished grade, make 
final conduit connection at end of run and complete backfilling with normal com-
paction as specified in Section 312000 "Earth Moving." 

4. Install manufactured duct elbows for stub-ups at poles and equipment and at 
building entrances through floor unless otherwise indicated. Encase elbows for 
stub-up ducts throughout length of elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equip-
ment and at building entrances through floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and 
encase coupling with 3 inches (75 mm) of concrete for a minimum of 12 
inches (300 mm) on each side of the coupling. 
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b. For stub-ups at equipment mounted on outdoor concrete bases and where 
conduits penetrate building foundations, extend steel conduit horizontally a 
minimum of 60 inches (1500 mm) from edge of foundation or equipment 
base. Install insulated grounding bushings on terminations at equipment. 

6. Warning Planks: Bury warning planks approximately 12 inches (300 mm) above 
direct-buried conduits but a minimum of 6 inches (150 mm) below grade. Align 
planks along centerline of conduit. 

7. Underground Warning Tape: Comply with requirements in Section 260553 "Iden-
tification for Electrical Systems." 

3.04 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated 
with connecting conduits to minimize bends and deflections required for proper en-
trances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 
graded from 1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same 
density as adjacent undisturbed earth. 

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set co-
vers of other enclosures 1 inch (25 mm) above finished grade. 

D. Install handholes with bottom below frost line, below grade. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and 
insulators, as required for installation and support of cables and conductors and as indi-
cated. Select arm lengths to be long enough to provide spare space for future cables but 
short enough to preserve adequate working clearances in enclosure. 

F. Field-cut openings for conduits according to enclosure manufacturer's written instruc-
tions. Cut wall of enclosure with a tool designed for material to be cut. Size holes for 
terminating fittings to be used, and seal around penetrations after fittings are installed. 

3.05 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL 
PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. 
Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling." 

3.06 FIRESTOPPING 
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A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 
requirements in Section 078413 "Penetration Firestopping." 

3.07 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by man-
ufacturer. 

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 26 05 33 
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PART 1 - GENERAL 

SECTION 26 05 36 - CABLE TRAYS FOR ELECTRICAL SYSTEMS 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Ladder cable trays. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include data indicating dimensions and finishes for each type of cable tray indi-
cated. 

B. Shop Drawings: For each type of cable tray. 

1. Show fabrication and installation details of cable trays, including plans, eleva-
tions, and sections of components and attachments to other construction elements. 
Designate components and accessories, including clamps, brackets, hanger rods, 
splice-plate connectors, expansion-joint assemblies, straight lengths, and fittings. 

C. Delegated-Design Submittal: For seismic restraints. 

1. Seismic-Restraint Details: Signed and sealed by a qualified professional engineer, 
licensed in the state where Project is located, who is responsible for their prepara-
tion. 

2. Design Calculations: Calculate requirements for selecting seismic restraints. 
3. Detail fabrication, including anchorages and attachments to structure and to sup-

ported cable trays. 

1.04 INFORMATIONAL SUBMITTALS 
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A. Coordination Drawings: Floor plans and sections, drawn to scale, on which the follow-
ing items are shown and coordinated with each other, using input from installers of the 
items involved:. 

1. Include scaled cable tray layout and relationships between components and adja-
cent structural, electrical, and mechanical elements. 

2. Vertical and horizontal offsets and transitions. 
3. Clearances for access above and to side of cable trays. 
4. Vertical elevation of cable trays above the floor or below bottom of ceiling struc-

ture. 

B. Seismic Qualification Certificates: For cable trays, accessories, and components, from 
manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

C. Field quality-control reports. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Sec-
tion 014000 "Quality Requirements," to design cable tray supports and seismic bracing. 

B. Seismic Performance: Cable trays and supports shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "cable trays will remain in place without separation 
of any parts when subjected to the seismic forces specified." 

2. Component Importance Factor: 1.5. 

C. Thermal Movements: Allow for thermal movements from ambient and surface tempera-
ture changes in cable tray installed outdoors. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), ma-
terial surfaces. 

2.02 GENERAL REQUIREMENTS FOR CABLE TRAYS 
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A. Cable Trays and Accessories: Identified as defined in NFPA 70 and marked for intend-
ed location, application, and grounding. 

1. Source Limitations: Obtain cable trays and components from single manufacturer. 

B. Sizes and Configurations: See the Cable Tray Schedule on Drawings for specific re-
quirements for types, materials, sizes, and configurations. 

C. Structural Performance: See articles on individual cable tray types for specific values 
for the following parameters: 

1. Uniform Load Distribution: Capable of supporting a uniformly distributed load on 
the indicated support span when supported as a simple span and tested according 
to NEMA VE 1. 

2. Concentrated Load: A load applied at midpoint of span and centerline of tray. 
3. Load and Safety Factors: Applicable to both side rails and rung capacities. 

2.03 LADDER CABLE TRAYS 

A. Description: 

1. Configuration: Two I-beam side rails with transverse rungs welded to side rails. 
2. Rung Spacing: 6 inches (150 mm) o.c. 
3. Radius-Fitting Rung Spacing: 9 inches (225 mm) at center of tray's width. 
4. Minimum Cable-Bearing Surface for Rungs: 7/8-inch (22-mm) width with radius 

edges. 
5. No portion of the rungs shall protrude below the bottom plane of side rails. 
6. Structural Performance of Each Rung: Capable of supporting a maximum cable 

load, with a safety factor of 1.5, plus a 200-lb (90-kg) concentrated load, when 
tested according to NEMA VE 1. 

7. Minimum Usable Load Depth: 4 inches (100 mm). 
8. Straight Section Lengths: 10 feet (3 m) except where shorter lengths are required 

to facilitate tray assembly. 
9. Width: 12 inches (300 mm) unless otherwise indicated on Drawings. 
10. Fitting Minimum Radius: 12 inches (300 mm). 
11. Class Designation: Comply with NEMA VE 1.. 
12. Splicing Assemblies: Bolted type using serrated flange locknuts. 
13. Hardware and Fasteners: ASTM F 593 and ASTM F 594 stainless steel, 

Type 316. 
14. Splice Plate Capacity: Splices located within support span shall not diminish rated 

loading capacity of cable tray. 

2.04 MATERIALS AND FINISHES 

A. Steel: 
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1. Straight Section and Fitting Side Rails and Rungs: Steel complies with the mini-
mum mechanical properties of ASTM A 1011/A 1011M, SS, Grade 33. 

2. Steel Tray Splice Plates: ASTM A 1011/A 1011M, HSLAS, Grade 50, Class 1. 
3. Fasteners: Steel complies with the minimum mechanical properties of 

ASTM A 510/A 510M, Grade 1008. 
4. Finish: Mill galvanized before fabrication. 

a. Standard: Comply with ASTM A 653/A 653M, G90 (Z275). 
b. Hardware: Galvanized, ASTM B 633. 

5. Finish: Electrogalvanized before fabrication. 

a. Standard: Comply with ASTM B 633. 
b. Hardware: Galvanized, ASTM B 633. 

6. Finish: Hot-dip galvanized after fabrication. 

a. Standard: Comply with ASTM A123/A123 M, Class B2. 
b. Hardware: Chromium-zinc plated, ASTM F 1136. 

2.05 CABLE TRAY ACCESSORIES 

A. Fittings: Tees, crosses, risers, elbows, and other fittings as indicated, of same materials 
and finishes as cable tray. 

B. Covers: Louvered type made of same materials and with same finishes as cable tray. 

C. Barrier Strips: Same materials and finishes as for cable tray. 

D. Cable tray supports and connectors, including bonding jumpers, as recommended by 
cable tray manufacturer. 

2.06 WARNING SIGNS 

A. Lettering: 1-1/2-inch- (40-mm-) high, black letters on yellow background with legend 
"Warning! Not To Be Used as Walkway, Ladder, or Support for Ladders or Personnel." 

B. Comply with requirements for fasteners in Section 260553 "Identification for Electrical 
Systems." 

2.07 SOURCE QUALITY CONTROL 

A. Testing: Test and inspect cable trays according to NEMA FG 1. 
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PART 3 - EXECUTION 

3.01 CABLE TRAY INSTALLATION 

A. Install cable trays according to NEMA FG 1. 

B. Install cable trays as a complete system, including fasteners, hold-down clips, support 
systems, barrier strips, adjustable horizontal and vertical splice plates, elbows, reducers, 
tees, crosses, cable dropouts, adapters, covers, and bonding. 

C. Install cable trays so that the tray is accessible for cable installation and all splices are 
accessible for inspection and adjustment. 

D. Remove burrs and sharp edges from cable trays. 

E. Join aluminum cable tray with splice plates; use four square-neck carriage bolts and 
locknuts. 

F. Fasten cable tray supports to building structure and install seismic restraints. 

G. Design fasteners and supports to carry cable tray, the cables, and a concentrated load of 
200 lb (90 kg). Comply with requirements in Section 260529 "Hangers and Supports for 
Electrical Systems." 

H. Place supports so that spans do not exceed maximum spans on schedules and provide 
clearances shown on Drawings. Install intermediate supports when cable weight ex-
ceeds the load-carrying capacity of the tray rungs. 

I. Construct supports from channel members, threaded rods, and other appurtenances fur-
nished by cable tray manufacturer. Arrange supports in trapeze or wall-bracket form as 
required by application. 

J. Support bus assembly to prevent twisting from eccentric loading. 

K. Install center-hung supports for single-rail trays designed for 60 versus 40 percent ec-
centric loading condition, with a safety factor of 3. 

L. Locate and install supports according to NEMA FG 1. Do not install more than one ca-
ble tray splice between supports. 

M. Make connections to equipment with flanged fittings fastened to cable trays and to 
equipment. Support cable trays independent of fittings. Do not carry weight of cable 
trays on equipment enclosure. 

N. Install expansion connectors where cable trays cross building expansion joints and in 
cable tray runs that exceed dimensions recommended in NEMA FG 1. Space connectors 
and set gaps according to applicable standard. 
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O. Make changes in direction and elevation using manufacturer's recommended fittings. 

P. Make cable tray connections using manufacturer's recommended fittings. 

Q. Seal penetrations through fire and smoke barriers. Comply with requirements in Sec-
tion 078413 "Penetration Firestopping." 

R. Install capped metal sleeves for future cables through firestop-sealed cable tray penetra-
tions of fire and smoke barriers. 

S. Install cable trays with enough workspace to permit access for installing cables. 

T. Install barriers to separate cables of different systems, such as power, communications, 
and data processing; or of different insulation levels, such as 600, 5000, and 15 000 V. 

U. Install permanent covers, if used, after installing cable. Install cover clamps according 
to NEMA VE 2. 

V. Clamp covers on cable trays installed outdoors with heavy-duty clamps. 

W. Install warning signs in visible locations on or near cable trays after cable tray installa-
tion. 

3.02 CABLE TRAY GROUNDING 

A. Ground cable trays according to NFPA 70 unless additional grounding is specified. 
Comply with requirements in Section 260526 "Grounding and Bonding for Electrical 
Systems." 

B. Cable trays with electrical power conductors shall be bonded together with splice plates 
listed for grounding purposes or with listed bonding jumpers. 

C. Cable trays with single-conductor power conductors shall be bonded together with a 
grounding conductor run in the tray along with the power conductors and bonded to the 
tray at 72-inch (1800-mm) intervals. The grounding conductor shall be sized according 
to NFPA 70, Article 250.122, "Size of Equipment Grounding Conductors," and Arti-
cle 392, "Cable Trays." 

D. When using epoxy- or powder-coat painted cable trays as a grounding conductor, com-
pletely remove coating at all splice contact points or ground connector attachment. Af-
ter completing splice-to-grounding-bolt attachment, repair the coated surfaces with 
coating materials recommended by cable tray manufacturer. 

E. Bond cable trays to power source for cables contained within with bonding conductors 
sized according to NFPA 70, Article 250.122, "Size of Equipment Grounding Conduc-
tors." 
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3.03 CABLE INSTALLATION 

A. Install cables only when each cable tray run has been completed and inspected. 

B. Fasten cables on horizontal runs with cable clamps or cable ties according to 
NEMA VE 2. Tighten clamps only enough to secure the cable, without indenting the 
cable jacket. Install cable ties with a tool that includes an automatic pressure-limiting 
device. 

C. Fasten cables on vertical runs to cable trays every 18 inches (450 mm). 

D. Fasten and support cables that pass from one cable tray to another or drop from cable 
trays to equipment enclosures. Fasten cables to the cable tray at the point of exit and 
support cables independent of the enclosure. The cable length between cable trays or 
between cable tray and enclosure shall be no more than 72 inches (1800 mm). 

E. Tie MI cables down every 36 inches (900 mm) where required to provide a 2-hour fire 
rating and every 72 inches (1800 mm) elsewhere. 

F. In existing construction, remove inactive or dead cables from cable trays. 

3.04 CONNECTIONS 

A. Remove paint from all connection points before making connections. Repair paint after 
the connections are completed. 

B. Connect raceways to cable trays according to requirements in NEMA VE 2 and 
NEMA FG 1. 

3.05 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. After installing cable trays and after electrical circuitry has been energized, survey 
for compliance with requirements. 

2. Visually inspect cable insulation for damage. Correct sharp corners, protuberanc-
es in cable trays, vibrations, and thermal expansion and contraction conditions, 
which may cause or have caused damage. 

3. Verify that the number, size, and voltage of cables in cable trays do not exceed 
that permitted by NFPA 70. Verify that communications or data-processing cir-
cuits are separated from power circuits by barriers or are installed in separate ca-
ble trays. 

4. Verify that there are no intruding items such as pipes, hangers, or other equipment 
in the cable tray. 

5. Remove dust deposits, industrial process materials, trash of any description, and 
any blockage of tray ventilation. 



  
ALAMEDA EMERGENCY OPERATIONS CENTER 26 05 36 - 8 
JULY 28, 2014, 213091.00 CABLE TRAYS FOR ELECTRICAL 

SYSTEMS 

6. Visually inspect each cable tray joint and each ground connection for mechanical 
continuity. Check bolted connections between sections for corrosion. Clean and 
retorque in suspect areas. 

7. Check for improperly sized or installed bonding jumpers. 
8. Check for missing, incorrect, or damaged bolts, bolt heads, or nuts. When found, 

replace with specified hardware. 
9. Perform visual and mechanical checks for adequacy of cable tray grounding; veri-

fy that all takeoff raceways are bonded to cable trays. Test entire cable tray sys-
tem for continuity. Maximum allowable resistance is 1 ohm. 

B. Prepare test and inspection reports. 

3.06 PROTECTION 

A. Protect installed cable trays and cables. 

1. Install temporary protection for cables in open trays to safeguard exposed cables 
against falling objects or debris during construction. Temporary protection for ca-
bles and cable tray can be constructed of wood or metal materials and shall re-
main in place until the risk of damage is over. 

2. Repair damage to galvanized finishes with zinc-rich paint recommended by cable 
tray manufacturer. 

3. Repair damage to paint finishes with matching touchup coating recommended by 
cable tray manufacturer. 

END OF SECTION 26 05 36 
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PART 1 - GENERAL 

SECTION 26 05 43 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL 
SYSTEMS 

1.01 RELATED DOCUMENTS 

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

B. Alameda Municipal Power “Material and Installation Criteria”. 

1.02 SUMMARY 

A. Section Includes: 

1. Direct-buried conduit, ducts, and duct accessories. 
2. Handholes and boxes. 
3. Manholes. 

1.03 DEFINITIONS 

A. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of 
events. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include duct-bank materials, including separators and miscellaneous components. 
2. Include ducts and conduits and their accessories, including elbows, end bells, 

bends, fittings, and solvent cement. 
3. Include accessories for manholes, handholes, boxes, and other utility structures. 
4. Include warning tape. 
5. Include warning planks. 

B. Shop Drawings: 

1. Precast or Factory-Fabricated Underground Utility Structures: 

a. Include plans, elevations, sections, details, attachments to other work, and 
accessories. 
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b. Include duct entry provisions, including locations and duct sizes. 
c. Include reinforcement details. 
d. Include frame and cover design and manhole frame support rings. 
e. Include grounding details. 
f. Include joint details. 

2. Factory-Fabricated Handholes and Boxes Other Than Precast Concrete: 

a. Include dimensioned plans, sections, and elevations, and fabrication and in-
stallation details. 

b. Include duct entry provisions, including locations and duct sizes. 
c. Include cover design. 
d. Include grounding details. 
e. Include dimensioned locations of cable rack inserts, and pulling-in and lift-

ing irons. 

1.05 INFORMATIONAL SUBMITTALS 

A. Duct-Bank Coordination Drawings: Show duct profiles and coordination with other util-
ities and underground structures. 

1. Include plans and sections, drawn to scale, and show bends and locations of ex-
pansion fittings. 

2. Drawings shall be signed and sealed by a qualified professional engineer. 

B. Product Certificates: For concrete and steel used in precast concrete, as required by 
ASTM C 858. 

C. Qualification Data: For professional engineer and testing agency responsible for testing 
nonconcrete handholes and boxes. 

D. Source quality-control reports. 

E. Field quality-control reports. 

1.06 MAINTENANCE MATERIALS SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protec-
tive covering for storage and identified with labels describing contents. 

B. Furnish cable-support stanchions, arms, insulators,  and associated fasteners in quanti-
ties equal to 5 percent of quantity of each item installed. 

1.07 QUALITY ASSURANCE 
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A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicat-
ed. 

1.08 FIELD CONDITIONS 

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facili-
ties occupied by Owner or others unless permitted under the following conditions, and 
then only after arranging to provide temporary electrical service according to require-
ments indicated: 

1. Notify Owner no fewer than ten days in advance of proposed interruption of elec-
trical service. 

2. Do not proceed with interruption of electrical service without Owner's written 
permission. 

B. Ground Water: Assume ground-water level is at grade level unless a lower water table 
is noted on Drawings. 

C. Ground Water: Assume ground-water level is 36 inches (900 mm) below ground sur-
face unless a higher water table is noted on Drawings. 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS 

A. Comply with ANSI C2. 

2.02 CONDUIT 

A. Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1. 

B. RNC: NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manu-
facturer as the conduit, complying with NEMA TC 3 and UL 514B. 

a. . 

2.03 SOURCE QUALITY CONTROL 

A. Test and inspect precast concrete utility structures according to ASTM C 1037. 

B. Nonconcrete Handhole and Pull-Box Prototype Test: Test prototypes of manholes and 
boxes for compliance with SCTE 77. Strength tests shall be for specified tier ratings of 
products supplied. 
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1. Tests of materials shall be performed by an independent testing agency. 
2. Strength tests of complete boxes and covers shall be by either an independent test-

ing agency or manufacturer. A qualified registered professional engineer shall 
certify tests by manufacturer. 

3. Testing machine pressure gages shall have current calibration certification, com-
plying with ISO 9000 and ISO 10012, and traceable to NIST standards. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final 
arrangement of other utilities, site grading, and surface features as determined in the 
field. Notify Architect if there is a conflict between areas of excavation and existing 
structures or archaeological sites to remain. 

B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and 
boxes with final locations and profiles of ducts and duct banks, as determined by coor-
dination with other utilities, underground obstructions, and surface features. Revise lo-
cations and elevations as required to suit field conditions and to ensure that duct runs 
drain to manholes and handholes, and as approved by Architect. 

C. Clear and grub vegetation to be removed, and protect vegetation to remain according to 
Section 311000 "Site Clearing." Remove and stockpile topsoil for reapplication accord-
ing to Section 311000 "Site Clearing." 

3.02 EARTHWORK 

A. Excavation and Backfill: Comply with Section 312000 "Earth Moving," but do not use 
heavy-duty, hydraulic-operated, compaction equipment. 

3.03 GROUNDING 

A. Ground underground ducts and utility structures according to Section 260526 "Ground-
ing and Bonding for Electrical Systems." 

3.04 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 

1. Demonstrate capability and compliance with requirements on completion of in-
stallation of underground ducts and utility structures. 
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2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity 
and adequate bend radii, and test for out-of-round duct. Provide a minimum 6-
inch- (150-mm-) long mandrel equal to 80 percent fill of duct. If obstructions are 
indicated, remove obstructions and retest. 

3. Test manhole and handhole grounding to ensure electrical continuity of grounding 
and bonding connections. Measure and report ground resistance as specified in 
Section 260526 "Grounding and Bonding for Electrical Systems." 

B. Correct deficiencies and retest as specified above to demonstrate compliance. 

3.05 CLEANING 

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length 
of ducts. Follow with rubber duct swab for final cleaning and to assist in spreading lub-
ricant throughout ducts. 

B. Clean internal surfaces of manholes, including sump. Remove foreign material. 

END OF SECTION 26 05 43 
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PART 1 - GENERAL 

SECTION 26 05 44 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS 
AND CABLING 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and 
floors. 

2. Sleeve-seal systems. 
3. Sleeve-seal fittings. 
4. Grout. 
5. Silicone sealants. 

B. Related Requirements: 

1. Section 078413 "Penetration Firestopping" for penetration firestopping installed 
in fire-resistance-rated walls, horizontal assemblies, and smoke barriers, with and 
without penetrating items. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.01 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 
coated, plain ends. 

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop unless otherwise indicated. 
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B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galva-
nized-steel sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with 
welded longitudinal joint, with tabs for screw-fastening the sleeve to the board. 

C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40. 

D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms. 

E. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface 
with nailing flange for attaching to wooden forms. 

F. Sleeves for Rectangular Openings: 

1. Material: Galvanized sheet steel. 
2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) 
and with no side larger than 16 inches (400 mm), thickness shall be 0.052 
inch (1.3 mm). 

b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more 
and one or more sides larger than 16 inches (400 mm), thickness shall be 
0.138 inch (3.5 mm). 

2.02 SLEEVE-SEAL SYSTEMS 

A. Description: Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and raceway or cable. 

1. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. 
Include type and number required for pipe material and size of pipe. 

2. Pressure Plates: Carbon steel. 
3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of 

length required to secure pressure plates to sealing elements. 

2.03 SLEEVE-SEAL FITTINGS 

A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embed-
ding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar with cen-
ter opening to match piping OD. 

2.04 GROUT 

A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-
fire-rated walls or floors. 
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B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, 
dry, hydraulic-cement grout. 

C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.05 SILICONE SEALANTS 

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants 
of grade indicated below. 
1. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Or-
ganic Emissions from Various Sources Using Small-Scale Environmental Cham-
bers." 

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, 
expand and cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.01 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL 
PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-
Unit Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint. Comply with requirements 
in Section 079200 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout. Pack sealing material 
solidly between sleeve and wall so no voids remain. Tool exposed surfaces 
smooth; protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between 
sleeve and raceway or cable unless sleeve seal is to be installed or unless seismic 
criteria require different clearance. 
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4. Install sleeves for wall penetrations unless core-drilled holes or formed openings 
are used. Install sleeves during erection of walls. Cut sleeves to length for mount-
ing flush with both surfaces of walls. Deburr after cutting. 

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches 
(50 mm) above finished floor level. Install sleeves during erection of floors. 

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular 
sleeved opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board as-
semblies. 

E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flex-
ible boot-type flashing units applied in coordination with roofing work. 

F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves 
and mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular 
clear space between pipe and sleeve for installing mechanical sleeve seals. 

G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size 
sleeves to allow for 1-inch (25-mm) annular clear space between raceway or cable and 
sleeve for installing sleeve-seal system. 

3.02 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at 
raceway entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for raceway 
or cable material and size. Position raceway or cable in center of sleeve. Assemble me-
chanical sleeve seals and install in annular space between raceway or cable and sleeve. 
Tighten bolts against pressure plates that cause sealing elements to expand and make 
watertight seal. 

3.03 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs 
and walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 
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END OF SECTION 26 05 44 
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PART 1 - GENERAL 

SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Underground-line warning tape. 
5. Warning labels and signs. 
6. Instruction signs. 
7. Equipment identification labels, including arc-flash warning labels. 
8. Miscellaneous identification products. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual com-
ponents and profiles, and finishes for electrical identification products. 

B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering 
style, mounting provisions, and graphic features of identification products. 

C. Identification Schedule: For each piece of electrical equipment and electrical system 
components to be an index of nomenclature for electrical equipment and system com-
ponents used in identification signs and labels. Use same designations indicated on 
Drawings. 

D. Delegated-Design Submittal: For arc-flash hazard study. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 
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A. Comply with ASME A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and 
inks used by label printers, shall comply with UL 969. 

F. Thermal Movements: Allow for thermal movements from ambient and surface tempera-
ture changes. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), ma-
terial surfaces. 

2.02 COLOR AND LEGEND REQUIREMENTS 

A. Raceways and Cables Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field. 
2. Legend: Indicate voltage and system or service type. 

B. Raceways and Cables Carrying Circuits at More Than 600 V: 

1. Black letters on an orange field. 
2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING." 

C. Warning labels and signs shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK 
HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA 
IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 
INCHES (915 MM)." 

2.03 LABELS 

A. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible la-
bels laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound clear adhesive tape for securing label ends. 

B. Snap-Around Labels for Raceways and Cables Carrying Circuits at 600 V or Less: Slit, 
pretensioned, flexible, preprinted, color-coded acrylic sleeves, with diameters sized to 
suit diameters of raceways they identify, and that stay in place by gripping action. 
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C. Self-Adhesive Labels: 
1. Preprinted, 3-mil- (0.08-mm-) thick, polyester flexible label with acrylic pressure-

sensitive adhesive. 

a. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-
laminating, protective shield over the legend. Labels sized to fit the cable 
raceway diameter, such that the clear shield overlaps the entire printed leg-
end. 

2. Polyester, thermal, transfer-printed, 3-mil- (0.08-mm-) thick, multicolor, weather- 
and UV-resistant, pressure-sensitive adhesive labels, configured for display on 
front cover, door, or other access to equipment unless otherwise indicated. 

a. Nominal Size: 3.5-by-5-inch (76-by-127-mm). 

3. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 

4. Marker for Tags: Machine-printed, permanent, waterproof, black ink recommend-
ed by printer manufacturer. 

2.04 BANDS AND TUBES: 

A. Snap-Around, Color-Coding Bands for Raceways and Cables: Slit, pretensioned, flexi-
ble, solid-colored acrylic sleeves, 2 inches (50 mm) long, with diameters sized to suit 
diameters of raceways or cables they identify, and that stay in place by gripping action. 

B. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed 
identification labels, sized to suit diameters of and shrunk to fit firmly around cables 
they identify. Full shrink recovery occurs at a maximum of 200 deg F (93 deg C). Com-
ply with UL 224. 

2.05 TAPES AND STENCILS: 

A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identi-
fication legend machine printed by thermal transfer or equivalent process. 

B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 
3 mils (0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide; compounded for outdoor 
use. 

C. Tape and Stencil for Raceways Carrying Circuits 600 V or Less: 4-inch- (100-mm-) 
wide black stripes on 10-inch (250-mm) centers placed diagonally over orange back-
ground that extends full length of raceway or duct and is 12 inches (300 mm) wide. 
Stop stripes at legends. 



  
ALAMEDA EMERGENCY OPERATIONS 26 05 53 - 4 
JULY 28, 2014, 213091.00 IDENTIFICATION FOR ELECTRICAL SYSTEMS 

D. Floor Marking Tape: 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl 
tape, with black and white stripes and clear vinyl overlay. 

E. Underground-Line Warning Tape 
1. Tape: 

a. Recommended by manufacturer for the method of installation and suitable 
to identify and locate underground electrical and communications utility 
lines. 

b. Printing on tape shall be permanent and shall not be damaged by burial op-
erations. 

c. Tape material and ink shall be chemically inert and not subject to degrada-
tion when exposed to acids, alkalis, and other destructive substances com-
monly found in soils. 

2. Color and Printing: 

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, 
and ANSI Z535.5. 

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH 
VOLTAGE". 

c. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV 
CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE". 

F. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height 
shall be 1 inch (25 mm). 

2.06 TAGS 

A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with 
stamped legend, punched for use with self-locking cable tie fastener. 

B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch (0.38 mm) thick, color-
coded for phase and voltage level, with factory screened permanent designations; 
punched for use with self-locking cable tie fastener. 

2.07 SIGNS 

A. Baked-Enamel Signs: 

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, 
and size required for application. 

2. 1/4-inch (6.4-mm) grommets in corners for mounting. 
3. Nominal Size: 7 by 10 inches (180 by 250 mm). 

B. Metal-Backed Butyrate Signs: 
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1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with 
0.0396-inch (1-mm) galvanized-steel backing and with colors, legend, and size 
required for application. 

2. 1/4-inch (6.4-mm) grommets in corners for mounting. 
3. Nominal Size: 10 by 14 inches (250 by 360 mm). 

C. Laminated Acrylic or Melamine Plastic Signs: 

1. Engraved legend. 
2. Thickness: 

a. For signs up to 20 sq. inches (129 sq. cm), minimum 1/16-inch- (1.6-mm-). 
b. For signs larger than 20 sq. inches (129 sq. cm), 1/8 inch (3.2 mm) thick. 
c. Engraved legend with black letters on white face. 
d. Punched or drilled for mechanical fasteners. 
e. Framed with mitered acrylic molding and arranged for attachment at appli-

cable equipment. 

2.08 CABLE TIES 

A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, 
Type 6/6 nylon. 

1. Minimum Width: 3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C) according to ASTM D 638: 12,000 psi 

(82.7 MPa). 
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color: Black, except where used for color-coding. 

B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior 
sunlight, self-extinguishing, one piece, self-locking, Type 6/6 nylon. 

1. Minimum Width: 3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C) according to ASTM D 638: 12,000 psi 

(82.7 MPa). 
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color: Black. 

C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, self-locking. 

1. Minimum Width: 3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C) according to ASTM D 638: 7000 psi 

(48.2 MPa). 
3. UL 94 Flame Rating: 94V-0. 
4. Temperature Range: Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C). 
5. Color: Black. 
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2.09 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in painting Sections for paint materials and applica-
tion requirements. Retain paint system applicable for surface material and location (ex-
terior or interior). 

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel 
machine screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Self-Adhesive Identification Products: Before applying electrical identification prod-
ucts, clean substrates of substances that could impair bond, using materials and methods 
recommended by manufacturer of identification product. 

3.02 INSTALLATION 

A. Verify and coordinate identification names, abbreviations, colors, and other features 
with requirements in other Sections requiring identification applications, Drawings, 
Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance manu-
al. Use consistent designations throughout Project. 

B. Install identifying devices before installing acoustical ceilings and similar concealment. 

C. Verify identity of each item before installing identification products. 

D. Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. Install access doors 
or panels to provide view of identifying devices. 

E. Apply identification devices to surfaces that require finish after completing finish work. 

F. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

G. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl 
tape, with adhesive appropriate to the location and substrate. 

H. Cable Ties: For attaching tags. Use general-purpose type, except as listed below: 

1. Outdoors: UV-stabilized nylon. 
2. In Spaces Handling Environmental Air: Plenum rated. 
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I. Painted Identification: Comply with requirements in painting Sections for surface prep-
aration and paint application. 

J. Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of con-
ductor or cable at a location with high visibility and accessibility. 

K. System Identification Color-Coding Bands for Raceways and Cables: Each color-
coding band shall completely encircle cable or conduit. Place adjacent bands of two-
color markings in contact, side by side. Locate bands at changes in direction, at penetra-
tions of walls and floors, at 50-foot (15-m) maximum intervals in straight runs, and at 
25-foot (7.6-m) maximum intervals in congested areas. 

L. During backfilling of trenches, install continuous underground-line warning tape direct-
ly above cable or raceway at 6 to 8 inches (150 to 200 mm) below finished grade. Use 
multiple tapes where width of multiple lines installed in a common trench exceeds 16 
inches (400 mm) overall. 

3.03 IDENTIFICATION SCHEDULE 

A. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings: Tape and sten-
cil 4-inch- (100-mm-) wide black stripes on 10-inch (250-mm) centers over orange 
background that extends full length of raceway or duct and is 12 inches (300 mm) wide. 
Stencil legend "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch- 
(75-mm-) high black letters on 20-inch (500-mm) centers. Stop stripes at legends. Ap-
ply stripes to the following finished surfaces: 

1. Floor surface directly above conduits running beneath and within 12 inches (300 
mm) of a floor that is in contact with earth or is framed above unexcavated space. 

2. Wall surfaces directly external to raceways concealed within wall. 
3. Accessible surfaces of concrete envelope around raceways in vertical shafts, ex-

posed in the building, or concealed above suspended ceilings. 

B. Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V: Self-
adhesive vinyl labels. Install labels at 10-foot (3-m) maximum intervals. 

C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and 
Branch Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive vi-
nyl label. Install labels at 10-foot (3-m) maximum intervals. 

D. Accessible Raceways and Cables within Buildings: Identify the covers of each junction 
and pull box of the following systems with self-adhesive vinyl labels containing the 
wiring system legend and system voltage. System legends shall be as follows: 

1. "EMERGENCY POWER." 
2. "POWER." 
3. "GENERATOR." 
4. “FIRE ALARM.” 
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5. “LIGHTING” 

E. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull 
and junction boxes, manholes, and handholes, use color-coding conductor tape to identi-
fy the phase. 

1. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use 
colors listed below for ungrounded service, feeder and branch-circuit conductors. 

a. Color shall be factory applied. 
b. Colors for 208/120-V Circuits: 

1) Phase A: Black. 
2) Phase B: Red. 
3) Phase C: Blue. 

c. Colors for 480/277-V Circuits: 

1) Phase A: Brown. 
2) Phase B: Orange. 
3) Phase C: Yellow. 

d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns 
for a minimum distance of 6 inches (150 mm) from terminal points and in 
boxes where splices or taps are made. Apply last two turns of tape with no 
tension to prevent possible unwinding. Locate bands to avoid obscuring fac-
tory cable markings. 

F. Power-Circuit Conductor Identification, More Than 600 V: For conductors in vaults, 
pull and junction boxes, manholes, and handholes, use nonmetallic preprinted tags col-
ored and marked to indicate phase, and a separate tag with the circuit designation. 

G. Install instructional sign, including the color code for grounded and ungrounded con-
ductors using adhesive-film-type labels. 

H. Control-Circuit Conductor Identification: For conductors and cables in pull and junction 
boxes, manholes, and handholes, use self-adhesive, self-laminating polyester labels with 
the conductor or cable designation, origin, and destination. 

I. Control-Circuit Conductor Termination Identification: For identification at termina-
tions, provide heat-shrink preprinted tubes with the conductor designation. 

J. Conductors To Be Extended in the Future: Attach marker tape to conductors and list 
source. 

K. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, 
control, and signal connections. 
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1. Identify conductors, cables, and terminals in enclosures and at junctions, termi-
nals, and pull points. Identify by system and circuit designation. 

2. Use system of marker-tape designations that is uniform and consistent with sys-
tem used by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, 
and operation and maintenance manual. 

L. Locations of Underground Lines: Identify with underground-line warning tape for pow-
er, lighting, communication, and control wiring and optical-fiber cable. 

1. Limit use of underground-line warning tape to direct-buried cables. 
2. Install underground-line warning tape for direct-buried cables and cables in race-

ways. 

M. Workspace Indication: Install floor marking tape to show working clearances in the di-
rection of access to live parts. Workspace shall comply with NFPA 70 and 
29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted 
panelboards and similar equipment in finished spaces. 

N. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: 
Self-adhesive warning labels. 

1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment, including, but not limited to, the following: 

a. Power-transfer switches. 
b. Controls with external control power connections. 

O. Arc Flash Warning Labeling: Self-adhesive thermal transfer vinyl labels. 

1. Comply with NFPA 70E and ANSI Z535.4. 
2. Comply with Section 260574 "Overcurrent Protective Device Arc-Flash Study" 

requirements for arc-flash warning labels. 

P. Operating Instruction Signs: Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect. Install instruction 
signs with approved legend where instructions are needed for system or equipment op-
eration. 

Q. Emergency Operating Instruction Signs: Install instruction signs with white legend on a 
red background with minimum 3/8-inch- (10-mm-) high letters for emergency instruc-
tions at equipment used for power transfer. 

R. Equipment Identification Labels: On each unit of equipment, install unique designation 
label that is consistent with wiring diagrams, schedules, and operation and maintenance 



  
ALAMEDA EMERGENCY OPERATIONS 26 05 53 - 10 
JULY 28, 2014, 213091.00 IDENTIFICATION FOR ELECTRICAL SYSTEMS 

manual. Apply labels to disconnect switches and protection equipment, central or mas-
ter units, control panels, control stations, terminal cabinets, and racks of each system. 
Systems include power, lighting, control, communication, signal, monitoring, and alarm 
unless equipment is provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment: Self-adhesive label. Unless otherwise indicated, provide 
a single line of text with 1/2-inch- (13-mm-) high letters on 1-1/2-inch- (38-
mm-) high label; where two lines of text are required, use labels 2 inches 
(50 mm) high. 

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label. 
c. Elevated Components: Increase sizes of labels and letters to those appropri-

ate for viewing from the floor. 
d. Unless labels are provided with self-adhesive means of attachment, fasten 

them with appropriate mechanical fasteners that do not change the NEMA 
or NRTL rating of the enclosure. 

2. Equipment To Be Labeled: 

a. Panelboards: Typewritten directory of circuits in the location provided by 
panelboard manufacturer. Panelboard identification shall be in the form of a 
self-adhesive, engraved, laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Switchboards. 
e. Transformers: Label that includes tag designation shown on Drawings for 

the transformer, feeder, and panelboards or equipment supplied by the sec-
ondary. 

f. Substations. 
g. Emergency system boxes and enclosures. 
h. Enclosed switches. 
i. Enclosed circuit breakers. 
j. Enclosed controllers. 
k. Variable-speed controllers. 
l. Power-transfer equipment. 
m. Contactors. 
n. Remote-controlled switches, dimmer modules, and control devices. 
o. Battery-inverter units. 
p. Battery racks. 
q. Power-generating units. 
r. Monitoring and control equipment. 
s. Generator. 

END OF SECTION 26 05 53 
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PART 1 - GENERAL 

SECTION 26 24 13 - SWITCHBOARDS 

1.01 RELATED DOCUMENTS 

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

B. Alameda Municipal Power “Material and Installation Criteria” 

1.02 SUMMARY 

A. Section Includes: 

1. Service and distribution switchboards rated 600 V and less. 
2. Surge protection devices. 
3. Disconnecting and overcurrent protective devices. 
4. Instrumentation. 
5. Control power. 
6. Accessory components and features. 
7. Identification. 
8. Mimic bus. 

1.03 ACTION SUBMITTALS 

A. Submit product data and shop drawings according to Section 013300 “Submittal Proce-
dures” for Engineer approval. 

B. Submit additional copies of product data and show drawings to Alameda Municipal 
Power for review and approval. 

C. Product Data: For each switchboard, overcurrent protective device, surge protection de-
vice, ground-fault protector, accessory, and component. 

1. Include dimensions and manufacturers' technical data on features, performance, 
electrical characteristics, ratings, accessories, and finishes. 

D. Shop Drawings: For each switchboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details, including required 
clearances and service space around equipment. Show tabulations of installed de-
vices, equipment features, and ratings. 

2. Detail enclosure types for types other than NEMA 250, Type 1. 
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3. Detail bus configuration, current, and voltage ratings. 
4. Detail short-circuit current rating of switchboards and overcurrent protective de-

vices. 
5. Include descriptive documentation of optional barriers specified for electrical in-

sulation and isolation. 
6. Detail utility company's metering provisions with indication of approval by utility 

company. 
7. Include evidence of NRTL listing for series rating of installed devices. 
8. Detail features, characteristics, ratings, and factory settings of individual overcur-

rent protective devices and auxiliary components. 
9. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in switchboards. Submit on translucent log-log graft 
paper; include selectable ranges for each type of overcurrent protective device. 

10. Include diagram and details of proposed mimic bus. 
11. Include schematic and wiring diagrams for power, signal, and control wiring. 

1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Seismic Qualification Certificates: For switchboards, overcurrent protective devices, 
accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

C. Field Quality-Control Reports: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that com-

ply with requirements. 

1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For switchboards and components to include in 
emergency, operation, and maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance Da-
ta," include the following: 
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a. Routine maintenance requirements for switchboards and all installed com-
ponents. 

b. Manufacturer's written instructions for testing and adjusting overcurrent 
protective devices. 

c. Time-current coordination curves for each type and rating of overcurrent 
protective device included in switchboards. Submit on translucent log-log 
graft paper; include selectable ranges for each type of overcurrent protective 
device. 

1.06 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protec-
tive covering for storage and identified with labels describing contents. 

1. Potential Transformer Fuses: Equal to 10 percent of quantity installed for each 
size and type but no fewer than two of each size and type. 

2. Control-Power Fuses: Equal to 10 percent of quantity installed for each size and 
type, but no fewer than two of each size and type. 

3. Fuses and Fusible Devices for Fused Circuit Breakers: Equal to 10 percent of 
quantity installed for each size and type but no fewer than three of each size and 
type. 

4. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size 
and type but no fewer than three of each size and type. 

5. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed 
for each size and type but no fewer than three of each size and type. 

6. Indicating Lights: Equal to 10 percent of quantity installed for each size and type 
but no less than one of each size and type. 

1.07 QUALITY ASSURANCE 

A. Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 
and trained in electrical safety as required by NFPA 70E. 

B. Testing Agency Qualifications: Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site test-
ing. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver switchboards in sections or lengths that can be moved past obstructions in de-
livery path. 

B. Remove loose packing and flammable materials from inside switchboards and install 
temporary electric heating (250 W per section) to prevent condensation. 
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C. Handle and prepare switchboards for installation according to NEMA PB 2.1. 

1.09 FIELD CONDITIONS 

A. Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and 
structures to provide pathway for moving switchboards into place. 

B. Environmental Limitations: 

1. Do not deliver or install switchboards until spaces are enclosed and weathertight, 
wet work in spaces is complete and dry, work above switchboards is complete, 
and HVAC system is operating and maintaining ambient temperature and humidi-
ty conditions at occupancy levels during the remainder of the construction period. 

2. Rate equipment for continuous operation under the following conditions unless 
otherwise indicated: 

a. Ambient Temperature: Not exceeding 104 deg F (40 deg C). 
b. Altitude: Not exceeding 6600 feet (2000 m). 

C. Unusual Service Conditions: NEMA PB 2, as follows: 

1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet (2000 m). 

D. Interruption of Existing Electric Service: Do not interrupt electric service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary electric service according to requirements in-
dicated: 

1. Notify Owner no fewer than ten days in advance of proposed interruption of elec-
tric service. 

2. Indicate method of providing temporary electric service. 
3. Do not proceed with interruption of electric service without Owner's written per-

mission. 
4. Comply with NFPA 70E. 

1.10 COORDINATION 

A. Coordinate layout and installation of switchboards and components with other construc-
tion that penetrates walls or is supported by them, including electrical and other types of 
equipment, raceways, piping, encumbrances to workspace clearance requirements, and 
adjacent surfaces. Maintain required workspace clearances and required clearances for 
equipment access doors and panels. 
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B. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast 
anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are 
specified with concrete. 

1.11 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace switchboard enclo-
sures, buswork, overcurrent protective devices, accessories, and factory installed inter-
connection wiring that fail in materials or workmanship within specified warranty peri-
od. 

1. Warranty Period: Three years from date of Substantial Completion. 

B. Manufacturer's Warranty: Manufacturer's agrees to repair or replace surge protection 
devices that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Switchboards shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. Shake-table testing shall comply 
with ICC-ES AC156. 

2. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 

2.02 SWITCHBOARDS 

A. Available Manufacturers: Subject to compliance with requirements, manufacturers of-
fering products that may be incorporated into the Work include, but are not limited to, 
the following: 
1. ABB Power T&D Co., Inc. 
2. Cooper Industries, Inc.; Cooper Power Systems Division. 
3. Cutler-Hammer, Inc. 
4. GE Electrical Distribution & Control. 
5. Siemens Energy & Automation, Inc. 
6. Square D Co. Group Schneider NA. 
7. Or approved equal. 
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B. Source Limitations: Obtain switchboards, overcurrent protective devices, components, 
and accessories from single source from single manufacturer. 

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 
switchboards including clearances between switchboards and adjacent surfaces and oth-
er items. Comply with indicated maximum dimensions. 

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and applica-
tion. 

E. Comply with NEMA PB 2. 

F. Comply with NFPA 70. 

G. Comply with UL 891. 

H. Front-Connected, Front-Accessible Switchboards: 

1. Main Devices: Panel mounted. 
2. Branch Devices: Panel mounted. 
3. Sections front and rear aligned. 

I. Front- and Side-Accessible Switchboards: 

1. Main Devices: Fixed, individually mounted. 
2. Branch Devices: Panel mounted. 
3. Section Alignment: Rear aligned. 

J. Nominal System Voltage: 208Y/120 V. 

K. Main-Bus Continuous: 800 A. 

L. Seismic Requirements: Fabricate and test switchboards according to IEEE 344 to with-
stand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Sys-
tems." 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. Shake-table testing shall comply 
with ICC-ES AC156. 

a. The term "withstand" means "the unit will remain in place without separa-
tion of any parts from the device when subjected to the seismic forces speci-
fied." 

b. The term "withstand" means "the unit will remain in place without separa-
tion of any parts from the device when subjected to the seismic forces speci-
fied and the unit will be fully operational after the seismic event." 
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M. Indoor Enclosures: Steel, NEMA 250, Type 1. 

N. Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard 
gray finish over a rust-inhibiting primer on treated metal surface. 

O. Barriers: Between adjacent switchboard sections. 

P. Insulation and isolation for main bus of main section and main and vertical buses of 
feeder sections. 

Q. Space Heaters: Factory-installed electric space heaters of sufficient wattage in each ver-
tical section to maintain enclosure temperature above expected dew point. 

1. Space-Heater Control: Manual switching of branch-circuit protective device. 
2. Space-Heater Power Source: Transformer, factory installed in switchboard] [120-

V external branch circuit. 

R. Service Entrance Rating: Switchboards intended for use as service entrance equipment 
shall contain from one to six service disconnecting means with overcurrent protection, a 
neutral bus with disconnecting link, a grounding electrode conductor terminal, and a 
main bonding jumper. 

S. Utility Metering Compartment: Barrier compartment and section complying with utility 
company's requirements; hinged sealable door; buses provisioned for mounting utility 
company's current transformers and potential transformers or potential taps as required 
by utility company. If separate vertical section is required for utility metering, match 
and align with basic switchboard. Provide service entrance label and necessary applica-
ble service entrance features. 

T. Bus Transition and Incoming Pull Sections: Matched and aligned with basic switch-
board. 

U. Removable, Hinged Rear Doors and Compartment Covers: Secured by standard bolts, 
for access to rear interior of switchboard. 

V. Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank 
compartments. 

W. Pull Box on Top of Switchboard: 

1. Adequate ventilation to maintain temperature in pull box within same limits as 
switchboard. 

2. Set back from front to clear circuit-breaker removal mechanism. 
3. Removable covers shall form top, front, and sides. Top covers at rear shall be eas-

ily removable for drilling and cutting. 
4. Bottom shall be insulating, fire-resistive material with separate holes for cable 

drops into switchboard. 
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5. Cable supports shall be arranged to facilitate cabling and adequate to support ca-
bles indicated, including those for future installation. 

X. Buses and Connections: Three phase, four wire unless otherwise indicated. 

1. Provide phase bus arrangement A, B, C from front to back, top to bottom, and left 
to right when viewed from the front of the switchboard. 

2. Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity. 
3. Phase- and Neutral-Bus Material: Tin-plated, high-strength, electrical-grade alu-

minum alloy with tin-plated aluminum circuit-breaker line connections. 
4. Copper feeder circuit-breaker line connections. 
5. Tin-plated aluminum feeder circuit-breaker line connections. 
6. Load Terminals: Insulated, rigidly braced, runback bus extensions, of same mate-

rial as through buses, equipped with mechanical connectors for outgoing circuit 
conductors. Provide load terminals for future circuit-breaker positions at full-
ampere rating of circuit-breaker position. 

7. Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98 per-
cent conductivity, equipped with mechanical connectors for feeder and branch-
circuit ground conductors. 

8. Main-Phase Buses and Equipment-Ground Buses: Uniform capacity for entire 
length of switchboard's main and distribution sections. Provide for future exten-
sions from both ends. 

9. Disconnect Links: 

a. Isolate neutral bus from incoming neutral conductors. 
b. Bond neutral bus to equipment-ground bus for switchboards utilized as ser-

vice equipment or separately derived systems. 

10. Neutral Buses: 50 percent of the ampacity of phase buses unless otherwise indi-
cated, equipped with mechanical connectors for outgoing circuit neutral cables. 
Brace bus extensions for busway feeder neutral bus. 

11. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise indi-
cated, equipped with mechanical connectors for outgoing circuit neutral cables. 
Brace bus extensions for busway feeder neutral bus. 

12. Isolation Barrier Access Provisions: Permit checking of bus-bolt tightness. 

Y. Future Devices: Equip compartments with mounting brackets, supports, bus connec-
tions, and appurtenances at full rating of circuit-breaker compartment. 

Z. Bus-Bar Insulation: Factory-applied, flame-retardant, tape wrapping of individual bus 
bars or flame-retardant, spray-applied insulation. Minimum insulation temperature rat-
ing of 105 deg C. 

AA. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices and 
other components including instruments and instrument transformers. 

2.03 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 
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A. Refer to Section 262416 “Panelboards”. 

2.04 INSTRUMENTATION 

A. Instrument Transformers: NEMA EI 21.1, and the following: 

1. Potential Transformers: NEMA EI 21.1; 120 V, 60 Hz, single secondary; discon-
necting type with integral fuse mountings. Burden and accuracy shall be con-
sistent with connected metering and relay devices. 

2. Current Transformers: NEMA EI 21.1; 5 A, 60 Hz, secondary; wound type; single 
secondary winding and secondary shorting device. Burden and accuracy shall be 
consistent with connected metering and relay devices. 

3. Control-Power Transformers: Dry type, mounted in separate compartments for 
units larger than 3 kVA. 

4. Current Transformers for Neutral and Ground-Fault Current Sensing: Connect 
secondary wiring to ground overcurrent relays, via shorting terminals, to provide 
selective tripping of main and tie circuit breaker. Coordinate with feeder circuit-
breaker, ground-fault protection. 

B. Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- 
or four-wire systems and with the following features: 

1. Switch-selectable digital display of the following values with maximum accuracy 
tolerances as indicated: 

a. Phase Currents, Each Phase: Plus or minus 0.5 percent. 
b. Phase-to-Phase Voltages, Three Phase: Plus or minus 0.5 percent. 
c. Phase-to-Neutral Voltages, Three Phase: Plus or minus 0.5 percent. 
d. Megawatts: Plus or minus 1 percent. 
e. Megavars: Plus or minus 1 percent. 
f. Power Factor: Plus or minus 1 percent. 
g. Frequency: Plus or minus 0.1 percent. 
h. Accumulated Energy, Megawatt Hours: Plus or minus 1 percent; accumu-

lated values unaffected by power outages up to 72 hours. 
i. Megawatt Demand: Plus or minus 1 percent; demand interval programma-

ble from five to 60 minutes. 
j. Contact devices to operate remote impulse-totalizing demand meter. 

2. Mounting: Display and control unit flush or semiflush mounted in instrument 
compartment door. 

C. Analog Meters: 

1. Meters: 4-inch (100-mm) diameter or 6 inches (150 mm) square, flush or 
semiflush, with anti-parallax 250-degree scales and external zero adjustment. 

D. Voltmeters: Cover an expanded-scale range of nominal voltage plus 10 percent. 
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E. Instrument Switches: Rotary type with off position. 

1. Voltmeter Switches: Permit reading of all phase-to-phase voltages and, where a 
neutral is indicated, phase-to-neutral voltages. 

2. Ammeter Switches: Permit reading of current in each phase and maintain current-
transformer secondaries in a closed-circuit condition at all times. 

F. Ammeters: 2-1/2-inch (64-mm) minimum size with 90- or 120-degree scale. Meter and 
transfer device with off position, located on overcurrent device door for indicated feeder 
circuits only. 

G. Watt-Hour Meters and Wattmeters: 

1. Comply with ANSI C12.1. 
2. Three-phase induction type with two stators, each with current and potential coil, 

rated 5 A, 120 V, 60 Hz. 
3. Suitable for connection to three- and four-wire circuits. 
4. Potential indicating lamps. 
5. Adjustments for light and full load, phase balance, and power factor. 
6. Four-dial clock register. 
7. Integral demand indicator. 
8. Contact devices to operate remote impulse-totalizing demand meter. 
9. Ratchets to prevent reverse rotation. 
10. Removable meter with drawout test plug. 
11. Semiflush mounted case with matching cover. 
12. Appropriate multiplier tag. 

H. Impulse-Totalizing Demand Meter: 

1. Comply with ANSI C12.1. 
2. Suitable for use with switchboard watt-hour meter, including two-circuit totaliz-

ing relay. 
3. Cyclometer. 
4. Four-dial, totalizing kilowatt-hour register. 
5. Positive chart drive mechanism. 
6. Capillary pen holding a minimum of one month's ink supply. 
7. Roll chart with minimum 31-day capacity; appropriate multiplier tag. 
8. Capable of indicating and recording five-minute integrated demand of totalized 

system. 

2.05 CONTROL POWER 

A. Control Circuits: 120-V ac, supplied through secondary disconnecting devices from 
control-power transformer. 

B. Control Circuits: 120-V ac, supplied from remote branch circuit. 
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C. Electrically Interlocked Main and Tie Circuit Breakers: Two control-power transform-
ers in separate compartments, with interlocking relays, connected to the primary side of 
each control-power transformer at the line side of the associated main circuit breaker. 
120-V secondaries connected through automatic transfer relays to ensure a fail-safe au-
tomatic transfer scheme. 

D. Control-Power Fuses: Primary and secondary fuses for current-limiting and overload 
protection of transformer and fuses for protection of control circuits. 

E. Control Wiring: Factory installed, with bundling, lacing, and protection included. Pro-
vide flexible conductors for No. 8 AWG and smaller, for conductors across hinges, and 
for conductors for interconnections between shipping units. 

2.06 ACCESSORY COMPONENTS AND FEATURES 

A. Accessory Set: Include tools and miscellaneous items required for overcurrent protec-
tive device test, inspection, maintenance, and operation. 

B. Portable Test Set: For testing functions of solid-state trip devices without removing 
from switchboard. Include relay and meter test plugs suitable for testing switchboard 
meters and switchboard class relays. 

C. Portable Circuit-Breaker Lifting Device: Floor-supported, roller-based, elevating car-
riage arranged for movement of circuit breakers in and out of compartments for present 
and future circuit breakers. 

D. Overhead Circuit-Breaker Lifting Device: Mounted at top front of switchboard, with 
hoist and lifting yokes matching each drawout circuit breaker. 

E. Spare-Fuse Cabinet: Suitably identified, wall-mounted, lockable, compartmented steel 
box or cabinet. Arrange for wall mounting. 

F. Mounting Accessories: For anchors, mounting channels, bolts, washers, and other 
mounting accessories, comply with requirements in Section 260548.16 "Seismic Con-
trols for Electrical Systems" or manufacturer's instructions. 

2.07 IDENTIFICATION 

A. Mimic Bus: Entire single-line switchboard bus work, as depicted on factory record 
drawing, on a photoengraved nameplate. 

1. Nameplate: At least 0.032-inch- (0.813-mm-) thick anodized aluminum, located at 
eye level on front cover of the switchboard incoming service section. 

B. Mimic Bus: Entire single-line switchboard bus work, as depicted on factory record 
drawing, on an engraved laminated-plastic (Gravoply) nameplate. 
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1. Nameplate: At least 0.0625-inch- (1.588 mm-) thick laminated plastic (Gravoply), 
located at eye level on front cover of the switchboard incoming service section. 

C. Mimic Bus: Continuously integrated mimic bus factory applied to front of switchboard. 
Arrange in single-line diagram format, using symbols and letter designations consistent 
with final mimic-bus diagram. 

D. Coordinate mimic-bus segments with devices in switchboard sections to which they are 
applied. Produce a concise visual presentation of principal switchboard components and 
connections. 

E. Presentation Media: Painted graphics in color contrasting with background color to rep-
resent bus and components, complete with lettered designations. 

F. Service Equipment Label: NRTL labeled for use as service equipment for switchboards 
with one or more service disconnecting and overcurrent protective devices. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Receive, inspect, handle, and store switchboards according to  NEMA PB 2.1. 

1. Lift or move panelboards with spreader bars and manufacturer-supplied lifting 
straps following manufacturer's instructions. 

2. Use rollers, slings, or other manufacturer-approved methods if lifting straps are 
not furnished. 

3. Protect from moisture, dust, dirt, and debris during storage and installation. 
4. Install temporary heating during storage per manufacturer's instructions. 

B. Examine switchboards before installation. Reject switchboards that are moisture dam-
aged or physically damaged. 

C. Examine elements and surfaces to receive switchboards for compliance with installation 
tolerances and other conditions affecting performance of the Work or that affect the per-
formance of the equipment. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Install switchboards and accessories according to NEMA PB 2.1. 

B. Equipment Mounting: Install switchboards on concrete base, 4-inch (100-mm) nominal 
thickness. Comply with requirements for concrete base specified in Section 033000 
"Cast-in-Place Concrete." 
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1. Install conduits entering underneath the switchboard, entering under the vertical 
section where the conductors will terminate. Install with couplings flush with the 
concrete base. Extend 2 inches (50-mm) above concrete base after switchboard is 
anchored in place. 

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise in-
dicated, install dowel rods on 18-inch (450-mm) centers around the full perimeter 
of concrete base. 

3. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete floor. 

4. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to switchboards. 
6. Anchor switchboard to building structure at the top of the switchboard if required 

or recommended by the manufacturer. 

C. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, straps and 
brackets, and temporary blocking of moving parts from switchboard units and compo-
nents. 

D. Comply with mounting and anchoring requirements. 

E. Operating Instructions: Frame and mount the printed basic operating instructions for 
switchboards, including control and key interlocking sequences and emergency proce-
dures. Fabricate frame of finished wood or metal and cover instructions with clear 
acrylic plastic. Mount on front of switchboards. 

F. Install filler plates in unused spaces of panel-mounted sections. 

G. Install overcurrent protective devices, surge protection devices, and instrumentation. 

1. Set field-adjustable switches and circuit-breaker trip ranges. 

H. Install spare-fuse cabinet. 

I. Comply with NECA 1. 

3.03 CONNECTIONS 

A. Drawings indicate general arrangement of bus, fittings, and specialties. 

B. Comply with requirements for terminating cable trays specified in Section 260536 "Ca-
ble Trays for Electrical Systems." Drawings indicate general arrangement of cable trays, 
fittings, and specialties. 

C. Bond conduits entering underneath the switchboard to the equipment ground bus with a 
bonding conductor sized per NFPA 70. 
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D. Support and secure conductors within the switchboard according to NFPA 70. 

E. Extend insulated equipment grounding cable to busway ground connection and support 
cable at intervals in vertical run. 

3.04 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs complying with requirements for identification specified in Sec-
tion 260553 "Identification for Electrical Systems." 

B. Switchboard Nameplates: Label each switchboard compartment with a nameplate com-
plying with requirements for identification specified in Section 260553 "Identification 
for Electrical Systems." 

C. Device Nameplates: Label each disconnecting and overcurrent protective device and 
each meter and control device mounted in compartment doors with a nameplate com-
plying with requirements for identification specified in Section 260553 "Identification 
for Electrical Systems." 

3.05 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to in-
spect, test, and adjust components, assemblies, and equipment installations, including 
connections. 

C. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. Acceptance Testing: 

a. Test insulation resistance for each switchboard bus, component, connecting 
supply, feeder, and control circuit. Open control and metering circuits with-
in the switchboard, and remove neutral connection to surge protection and 
other electronic devices prior to insulation test. Reconnect after test. 

b. Test continuity of each circuit. 

2. Test ground-fault protection of equipment for service equipment per NFPA 70. 
3. Perform each visual and mechanical inspection and electrical test stated in 

NETA Acceptance Testing Specification. Certify compliance with test parame-
ters. 

4. Correct malfunctioning units on-site where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

5. Perform the following infrared scan tests and inspections, and prepare reports: 
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a. Initial Infrared Scanning: After Substantial Completion, but not more than 
60 days after Final Acceptance, perform an infrared scan of each switch-
board. Remove front panels so joints and connections are accessible to port-
able scanner. 

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan 
of each switchboard 11 months after date of Substantial Completion. 

c. Instruments and Equipment: 

1) Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values. Provide calibra-
tion record for device. 

6. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 
malfunctioning controls and equipment. 

D. Switchboard will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports, including a certified report that identifies switch-
boards included and that describes scanning results. Include notation of deficiencies de-
tected, remedial action taken, and observations after remedial action. 

3.06 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges as indicated. 

3.07 PROTECTION 

A. Temporary Heating: Apply temporary heat, to maintain temperature according to manu-
facturer's written instructions, until switchboard is ready to be energized and placed into 
service. 

3.08 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance per-
sonnel to adjust, operate, and maintain switchboards, overcurrent protective devices, in-
strumentation, and accessories. 

END OF SECTION 26 24 13 
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PART 1 - GENERAL 

SECTION 26 24 16 - PANELBOARDS 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 
3. Load centers. 
4. Electronic-grade panelboards. 

1.03 DEFINITIONS 

A. ATS: Acceptance testing specification. 

B. GFCI: Ground-fault circuit interrupter. 

C. GFEP: Ground-fault equipment protection. 

D. HID: High-intensity discharge. 

E. MCCB: Molded-case circuit breaker. 

F. SPD: Surge protective device. 

G. VPR: Voltage protection rating. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of panelboard. 

1. Include materials, switching and overcurrent protective devices, SPDs, accesso-
ries, and components indicated. 

2. Include dimensions and manufacturers' technical data on features, performance, 
electrical characteristics, ratings, and finishes. 

B. Shop Drawings: For each panelboard and related equipment. 
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1. Include dimensioned plans, elevations, sections, and details. 
2. Show tabulations of installed devices with nameplates, conductor termination siz-

es, equipment features, and ratings. 
3. Detail enclosure types including mounting and anchorage, environmental protec-

tion, knockouts, corner treatments, covers and doors, gaskets, hinges, and locks. 
4. Detail bus configuration, current, and voltage ratings. 
5. Short-circuit current rating of panelboards and overcurrent protective devices. 
6. Include evidence of NRTL listing for series rating of installed devices. 
7. Include evidence of NRTL listing for SPD as installed in panelboard. 
8. Detail features, characteristics, ratings, and factory settings of individual overcur-

rent protective devices and auxiliary components. 
9. Include wiring diagrams for power, signal, and control wiring. 
10. Key interlock scheme drawing and sequence of operations. 
11. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards. Submit on translucent log-log graft pa-
per; include selectable ranges for each type of overcurrent protective device. In-
clude an Internet link for electronic access to downloadable PDF of the coordina-
tion curves. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Panelboard Schedules: For installation in panelboards. 

1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For panelboards and components to include in emer-
gency, operation, and maintenance manuals. In addition to items specified in Sec-
tion 017823 "Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent protec-
tive devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent pro-
tective device that allows adjustments. 

1.07 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protec-
tive covering for storage and identified with labels describing contents. 

1. Keys: Two spares for each type of panelboard cabinet lock. 
2. Circuit Breakers Including GFCI and GFEP Types: Two spares for each 

panelboard. 
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1.08 QUALITY ASSURANCE 

A. Manufacturer Qualifications: ISO 9001 or 9002 certified. 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. Remove loose packing and flammable materials from inside panelboards; install tempo-
rary electric heating (250 W per panelboard) to prevent condensation. 

B. Handle and prepare panelboards for installation according to NECA 407. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: 

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, 
wet work in spaces is complete and dry, work above panelboards is complete, and 
temporary HVAC system is operating and maintaining ambient temperature and 
humidity conditions at occupancy levels during the remainder of the construction 
period. 

2. Rate equipment for continuous operation under the following conditions unless 
otherwise indicated: 

a. Ambient Temperature: Not exceeding minus 22 deg F (minus 30 deg C) to 
plus 104 deg F (plus 40 deg C). 

b. Altitude: Not exceeding 6600 feet (2000 m). 

B. Service Conditions: NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet (2000 m). 

C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary electric service according to requirements in-
dicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of elec-
tric service. 

2. Do not proceed with interruption of electric service without Owner's written per-
mission. 

3. Comply with NFPA 70E. 

1.11 WARRANTY 
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A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail 
in materials or workmanship within specified warranty period. 

1. Panelboard Warranty Period: 18 months from date of Substantial Completion. 

B. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace SPD that fails in materials or workmanship within specified warranty period. 

1. SPD Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 PANELBOARDS AND LOAD CENTERS COMMON REQUIREMENTS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces de-
fined in Section 260548.16 "Seismic Controls for Electrical Systems." 

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and other 
items. Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and applica-
tion. 

D. Comply with NEMA PB 1. 

E. Comply with NFPA 70. 

F. Enclosures: Surface-mounted, dead-front cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations: NEMA 250, Type 1. 
b. Outdoor Locations: NEMA 250, Type 3R. 
c. Other Wet or Damp Indoor Locations: NEMA 250, Type 4. 

2. Height: 84 inches (2.13 m) maximum. 
3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, 

match box dimensions; for flush-mounted fronts, overlap box. Trims shall cover 
all live parts and shall have no exposed hardware. 

4. Hinged Front Cover: Entire front trim hinged to box and with standard door with-
in hinged trim cover. Trims shall cover all live parts and shall have no exposed 
hardware. 

5. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front 
with flanges for attachment to panelboard, wall, and ceiling or floor. 
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6. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; in-
tegral with enclosure body. Arrange to isolate individual panel sections. 

7. Finishes: 

a. Panels and Trim: Steel and galvanized steel, factory finished immediately 
after cleaning and pretreating with manufacturer's standard two-coat, baked-
on finish consisting of prime coat and thermosetting topcoat. 

b. Back Boxes: Same finish as panels and trim. 
c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective 

devices and other components. 

G. Incoming Mains: 

1. Location: Top or Bottom. 
2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to 

main breaker. 

H. Phase, Neutral, and Ground Buses: 

1. Material: Hard-drawn copper, 98 percent conductivity. 

a. Plating shall run entire length of bus. 
b. Bus shall be fully rated the entire length. 

2. Interiors shall be factory assembled into a unit. Replacing switching and protec-
tive devices shall not disturb adjacent units or require removing the main bus 
connectors. 

3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment 
grounding conductors; bonded to box. 

4. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; in-
sulated from box. 

5. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance 
applications. Mount electrically isolated from enclosure. Do not mount neutral 
bus in gutter. 

6. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and listed 
and labeled by an NRTL acceptable to authority having jurisdiction, as suitable 
for nonlinear loads in electronic-grade panelboards and others designated on 
Drawings. Connectors shall be sized for double-sized or parallel conductors as in-
dicated on Drawings. Do not mount neutral bus in gutter. 

7. Split Bus: Vertical buses divided into individual vertical sections. 

I. Conductor Connectors: Suitable for use with conductor material and sizes. 

1. Material: Hard-drawn copper, 98 percent conductivity. 
2. Terminations shall allow use of 75 deg C rated conductors without derating. 
3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if 

required, for larger conductors. 
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4. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each 
pole in the panelboard. 

5. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on 
the bar for each pole in the panelboard. 

6. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. 
Locate at opposite end of bus from incoming lugs or main device. 

7. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. 
Locate at same end of bus as incoming lugs or main device. 

8. Gutter-Tap Lugs: Mechanical type suitable for use with conductor material and 
with matching insulating covers. Locate at same end of bus as incoming lugs or 
main device. 

9. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-
capacity neutral bus. 

J. NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to 
authority having jurisdiction for use as service equipment with one or more main ser-
vice disconnecting and overcurrent protective devices. Panelboards or load centers shall 
have meter enclosures, wiring, connections, and other provisions for utility metering. 
Coordinate with utility company for exact requirements. 

K. Future Devices: Panelboards or load centers shall have mounting brackets, bus connec-
tions, filler plates, and necessary appurtenances required for future installation of devic-
es. 

1. Percentage of Future Space Capacity: Ten percent. 

L. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-
circuit current available at terminals. Assembly listed by an NRTL for 100 percent in-
terrupting capacity. 

1. Panelboards and overcurrent protective devices rated 240 V or less shall have 
short-circuit ratings as shown on Drawings, but not less than 10,000 A rms sym-
metrical. 

2. Panelboards and overcurrent protective devices rated above 240 V and less than 
600 V shall have short-circuit ratings as shown on Drawings, but not less than 
14,000 A rms symmetrical. 

2.02 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions de-
termined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified." 

B. Surge Suppression: Factory installed as an integral part of indicated panelboards, com-
plying with UL 1449 SPD. 
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2.03 POWER PANELBOARDS 

A.  

B. Panelboards: NEMA PB 1, distribution type. 

C. Doors: Secured with vault-type latch with tumbler lock; keyed alike. 

1. For doors more than 36 inches (914 mm) high, provide two latches, keyed alike. 

D. Mains: Circuit breaker. 

E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and 
Smaller: Bolt-on circuit breakers. 

F. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 
125 A: Bolt-on circuit breakers. 

G. Contactors in Main Bus: NEMA ICS 2, Class A, mechanically held, general-purpose 
controller, with same short-circuit interrupting rating as panelboard. 

2.04 IDENTIFICATION 

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of 
phases, and number of poles shall be located on the interior of the panelboard door. 

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, 
and AIC rating. 

C. Circuit Directory: Directory card inside panelboard door, mounted in transparent card 
holder. 

1. Circuit directory shall identify specific purpose with detail sufficient to distin-
guish it from all other circuits. 

2.05 ACCESSORY COMPONENTS AND FEATURES 

A. Accessory Set: Include tools and miscellaneous items required for overcurrent protec-
tive device test, inspection, maintenance, and operation. 

B. Portable Test Set: For testing functions of solid-state trip devices without removing 
from panelboard. Include relay and meter test plugs suitable for testing panelboard me-
ters and switchboard class relays. 

PART 3 - EXECUTION 
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3.01 EXAMINATION 

A. Verify actual conditions with field measurements prior to ordering panelboards to verify 
that equipment fits in allocated space in, and comply with, minimum required clearanc-
es specified in NFPA 70. 

B. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1. 

C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, 
or have been subjected to water saturation. 

D. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Coordinate layout and installation of panelboards and components with other construc-
tion that penetrates walls or is supported by them, including electrical and other types of 
equipment, raceways, piping, encumbrances to workspace clearance requirements, and 
adjacent surfaces. Maintain required workspace clearances and required clearances for 
equipment access doors and panels. 

B. Comply with NECA 1. 

C. Install panelboards and accessories according to NEMA PB 1.1. 

D. Equipment Mounting: 
1. Comply with requirements for seismic control devices specified in Sec-

tion 260548.16 "Seismic Controls for Electrical Systems." 

E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets 
and temporary blocking of moving parts from panelboards. 

F. Comply with mounting and anchoring requirements. 

G. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated. 

H. Mount panelboard cabinet plumb and rigid without distortion of box. 

I. Mount recessed panelboards with fronts uniformly flush with wall finish and mating 
with back box. 

J. Mounting panelboards with space behind is recommended for damp, wet, or dirty loca-
tions. The steel slotted supports in the following paragraph provide an even mounting 
surface and the recommended space behind to prevent moisture or dirt collection. 
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K. Mount surface-mounted panelboards to steel slotted supports 5/8 inch (16 mm) in depth. 
Orient steel slotted supports vertically. 

L. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges. 
2. Tighten bolted connections and circuit breaker connections using calibrated 

torque wrench or torque screwdriver per manufacturer's written instructions. 

M. Make grounding connections and bond neutral for services and separately derived sys-
tems to ground. Make connections to grounding electrodes, separate grounds for isolat-
ed ground bars, and connections to separate ground bars. 

N. Install filler plates in unused spaces. 

O. Stub four 1-inch (27-EMT) empty conduits from panelboard into accessible ceiling 
space or space designated to be ceiling space in the future. Stub four 1-inch (27-EMT) 
empty conduits into raised floor space or below slab not on grade. 

P. Arrange conductors in gutters into groups and bundle and wrap with wire ties. 

Q. Mount spare fuse cabinet in accessible location. 

3.03 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; install 
warning signs complying with requirements in Section 260553 "Identification for Elec-
trical Systems." 

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room des-
ignations. Obtain approval before installing. Handwritten directories are not acceptable. 
Install directory inside panelboard door. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with re-
quirements for identification specified in Section 260553 "Identification for Electrical 
Systems." 

D. Device Nameplates: Label each branch circuit device in power panelboards with a 
nameplate complying with requirements for identification specified in Section 260553 
"Identification for Electrical Systems." 

E. Install warning signs complying with requirements in Section 260553 "Identification for 
Electrical Systems" identifying source of remote circuit. 

3.04 FIELD QUALITY CONTROL 



  
ALAMEDA EMERGENCY OPERATIONS CENTER 
JULY 28, 2014, 213091.00 

26 24 16 - 10 
PANELBOARDS 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to in-
spect, test, and adjust components, assemblies, and equipment installations, including 
connections. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative 
to inspect components, assemblies, and equipment installations, including connec-
tions, and to assist in testing. 

C. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, 
feeder, and control circuit. 

2. Test continuity of each circuit. 

D. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test for low-voltage 
air circuit breakers stated in NETA ATS, Paragraph 7.6 Circuit Breakers. Perform 
optional tests. Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning: After Substantial Completion, but not more than 
60 days after Final Acceptance, perform an infrared scan of each 
panelboard. Remove front panels so joints and connections are accessible to 
portable scanner. 

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan 
of each panelboard 11 months after date of Substantial Completion. 

c. Instruments and Equipment: 

1) Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values. Provide calibra-
tion record for device. 

E. Panelboards will be considered defective if they do not pass tests and inspections. 

F. Prepare test and inspection reports, including a certified report that identifies 
panelboards included and that describes scanning results, with comparisons of the two 
scans. Include notation of deficiencies detected, remedial action taken, and observations 
after remedial action. 

3.05 ADJUSTING 
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A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges as indicated. 

C. Load Balancing: After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes. Prior to making circuit 
changes to achieve load balancing, inform Architect of effect on phase color coding. 

1. Measure loads during period of normal facility operations. 
2. Perform circuit changes to achieve load balancing outside normal facility opera-

tion schedule or at times directed by the Architect. Avoid disrupting services such 
as fax machines and on-line data processing, computing, transmitting, and receiv-
ing equipment. 

3. After changing circuits to achieve load balancing, recheck loads during normal 
facility operations. Record load readings before and after changing circuits to 
achieve load balancing. 

4. Tolerance: Maximum difference between phase loads, within a panelboard, shall 
not exceed 20 percent. 

3.06 PROTECTION 

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain 
temperature according to manufacturer's written instructions. 

END OF SECTION 26 24 16 
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PART 1 - GENERAL 

SECTION 26 27 26 - WIRING DEVICES 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Twist-locking receptacles. 
3. Receptacles with integral surge-suppression units. 
4. Isolated-ground receptacles. 
5. Hospital-grade receptacles. 
6. Tamper-resistant receptacles. 
7. Weather-resistant receptacles. 
8. Snap switches and wall-box dimmers. 
9. Solid-state fan speed controls. 
10. Wall-switch and exterior occupancy sensors. 
11. Communications outlets. 
12. Pendant cord-connector devices. 
13. Cord and plug sets. 
14. Floor service outlets, poke-through assemblies, service poles, and multioutlet as-

semblies. 

1.03 DEFINITIONS 

A. EMI: Electromagnetic interference. 

B. GFCI: Ground-fault circuit interrupter. 

C. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

D. RFI: Radio-frequency interference. 

E. TVSS: Transient voltage surge suppressor. 

F. UTP: Unshielded twisted pair. 
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1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Receptacles for Owner-Furnished Equipment: Match plug configurations. 
2. Cord and Plug Sets: Match equipment requirements. 

1.05 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: List of legends and description of materials and process used for 
premarking wall plates. 

1.06 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.07 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' 
packing-label warnings and instruction manuals that include labeling conditions. 

1.08 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protec-
tive covering for storage and identified with labels describing contents. 
1. Poke-Through, Fire-Rated Closure Plugs: One for every five floor service outlets 

installed, but no fewer than two. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Source Limitations: Obtain each type of wiring device and associated wall plate from 
single source from single manufacturer. 

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers of-
fering products that may be incorporated into the Work include, but are not limited, to 
the following: 
1. Cooper Wiring Devices: a division of Cooper Industries, Inc. 
2. Hubbell Incorporated: Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg.: Company Inc. 
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4. Pass & Seymour/Legrand: Wiring Devices & Accessories. 
5. Or approved equal. 

2.02 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and applica-
tion. 

B. Comply with NFPA 70. 

C. Devices that are manufactured for use with modular plug-in connectors may be substi-
tuted under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building 
wire. 

2. Devices shall comply with the requirements in this Section. 

2.03 STRAIGHT-BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596. 

B. Isolated-Ground, Duplex Convenience Receptacles, 125 V, 20 A: Comply with 
NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596. 
1. Description: Straight blade; equipment grounding contacts shall be connected on-

ly to the green grounding screw terminal of the device and with inherent electrical 
isolation from mounting strap. Isolation shall be integral to receptacle construc-
tion and not dependent on removable parts. 

C. Tamper-Resistant Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596. 
1. Description: Labeled shall comply with NFPA 70, "Health Care Facilities" Arti-

cle, "Pediatric Locations" Section. 

2.04 GFCI RECEPTACLES 

A. General Description: 

1. Straight blade, non-feed-through type. 
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-

C-596. 
3. Include indicator light that shows when the GFCI has malfunctioned and no long-

er provides proper GFCI protection. 
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2.05 TWIST-LOCKING RECEPTACLES 

A. Single Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, 
NEMA WD 6 Configuration L5-20R, and UL 498. 

B. Isolated-Ground, Single Convenience Receptacles, 125 V, 20 A: 
1. Description: 

a. Comply with NEMA WD 1, NEMA WD 6 Configuration L5-20R, and 
UL 498. 

b. Equipment grounding contacts shall be connected only to the green ground-
ing screw terminal of the device and with inherent electrical isolation from 
mounting strap. Isolation shall be integral to receptacle construction and not 
dependent on removable parts. 

2.06 PENDANT CORD-CONNECTOR DEVICES 

A. Description: 

1. Matching, locking-type plug and receptacle body connector. 
2. NEMA WD 6 Configurations L5-20P and L5-20R, heavy-duty grade, and FS W-

C-596. 
3. Body: Nylon, with screw-open, cable-gripping jaws and provision for attaching 

external cable grip. 
4. External Cable Grip: Woven wire-mesh type made of high-strength, galvanized-

steel wire strand, matched to cable diameter, and with attachment provision de-
signed for corresponding connector. 

2.07 CORD AND PLUG SETS 

A. Description: 

1. Match voltage and current ratings and number of conductors to requirements of 
equipment being connected. 

2. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; 
with green-insulated grounding conductor and ampacity of at least 130 percent of 
the equipment rating. 

3. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle 
type for connection. 

2.08 TOGGLE SWITCHES 

A. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Switches, 120/277 V, 20 A 
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C. Pilot-Light Switches, 20 A: 

1.  
2. Description: Single pole, with neon-lighted handle, illuminated when switch is 

"off." 

D. Key-Operated Switches, 120/277 V, 20 A: 
1. Description: Single pole, with factory-supplied key in lieu of switch handle. 

E. Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches: 120/277 V, 
20 A; for use with mechanically held lighting contactors. 

F. Key-Operated, Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches: 
120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-
supplied key in lieu of switch handle. 

2.09 WALL-BOX DIMMERS 

A. Dimmer Switches: Modular, full-wave, solid-state units with integral, quiet on-off 
switches, with audible frequency and EMI/RFI suppression filters. 

B. Control: Continuously adjustable slider; with single-pole or three-way switching. Com-
ply with UL 1472. 

C. Incandescent Lamp Dimmers: 120 V; control shall follow square-law dimming curve. 
On-off switch positions shall bypass dimmer module. 

1. 600 W; dimmers shall require no derating when ganged with other devic-
es. Illuminated when "off." 

D. Fluorescent Lamp Dimmer Switches: Modular; compatible with dimmer ballasts; trim 
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of con-
sistent dimming with low end not greater than 20 percent of full brightness. 

2.10 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 
2. Material for Finished Spaces: Steel with white baked enamel, suitable for field 

painting. 
3. Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and 

listed and labeled for use in wet and damp locations. 

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, 
weather-resistant, die-cast aluminum with lockable cover. 
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2.11 FLOOR SERVICE FITTINGS 

A. Type: Modular, flush-type, dual-service units suitable for wiring method used. 

B. Compartments: Barrier separates power from voice and data communication cabling. 

C. Service Plate: solid brass with satin finish. 

D. Power Receptacle: NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise 
indicated. 

E. Voice and Data Communication Outlet: As noted on drawings. 

2.12 POKE-THROUGH ASSEMBLIES 

A. Description: 

1. Factory-fabricated and -wired assembly of below-floor junction box with 
multichanneled, through-floor raceway/firestop unit and detachable matching 
floor service-outlet assembly. 

2. Comply with UL 514 scrub water exclusion requirements. 
3. Service-Outlet Assembly: Flush type with two simplex receptacles and space for 

two RJ-45 jacks complying with requirements in Section 271500 "Communica-
tions Horizontal Cabling." 

4. Size: Selected to fit nominal cored holes in floor and matched to floor thickness. 
5. Fire Rating: Unit is listed and labeled for fire rating of floor-ceiling assembly. 
6. Closure Plug: Arranged to close unused  cored openings and reestablish fire rating 

of floor. 
7. Wiring Raceways and Compartments: For a minimum of four No. 12 AWG con-

ductors and a minimum of two, four-pair cables that comply with requirements in 
Section 271500 "Communications Horizontal Cabling." 

2.13 PREFABRICATED MULTIOUTLET ASSEMBLIES 

A. Description: 

1. Two-piece surface metal raceway, with factory-wired multioutlet harness. 
2. Components shall be products from single manufacturer designed for use as a 

complete, matching assembly of raceways and receptacles. 

2.14 FINISHES 

A. Device Color: 

1. Wiring Devices Connected to Normal Power System: Almond unless otherwise 
indicated or required by NFPA 70 or device listing. 



  
ALAMEDA EMERGENCY OPERATIONS CENTER 
JULY 28, 2014, 213091.00 

26 27 26 - 7 
WIRING DEVICES 

2. TVSS Devices: Blue. 
3. Isolated-Ground Receptacles: Orange. 

B. Wall Plate Color: For plastic covers, match device color. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless other-
wise indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. Do not place wall finish materials over 
device boxes and do not cut holes for boxes with routers that are guided by riding 
against outside of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, con-
crete, dust, paint, and other material that may contaminate the raceway system, 
conductors, and cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a 
joint unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or ter-
minated on devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose. 
Avoid scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of 
NFPA 70, Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box is large 

enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that 
were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to 
connect conductors. 
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3. Do not remove surface protection, such as plastic film and smudge covers, until 
the last possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches 
(152 mm) in length. 

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap 
solid conductor tightly clockwise, two-thirds to three-fourths of the way around 
terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufac-
turer. 

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, 
splice No. 12 AWG pigtails for device connections. 

8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally 
mounted receptacles to the left. 

2. Install hospital-grade receptacles in patient-care areas with the ground pin or neu-
tral blade at the top. 

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and re-
mount outlet boxes when standard device plates do not fit flush or do not cover rough 
wall opening. 

G. Dimmers: 

1. Install dimmers within terms of their listing. 
2. Verify that dimmers used for fan speed control are listed for that application. 
3. Install unshared neutral conductors on line and load side of dimmers according to 

manufacturers' device listing conditions in the written instructions. 

H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension 
vertical and with grounding terminal of receptacles on top. Group adjacent switches un-
der single, multigang wall plates. 

I. Adjust locations of floor service outlets and service poles to suit arrangement of parti-
tions and furnishings. 

3.02 GFCI RECEPTACLES 

A. Install non-feed-through-type GFCI receptacles where protection of downstream recep-
tacles is not required. 

3.03 IDENTIFICATION 
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A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number. Use hot, 
stamped, or engraved machine printing with black-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes. 

3.04 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. In healthcare facilities, prepare reports that comply with recommendations in 
NFPA 99. 

2. Test Instruments: Use instruments that comply with UL 1436. 
3. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital 

readout or illuminated digital-display indicators of measurement. 

B. Tests for Convenience Receptacles: 

1. Line Voltage: Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unac-

ceptable. 
3. Ground Impedance: Values of up to 2 ohms are acceptable. 
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the 

circuit breaker, poor connections, inadequate fault current path, defective devices, 
or similar problems. Correct circuit conditions, remove malfunctioning units and 
replace with new ones, and retest as specified above. 

C. Test straight-blade for the retention force of the grounding blade according to NFPA 99. 
Retention force shall be not less than 4 oz. (115 g). 

D. Wiring device will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 26 27 26 
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PART 1 - GENERAL 

SECTION 26 32 13 - ENGINE GENERATORS  

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section includes packaged engine-generator sets for emergency power supply with the 
following features: 

1. Diesel engine. 
2. Unit-mounted cooling system. 
3. Unit-mounted and remote-mounted control and monitoring. 
4. Performance requirements for sensitive loads. 
5. Fuel system. 
6. Parallel generator sets. 
7. Outdoor enclosure. 
8. Sub-base fuel tank. 

B. Related Requirements: 

1. Section 263600 "Transfer Switches" for transfer switches including sensors and 
relays to initiate automatic-starting and -stopping signals for engine-generator 
sets. 

2. Obtain and comply with all permitting documents required by City of Alameda, 
Bay Area Air Quality Management District (BAAQMD), Environmental Protec-
tion Agency (EPA), and applicable jurisdictions. Contractor shall be responsible 
for meeting all requirements. 

1.03 DEFINITIONS 

A. Operational Bandwidth: The total variation from the lowest to highest value of a param-
eter over the range of conditions indicated, expressed as a percentage of the nominal 
value of the parameter. 

B. LP: Liquid petroleum. 

C. EPS: Emergency power supply. 
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D. EPSS: Emergency power supply system. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

2. Include thermal damage curve for generator. 
3. Include time-current characteristic curves for generator protective device. 
4. Include fuel consumption in gallons per hour at 0.8 power factor at 0.5, 0.75 and 

1.0 times generator capacity. 
5. Include generator efficiency at 0.8 power factor at 0.5, 0.75 and 1.0 times genera-

tor capacity. 
6. Include air flow requirements for cooling and combustion air in cfm at 0.8 power 

factor, with air supply temperature of 95, 80, 70, and 50 deg F. Provide drawings 
showing requirements and limitations for location of air intake and exhausts. 

7. Include generator characteristics, including, but not limited to kw rating, efficien-
cy, reactances, and short-circuit current capability. 

B. Shop Drawings: 

1. Include plans and elevations for engine-generator set and other components speci-
fied. Indicate access requirements affected by height of sub-base fuel tank. 

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, re-
quired clearances, method of field assembly, components, and location and size of 
each field connection. 

3. Identify fluid drain ports and clearance requirements for proper fluid drain. 
4. Design calculations for selecting vibration isolators and seismic restraints and for 

designing vibration isolation bases. 
5. Vibration Isolation Base Details: Detail fabrication including anchorages and at-

tachments to structure and to supported equipment. Include base weights. 
6. Include diagrams for power, signal, and control wiring. Complete schematic, wir-

ing, and interconnection diagrams showing terminal markings for EPS equipment 
and functional relationship between all electrical components. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and Manufacturer. 

B. Seismic Qualification Certificates: For engine-generator set, accessories, and compo-
nents, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 
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2. Dimensioned Outline Drawings of Equipment Unit: With engine and generator 
mounted on rails identify center of gravity and total weight including full fuel 
tank, supplied enclosure, external silencer, subbase-mounted fuel tank, and each 
piece of equipment not integral to the engine-generator set, and locate and de-
scribe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

C. Source quality-control reports, including, but not limited to the following: 

1. Certified summary of prototype-unit test report. 
2. Certified Test Reports: For components and accessories that are equivalent, but 

not identical, to those tested on prototype unit. 
3. Certified Summary of Performance Tests: Certify compliance with specified re-

quirement to meet performance criteria for sensitive loads. 
4. Report of factory test on units to be shipped for this Project, showing evidence of 

compliance with specified requirements. 
5. Report of sound generation. 
6. Report of exhaust emissions showing compliance with applicable regulations. 
7. Certified Torsional Vibration Compatibility: Comply with NFPA 110. 

D. Field quality-control reports. 

E. Warranty: For special warranty. 

1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For packaged engine generators to include in emer-
gency, operation, and maintenance manuals. 
1. List of tools and replacement items recommended to be stored at Project for ready 

access. Include part and drawing numbers, current unit prices, and source of sup-
ply. 

2. Operating instructions laminated and mounted adjacent to generator location. 
3. Training plan. 

1.07 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protec-
tive covering for storage and identified with labels describing contents. 

1. Fuses: Two (2) of each. 
2. Indicator Lamps: Two for every six of each type used, but no fewer than two of 

each. 
3. Filters: One set each of lubricating oil, fuel, and combustion-air filters. 
4. Tools: Each tool listed by part number in operations and maintenance manual. 
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1.08 QUALITY ASSURANCE 

A. Anchorage of the system shall be designed by a California registered Structural Engi-
neer to comply with current California Building Codes. 

B. Installer Qualifications: Manufacturer's authorized representative who is trained and ap-
proved by manufacturer. 

C. Testing Agency Qualifications: Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site test-
ing. 

1.09 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of pack-
aged engine generators and associated auxiliary components that fail in materials or 
workmanship within specified warranty period. 

1. Warranty Period: Two (2) years from date of Substantial Completion. 

2. Provide the Owner the option to upgrade to longer Warranty Periods. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Source Limitations: Obtain packaged generator sets and auxiliary components through 
one source from a single manufacturer, from one of the following: 
1. Caterpillar 
2. Cummins Inc 
3. Generac 
4. Or Approved Equal 

2.02 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Engine-generator set housing, sub-base fuel tank, engine-
generator set, batteries, battery racks, silencers, and sound attenuating equipment, ac-
cessories, and components shall withstand the effects of earthquake motions determined 
according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 
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2. Shake-table testing shall comply with ICC-ES AC156. Testing shall be performed 
with all fluids at worst case normal levels. 

3. Component Importance Factor: 1.5. 

B. ASME Compliance: Comply with ASME B15.1. 

C. NFPA Compliance: 

1. Comply with NFPA 37. 
2. Comply with NFPA 70. 
3. Comply with NFPA 110 requirements for Level 1 emergency power supply sys-

tem. 

D. UL Compliance: Comply with UL 2200. 

E. Engine Exhaust Emissions: Comply with EPA Tier 2 requirements and applicable state 
and local government requirements at the time of permitting. 

F. Noise Emission: Comply with applicable state and local government requirements 
setforth by local jurisdiction for maximum noise level due to sound emitted by genera-
tor set including engine, engine exhaust, engine cooling-air intake and discharge, and 
other components of installation. 

G. Environmental Conditions: Engine-generator system shall withstand the following envi-
ronmental conditions without mechanical or electrical damage or degradation of per-
formance capability: 

1. Ambient Temperature: Minus 15 to plus 40 deg C. 

2.03 ASSEMBLY DESCRIPTION 

A. Factory-assembled and -tested, water-cooled engine, with brushless generator and ac-
cessories. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a testing agency acceptable to authorities having jurisdiction, and marked 
for intended location and application. 

C. EPSS Class: Engine-generator set shall be classified as a Class 72 in accordance with 
NFPA 110.  

D. Governor: Adjustable isochronous, with speed sensing. 

E. Emissions: Comply with EPA Tier 2 requirements or per current requirements at the 
time of permitting. 
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F. Mounting Frame: Structural steel framework to maintain alignment of mounted compo-
nents without depending on concrete foundation. Provide lifting attachments sized and 
spaced to prevent deflection of base during lifting and moving. 

G. Capacities and Characteristics: 

1. Power Output Ratings: Nominal ratings as indicated at 0.8 power factor excluding 
power required for the continued and repeated operation of the unit and auxilia-
ries. 

2. Output Connections: Three-phase, four wire. 
3. Nameplates: For each major system component to identify manufacturer's name 

and address, and model and serial number of component. 

H. Generator-Set Performance: 

1. Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage 
from no load to full load. 

2. Transient Voltage Performance: Not more than 20 percent variation for 50 percent 
step-load increase or decrease. Voltage shall recover and remain within the 
steady-state operating band within three seconds. 

3. Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency 
from no load to full load. 

4. Steady-State Frequency Stability: When system is operating at any constant load 
within the rated load, there shall be no random speed variations outside the 
steady-state operational band and no hunting or surging of speed. 

5. Transient Frequency Performance: Less than 5 percent variation for 50 percent 
step-load increase or decrease. Frequency shall recover and remain within the 
steady-state operating band within five seconds. 

6. Output Waveform: At no load, harmonic content measured line to line or line to 
neutral shall not exceed 5 percent total and 3 percent for single harmonics. Tele-
phone influence factor, determined according to NEMA MG 1, shall not exceed 
50 percent. 

7. Sustained Short-Circuit Current: For a three-phase, bolted short circuit at system 
output terminals, system shall supply a minimum of 250 percent of rated full-load 
current for not less than 10 seconds and then clear the fault automatically, without 
damage to generator system components. 

8. Start Time: Comply with NFPA 110, Type 10, system requirements. 

2.04 ENGINE 

A. Fuel: Fuel oil, Grade DF-2. 

B. Rated Engine Speed: 1800 rpm. 

C. Lubrication System: The following items are mounted on engine or skid: 
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1. Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and 
smaller while passing full flow. 

2. Thermostatic Control Valve: Control flow in system to maintain optimum oil 
temperature. Unit shall be capable of full flow and is designed to be fail-safe. 

3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable 
container with no disassembly and without use of pumps, siphons, special tools, 
or appliances. 

D. Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine-
generator-set mounting frame and integral engine-driven coolant pump. 

1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent 
water, with anticorrosion additives as recommended by engine manufacturer. 

2. Size of Radiator: Adequate to contain expansion of total system coolant from cold 
start to 110 percent load condition. 

3. Temperature Control: Self-contained, thermostatic-control valve modulates cool-
ant flow automatically to maintain optimum constant coolant temperature as rec-
ommended by engine manufacturer. 

4. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and 
outer covering of aging-, ultraviolet-, and abrasion-resistant fabric. 

a. Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180 
deg F (82 deg C), and noncollapsible under vacuum. 

b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and 
equipment connections. 

E. Muffler/Silencer: Critical type, sized as recommended by engine manufacturer and se-
lected with exhaust piping system to not exceed engine manufacturer's engine backpres-
sure requirements. 

1. Minimum sound attenuation of 25 dB at 500 Hz. 

F. Muffler/Silencer: Semicritical type, sized as recommended by engine manufacturer and 
selected with exhaust piping system to not exceed engine manufacturer's engine back-
pressure requirements. 

1. Minimum sound attenuation of 18 dB at 500 Hz. 

G. Muffler/Silencer: Commercial type, sized as recommended by engine manufacturer and 
selected with exhaust piping system to not exceed engine manufacturer's engine back-
pressure requirements. 

1. Minimum sound attenuation of 12 dB at 500 Hz. 

H. Air-Intake Filter: Heavy-duty, engine-mounted air cleaner with replaceable dry-filter el-
ement and "blocked filter" indicator. 

I. Starting System: 12 V electric, with negative ground. 
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1. Components: Sized so they are not damaged during a full engine-cranking cycle 
with ambient temperature at maximum specified in "Performance Requirements" 
Article. 

2. Cranking Motor: Heavy-duty unit that automatically engages and releases from 
engine flywheel without binding. 

3. Cranking Cycle: As required by NFPA 110 for system level specified. 
4. Battery: Nicad, with capacity within ambient temperature range specified in "Per-

formance Requirements" Article to provide specified cranking cycle at least three 
times without recharging. 

5. Battery Cable: Size as recommended by engine manufacturer for cable length in-
dicated. Include required interconnecting conductors and connection accessories. 

6. Battery Compartment: Factory fabricated of metal with acid-resistant finish and 
thermal insulation. Thermostatically controlled heater shall be arranged to main-
tain battery above 10 deg C regardless of external ambient temperature within 
range specified in "Performance Requirements" Article. Include accessories re-
quired to support and fasten batteries in place. Provide ventilation to exhaust bat-
tery gases. 

7. Battery Stand: Factory-fabricated, two-tier metal with acid-resistant finish de-
signed to hold the quantity of battery cells required and to maintain the arrange-
ment to minimize lengths of battery interconnections. 

8. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage 
regulation and 35 A minimum continuous rating. 

9. Battery Charger: Current-limiting, automatic-equalizing and float-charging type 
designed for Nicad batteries. Unit shall comply with UL 1236 and include the fol-
lowing features: 

a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically 
after battery has lost charge until an adjustable equalizing voltage is 
achieved at battery terminals. Unit shall then be automatically switched to a 
lower float-charging mode and shall continue to operate in that mode until 
battery is discharged again. 

b. Automatic Temperature Compensation: Adjust float and equalize voltages 
for variations in ambient temperature from minus 40 deg F (minus 40 
deg C) to 140 deg F (plus 60 deg C) to prevent overcharging at high tem-
peratures and undercharging at low temperatures. 

c. Automatic Voltage Regulation: Maintain constant output voltage regardless 
of input voltage variations up to plus or minus 10 percent. 

d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate 
charging rates. 

e. Safety Functions: Sense abnormally low battery voltage and close contacts 
providing low battery voltage indication on control and monitoring panel. 
Sense high battery voltage and loss of ac input or dc output of battery 
charger. Either condition shall close contacts that provide a battery-charger 
malfunction indication at system control and monitoring panel. 

f. Enclosure and Mounting: NEMA 250, Type 3R, wall-mounted cabinet. 
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2.05 DIESEL FUEL-OIL SYSTEM 

A. Comply with NFPA 30. 

B. Piping: Fuel-oil piping shall be Schedule 40 black steel, complying with require-
ments.Cast iron, aluminum, copper, and galvanizing shall not be used in the fuel-oil 
system. 

C. Main Fuel Pump: Mounted on engine to provide primary fuel flow under starting and 
load conditions. 

D. Fuel Filtering: Remove water and contaminants larger than 1 micron. 

E. Relief-Bypass Valve: Automatically regulates pressure in fuel line and returns excess 
fuel to source. 

F. Subbase-Mounted, Double-Wall, Fuel-Oil Tank: Factory installed and piped, complying 
with UL 142 fuel-oil tank. Fuel-oil tank shall be large enough to store enough fuel for a 
72 hour runtime minimum. Features include the following: 

1. Tank level indicator. 
2. Fuel-Tank Capacity: Minimum 133 percent of total fuel required for periodic 

maintenance operations between fuel refills, plus fuel for the hours of continuous 
operation for indicated EPSS class. 

3. Leak detection in interstitial space. 
4. Vandal-resistant fill cap. 
5. Containment Provisions: Comply with requirements of authorities having jurisdic-

tion. 

2.06 CONTROL AND MONITORING 

A. Automatic Starting System Sequence of Operation: When mode-selector switch on the 
control and monitoring panel is in the automatic position, remote-control contacts in 
one or more separate automatic transfer switches initiate starting and stopping of gener-
ator set. When mode-selector switch is switched to the on position, generator set starts. 
The off position of same switch initiates generator-set shutdown. When generator set is 
running, specified system or equipment failures or derangements automatically shut 
down generator set and initiate alarms. 

B. Provide minimum run time control set for 30 minutes with override only by operation of 
a remote emergency-stop switch. 

C. Comply with UL 508A. 

D. Configuration: Operating and safety indications, protective devices, basic system con-
trols, and engine gages shall be grouped in a common control and monitoring panel 
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mounted on the generator set. Mounting method shall isolate the control panel from 
generator-set vibration. Panel shall be powered from the engine-generator set battery. 

E. Configuration: Operating and safety indications, protective devices, basic system con-
trols, and engine gages shall be grouped in a common wall-mounted control and moni-
toring panel. Panel shall be powered from the engine-generator set battery. 

F. Configuration: Operating and safety indications, protective devices, basic system con-
trols, engine gages, instrument transformers, generator disconnect switch or circuit 
breaker, and other indicated components shall be grouped in a combination control and 
power panel. Control and monitoring section of panel shall be isolated from power sec-
tions by steel barriers. Panel shall be powered from the engine-generator set battery. 
Panel features shall include the following: 

1. Wall-Mounting Cabinet Construction: Rigid, self-supporting steel unit complying 
with NEMA ICS 6. Power bus shall be copper. Bus, bus supports, control wiring, 
and temperature rise shall comply with UL 891. 

G. Indicating Devices : As required by NFPA 110 for Level 1 system, including the fol-
lowing: 

1. AC voltmeter. 
2. AC ammeter. 
3. AC frequency meter. 
4. EPS supplying load indicator. 
5. Ammeter and voltmeter phase-selector switches. 
6. DC voltmeter (alternator battery charging). 
7. Engine-coolant temperature gage. 
8. Engine lubricating-oil pressure gage. 
9. Running-time meter. 
10. Current and Potential Transformers: Instrument accuracy class. 

H. Protective Devices and Controls in Local Control Panel: Shutdown devices and com-
mon visual alarm indication as required by NFPA 110 for Level 1 system, including the 
following: 

1. Start-stop switch. 
2. Overcrank shutdown device. 
3. Overspeed shutdown device. 
4. Coolant high-temperature shutdown device. 
5. Coolant low-level shutdown device. 
6. Low lube oil pressure shutdown device. 
7. Air shutdown damper shutdown device when used. 
8. Overcrank alarm. 
9. Overspeed alarm. 
10. Coolant high-temperature alarm. 
11. Coolant low-temperature alarm. 
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12. Coolant low-level alarm. 
13. Low lube oil pressure alarm. 
14. Air shutdown damper alarm when used. 
15. Lamp test. 
16. Contacts for local and remote common alarm. 
17. Coolant high-temperature pre-alarm. 
18. Generator-voltage adjusting rheostat. 
19. Main fuel tank low-level alarm. 
20. Run-Off-Auto switch. 
21. Control switch not in automatic position alarm. 
22. Low-starting air pressure alarm. 
23. Low-starting hydraulic pressure alarm. 
24. Low cranking voltage alarm. 
25. Battery-charger malfunction alarm. 
26. Battery low-voltage alarm. 
27. Battery high-voltage alarm. 
28. Generator overcurrent protective device not closed alarm. 

I. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and 
include wiring required to support specified items. Locate sensors and other supporting 
items on engine or generator, unless otherwise indicated. 

J. Connection to Datalink: A separate terminal block, factory wired to Form C dry con-
tacts, for each alarm and status indication. Provide connections for datalink transmis-
sion of indications to remote data terminals via ModBus.   

K. Common Remote Panel with Common Audible Alarm: Comply with NFPA 110 re-
quirements for Level 1 systems. Include necessary contacts and terminals in control and 
monitoring panel. Remote panel shall be powered from the engine-generator set battery. 

L. Remote Alarm Annunciator: An LED labeled with proper alarm conditions shall identi-
fy each alarm event, and a common audible signal shall sound for each alarm condition. 
Silencing switch in face of panel shall silence signal without altering visual indication. 
Connect so that after an alarm is silenced, clearing of initiating condition will reactivate 
alarm until silencing switch is reset. Cabinet and faceplate are surface- or flush-
mounting type to suit mounting conditions indicated. 

1. Overcrank alarm. 
2. Coolant low-temperature alarm. 
3. High engine temperature prealarm. 
4. High engine temperature alarm. 
5. Low lube oil pressure alarm. 
6. Overspeed alarm. 
7. Low fuel main tank alarm. 
8. Low coolant level alarm. 
9. Low cranking voltage alarm. 
10. Contacts for local and remote common alarm. 
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11. Audible-alarm silencing switch. 
12. Air shutdown damper when used. 
13. Run-Off-Auto switch. 
14. Control switch not in automatic position alarm. 
15. Fuel tank derangement alarm. 
16. Fuel tank high-level shutdown of fuel supply alarm. 
17. Lamp test. 
18. Low cranking voltage alarm. 
19. Generator overcurrent protective device not closed. 

M. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and 
include wiring required to support specified items. Locate sensors and other supporting 
items on engine or generator, unless otherwise indicated. 

N. Remote Emergency-Stop Switch: Flush; wall mounted, unless otherwise indicated; and 
labeled. Push button shall be protected from accidental operation. 

2.07 GENERATOR OVERCURRENT AND FAULT PROTECTION 

A. Overcurrent protective devices for the entire EPSS shall be coordinated to optimize se-
lective tripping when a short circuit occurs. Coordination of protective devices shall 
consider both utility and EPSS as the voltage source. 

1. Overcurrent protective devices for the EPSS shall be accessible only to authorized 
personnel. 

B. Generator Circuit Breaker: Molded-case, thermal-magnetic type; 100 percent rated; 
complying with UL 489. 

1. Tripping Characteristic: Designed specifically for generator protection. 
2. Trip Rating: Matched to generator output rating. 
3. Shunt Trip: Connected to trip breaker when generator set is shut down by other 

protective devices. 
4. Mounting: Adjacent to or integrated with control and monitoring panel. 

C. Generator Disconnect Switch: Molded-case type, 100 percent rated. 

1. Trip Rating: Matched to generator output rating. 
2. Shunt Trip: Connected to trip switch when signaled by generator protector or by 

other protective devices. 

D. Ground-Fault Indication: Comply with NFPA 70, "Emergency System" signals for 
ground fault. 

1. Indicate ground fault with other generator-set alarm indications. 
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2.08 GENERATOR, EXCITER, AND VOLTAGE REGULATOR 

A. Comply with NEMA MG 1. 

B. Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotat-
ed integrally with generator rotor. 

C. Electrical Insulation: Class H. 

D. Stator-Winding Leads: Brought out to terminal box to permit future reconnection for 
other voltages if required. Provide 12 lead alternator. 

E. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, 
overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated 
capacity. 

F. Enclosure: Dripproof. 

G. Instrument Transformers: Mounted within generator enclosure. 

H. Voltage Regulator: Solid-state type, separate from exciter, providing performance as 
specified and as required by NFPA 110. 

I. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings 
above dew point. 

2.09 OUTDOOR GENERATOR-SET ENCLOSURE 

A. Description: Vandal-resistant, sound-attenuating Level II, weatherproof steel housing, 
wind resistant up to 100 mph (160 km/h). Multiple panels shall be lockable and provide 
adequate access to components requiring maintenance. Panels shall be removable by 
one person without tools. Instruments and control shall be mounted within enclosure. 

B. Engine Cooling Airflow through Enclosure: Maintain temperature rise of system com-
ponents within required limits when unit operates at 110 percent of rated load for 2 
hours with ambient temperature at top of range specified in system service conditions. 

1. Louvers: Fixed-engine, cooling-air inlet and discharge. Storm-proof and drainable 
louvers prevent entry of rain and snow. 

C. Interior Lights with Switch: Factory-wired, vapor-proof fixtures within housing; ar-
ranged to illuminate controls and accessible interior. Arrange for external electrical 
connection. 

1. AC lighting system and connection point for operation when remote source is 
available. 

2. DC lighting system for operation when remote source and generator are both una-
vailable. 
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D. Convenience Outlets: Factory wired, GFCI. Arrange for external electrical connection. 

2.10 MOTORS 

A. Efficiency: Energy efficient, as defined in NEMA MG 1. 

B. Service Factor: 1.15. 

C. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust 
loading. 

D. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load 
will not require motor to operate in service factor range above 1.0. 

E. Temperature Rise: Match insulation rating. 

F. Code Letter Designation: 

1. Motors 15 HP and Larger: NEMA starting Code F. 
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic. 

G. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for 
motor frame sizes smaller than 324T. 

H. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are 
specified in electrical Sections. 

2.11 VIBRATION ISOLATION DEVICES 

A. Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged 
in single or multiple layers, molded with a nonslip pattern and galvanized-steel 
baseplates of sufficient stiffness for uniform loading over pad area, and factory cut to 
sizes that match requirements of supported equipment. 

B. Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic re-
straint. 

1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due 
to wind loads or if weight is removed; factory-drilled baseplate bonded to 1/4-
inch- (6-mm-) thick, elastomeric isolator pad attached to baseplate underside; and 
adjustable equipment mounting and leveling bolt that acts as blocking during in-
stallation. 

2. Outside Spring Diameter: Not less than 80 percent of compressed height of the 
spring at rated load. 

3. Minimum Additional Travel: 50 percent of required deflection at rated load. 
4. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 
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5. Overload Capacity: Support 200 percent of rated load, fully compressed, without 
deformation or failure. 

6. Minimum Deflection: 1 inch (25 mm). 

C. Comply with requirements for vibration isolation and flexible connectors materials for 
steel piping. 

D. Comply with requirements in Section 233113 "Metal Ducts" for vibration isolation and 
flexible connector materials for exhaust shroud and ductwork. 

E. Vibration isolation devices shall not be used to accommodate misalignments or to make 
bends. 

2.12 FINISHES 

A. Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over 
corrosion-resistant pretreatment and compatible primer. 

2.13 SOURCE QUALITY CONTROL 

A. Prototype Testing: Factory test engine-generator set using same engine model, con-
structed of identical or equivalent components and equipped with identical or equivalent 
accessories. 

1. Tests: Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas, equipment bases, and conditions, with Installer present, for compliance 
with requirements for installation and other conditions affecting packaged engine-
generator performance. 

B. Examine roughing-in for piping systems and electrical connections. Verify actual loca-
tions of connections before packaged engine-generator installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Do not interrupt electrical service to facilities occupied by Owner or others unless per-
mitted under the following conditions and then only after arranging to provide tempo-
rary electrical service according to requirements indicated: 
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1. Notify Owner no fewer than ten working days in advance of proposed interruption 
of electrical service. 

2. Do not proceed with interruption of electrical service without Owner's written 
permission. 

3.03 INSTALLATION 

A. Comply with packaged engine-generator manufacturers' written installation and align-
ment instructions and with NFPA 110. 

B. Equipment Mounting: 

1. Install packaged engine generators on cast-in-place concrete equipment bases. 
Comply with requirements for equipment bases and foundations specified in Sec-
tion 033000 "Cast-in-Place Concrete." 

2. Coordinate size and location of concrete bases for packaged engine generators. 
Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork re-
quirements are specified with concrete. 

C. Install packaged engine-generator to provide access, without removing connections or 
accessories, for periodic maintenance. 

D. Install packaged engine-generator with restrained spring isolators having a minimum 
deflection of 1 inch (25 mm) on 6-inch- (100-mm-) high concrete base. Secure enclo-
sure to anchor bolts installed in concrete bases. Concrete base construction is specified 
in Section 260548.16 "Seismic Controls for Electrical Systems." 

E. Install Schedule 40, black steel piping with welded joints for cooling water piping be-
tween engine-generator set and heat exchanger.  

1. Install isolating thimbles where exhaust piping penetrates combustible surfaces. 
Provide a minimum of 9 inches (225 mm) clearance from combustibles. 

2. Insulate cooling system piping and components according to requirements in Sec-
tion 230719 "HVAC Piping Insulation." 

F. Install Schedule 40, black steel piping with welded joints and connect to engine muffler. 
Install thimble at wall. Piping shall be same diameter as muffler outlet. 
1. Insulate muffler/silencer and exhaust system components according to require-

ments in Section 230719 "HVAC Piping Insulation." 

G. Install condensate drain piping to muffler drain outlet full size of drain connection with 
a shutoff valve, stainless-steel flexible connector, and Schedule 40, black steel pipe with 
welded joints. 

H. Copper and galvanized steel shall not be used in the fuel-oil piping system. 
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I. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but 
not specified to be factory mounted. 

3.04 CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate gen-
eral arrangement of piping and specialties. 

B. Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine-
generator to allow service and maintenance. 

C. Connect engine exhaust pipe to engine with flexible connector. 

D. Connect fuel piping to engines with a gate valve and union and flexible connector. 

E. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 

F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conduc-
tors and Cables." Provide a minimum of one 90 degree bend in flexible conduit routed 
to the generator set from a stationary element. 

G. Balance single-phase loads to obtain a maximum of 10 percent unbalance between any 
two phases. 

3.05 IDENTIFICATION 

A. Identify system components according to Section 230553 "Identification for HVAC 
Piping and Equipment" and Section 260553 "Identification for Electrical Systems." 

B. Install a sign indicating the generator neutral is bonded to the main service neutral at the 
main service location. 

3.06 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to in-
spect, test, and adjust components, assemblies, and equipment installations, including 
connections. 

B. Tests and Inspections: 

1. Perform tests recommended by manufacturer and each visual and mechanical in-
spection and electrical and mechanical test listed in the first two subparagraphs as 
specified in NETA Acceptance Testing Specification. Certify compliance with 
test parameters. 
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a. Visual and Mechanical Inspection 

1) Compare equipment nameplate data with drawings and specifications. 
2) Inspect physical and mechanical condition. 
3) Inspect anchorage, alignment, and grounding. 
4) Verify the unit is clean. 

b. Electrical and Mechanical Tests 

1) Perform insulation-resistance tests in accordance with IEEE 43. 

a) Machines larger than 200 horsepower (150 kilowatts). Test du-
ration shall be 10 minutes. Calculate polarization index. 

b) Machines 200 horsepower (150 kilowatts) or less. Test duration 
shall be one minute. Calculate the dielectric-absorption ratio. 

2) Test protective relay devices. 
3) Verify phase rotation, phasing, and synchronized operation as re-

quired by the application. 
4) Functionally test engine shutdown for low oil pressure, 

overtemperature, overspeed, and other protection features as applica-
ble. 

5) Conduct performance test in accordance with NFPA 110. 
6) Verify correct functioning of the governor and regulator. 

2. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are addi-
tional to those specified here including, but not limited to, single-step full-load 
pickup test. 

3. Battery Tests: Equalize charging of battery cells according to manufacturer's writ-
ten instructions. Record individual cell voltages. 

a. Measure charging voltage and voltages between available battery terminals 
for full-charging and float-charging conditions. Check electrolyte level and 
specific gravity under both conditions. 

b. Test for contact integrity of all connectors. Perform an integrity load test 
and a capacity load test for the battery. 

c. Verify acceptance of charge for each element of the battery after discharge. 
d. Verify that measurements are within manufacturer's specifications. 

4. Battery-Charger Tests: Verify specified rates of charge for both equalizing and 
float-charging conditions. 

5. System Integrity Tests: Methodically verify proper installation, connection, and 
integrity of each element of engine-generator system before and during system 
operation. Check for air, exhaust, and fluid leaks. 

6. Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to 
measure voltage and frequency transients for 50 and 100 percent step-load in-
creases and decreases, and verify that performance is as specified. 
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7. Harmonic-Content Tests: Measure harmonic content of output voltage at 25 per-
cent and 100 percent of rated linear load. Verify that harmonic content is within 
specified limits. 

8. Noise Level Tests: Measure A-weighted level of noise emanating from generator-
set installation, including engine exhaust and cooling-air intake and discharge, at 
four locations 25 feet (7.6 m) from edge of the generator enclosure, and compare 
measured levels with required values. 

C. Coordinate tests with tests for transfer switches and run them concurrently. 

D. Test instruments shall have been calibrated within the last 12 months, traceable to NIST 
Calibration Services, and adequate for making positive observation of test results. Make 
calibration records available for examination on request. 

E. Leak Test: After installation, charge exhaust, coolant, and fuel systems and test for 
leaks. Repair leaks and retest until no leaks exist. 

F. Operational Test: After electrical circuitry has been energized, start units to confirm 
proper motor rotation and unit operation for generator and associated equipment. 

G. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

H. Remove and replace malfunctioning units and retest as specified above. 

I. Retest: Correct deficiencies identified by tests and observations and retest until speci-
fied requirements are met. 

J. Report results of tests and inspections in writing. Record adjustable relay settings and 
measured insulation resistances, time delays, and other values and observations. Attach 
a label or tag to each tested component indicating satisfactory completion of tests. 

3.07 MAINTENANCE SERVICE 

A. Initial Maintenance Service: Beginning at Substantial Completion, provide 12 months' 
full maintenance by skilled employees of manufacturer's designated service organiza-
tion. Include quarterly exercising to check for proper starting, load transfer, and running 
under load. Include routine preventive maintenance as recommended by manufacturer 
and adjusting as required for proper operation. Provide parts and supplies same as those 
used in the manufacture and installation of original equipment. 

3.08 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance per-
sonnel to adjust, operate, and maintain packaged engine generators. 
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END OF SECTION 26 32 13 
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PART 1 - GENERAL 

SECTION 26 36 00 - TRANSFER SWITCHES 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section includes transfer switches rated 600 V and less, including the following: 

1. Automatic transfer switches. 
2. Remote annunciation and control systems. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, weights, op-
erating characteristics, furnished specialties, and accessories. 

B. Shop Drawings: Dimensioned plans, elevations, sections, and details showing minimum 
clearances, conductor entry provisions, gutter space, installed features and devices, and 
material lists for each switch specified. 

1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer. 

B. Manufacturer Seismic Qualification Certification: Submit certification that transfer 
switches accessories, and components will withstand seismic forces. Include the follow-
ing: 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 
a. The term "withstand" means "the unit will remain in place without separa-

tion of any parts from the device when subjected to the seismic forces speci-
fied and the unit will be fully operational after the seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 
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C. Field quality-control reports. 

1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of product to include in emergency, 
operation, and maintenance manuals. In addition to items specified in Section 017823 
"Operation and Maintenance Data," include the following: 

1. Features and operating sequences, both automatic and manual. 
2. List of all factory settings of relays; provide relay-setting and calibration instruc-

tions, including software, where applicable. 

1.06 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Maintain a service center capable of providing training, 
parts, and emergency maintenance repairs within a response period of less than eight 
hours from time of notification. 

B. Source Limitations: Obtain automatic transfer switches and remote annunciator and 
control panels through one source from a single manufacturer. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and applica-
tion. 

D. Comply with NEMA ICS 1. 

E. Comply with NFPA 70. 

F. Comply with NFPA 110. 

G. Comply with UL 1008 unless requirements of these Specifications are stricter. 

1.07 FIELD CONDITIONS 

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facili-
ties occupied by Owner or others unless permitted under the following conditions and 
then only after arranging to provide temporary electrical service: 

1. Notify Owner no fewer than ten days in advance of proposed interruption of elec-
trical service. 

2. Do not proceed with interruption of electrical service without Owner's written 
permission. 

PART 2 - PRODUCTS 
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2.01 MANUFACTURED UNITS 

A. Provide products from one of the following: 
1. Generac 
2. Cummins 
3. Eaton 
4. Or Approved Equal. 

2.02 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS 

A. Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and to-
tal system transfer, including tungsten filament lamp loads not exceeding 30 percent of 
switch ampere rating, unless otherwise indicated. 

B. Tested Fault-Current Closing and Withstand Ratings: Adequate for duty imposed by 
protective devices at installation locations in Project under the fault conditions indicat-
ed, based on testing according to UL 1008. 

C. Solid-State Controls: Repetitive accuracy of all settings shall be plus or minus 2 percent 
or better over an operating temperature range of minus 20 to plus 70 deg C. 

D. Resistance to Damage by Voltage Transients: Components shall meet or exceed volt-
age-surge withstand capability requirements when tested according to IEEE C62.41. 
Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1. 

E. Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or 
electric-motor-operated mechanism, mechanically and electrically interlocked in both 
directions. 

F. Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated 
current between active power sources. 

1. Limitation: Switches using molded-case switches or circuit breakers or insulated-
case circuit-breaker components are not acceptable. 

2. Switch Action: Double throw; mechanically held in both directions. 
3. Contacts: Silver composition or silver alloy for load-current switching. Conven-

tional automatic transfer-switch units, rated 225 A and higher, shall have separate 
arcing contacts. 

G. Neutral Switching. Where four-pole switches are indicated, provide neutral pole 
switched simultaneously with phase poles. 

H. Neutral Terminal: Solid and fully rated, unless otherwise indicated. 

I. Oversize Neutral: Ampacity and switch rating of neutral path through units indicated for 
oversize neutral shall be double the nominal rating of circuit in which switch is in-
stalled. 
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J. Heater: Equip switches exposed to outdoor temperatures and humidity, and other units 
indicated, with an internal heater. Provide thermostat within enclosure to control heater. 

K. Annunciation, Control, and Programming Interface Components: Devices at transfer 
switches for communicating with remote programming devices, annunciators, or an-
nunciator and control panels shall have communication capability matched with remote 
device. 

L. Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Draw-
ings, either by color-code or by numbered or lettered wire and cable tape markers at 
terminations. Color-coding and wire and cable tape markers are specified in Sec-
tion 260553 "Identification for Electrical Systems." 

1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring 
indicated. 

2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or 
bottom entrance of feeder conductors as indicated. 

3. Control Wiring: Equipped with lugs suitable for connection to terminal strips. 

M. Enclosures: General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and 
UL 508, unless otherwise indicated. 

2.03 AUTOMATIC TRANSFER SWITCHES 

A. Comply with Level 1 equipment according to NFPA 110. 

B. Switching Arrangement: Double-throw type, incapable of pauses or intermediate posi-
tion stops during normal functioning, unless otherwise indicated. 

C. Manual Switch Operation: Under load, with door closed and with either or both sources 
energized. Transfer time is same as for electrical operation. Control circuit automatical-
ly disconnects from electrical operator during manual operation. 

D. Signal-Before-Transfer Contacts: A set of normally open/normally closed dry contacts 
operates in advance of retransfer to normal source. Interval is adjustable from 1 to 30 
seconds. 

E. Digital Communication Interface: Matched to capability of remote annunciator or an-
nunciator and control panel. 

F. Automatic Closed-Transition Transfer Switches: Include the following functions and 
characteristics: 

1. Fully automatic make-before-break operation. 
2. Load transfer without interruption, through momentary interconnection of both 

power sources not exceeding 100 ms. 
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3. Initiation of No-Interruption Transfer: Controlled by in-phase monitor and sensors 
confirming both sources are present and acceptable. 

a. Initiation occurs without active control of generator. 
b. Controls ensure that closed-transition load transfer closure occurs only 

when the 2 sources are within plus or minus 5 electrical degrees maximum, 
and plus or minus 5 percent maximum voltage difference. 

4. Failure of power source serving load initiates automatic break-before-make trans-
fer. 

G. Automatic Transfer-Switch Features: 

1. Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-to-
ground voltage on each phase. Pickup voltage shall be adjustable from 85 to 100 
percent of nominal, and dropout voltage is adjustable from 75 to 98 percent of 
pickup value. Factory set for pickup at 90 percent and dropout at 85 percent. 

2. Adjustable Time Delay: For override of normal-source voltage sensing to delay 
transfer and engine start signals. Adjustable from zero to six seconds, and factory 
set for one second. 

3. Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. 
Pickup voltage shall be adjustable from 85 to 100 percent of nominal. Factory set 
for pickup at 90 percent. Pickup frequency shall be adjustable from 90 to 100 per-
cent of nominal. Factory set for pickup at 95 percent. 

4. Time Delay for Retransfer to Normal Source: Adjustable from 0 to 30 minutes, 
and factory set for 10 minutes to automatically defeat delay on loss of voltage or 
sustained undervoltage of emergency source, provided normal supply has been re-
stored. 

5. Test Switch: Simulate normal-source failure. 
6. Switch-Position Pilot Lights: Indicate source to which load is connected. 
7. Source-Available Indicating Lights: Supervise sources via transfer-switch normal- 

and emergency-source sensing circuits. 

a. Normal Power Supervision: Green light with nameplate engraved "Normal 
Source Available." 

b. Emergency Power Supervision: Red light with nameplate engraved "Emer-
gency Source Available." 

8. Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw 
contacts for each switch position, rated 10 A at 240-V ac. 

9. Transfer Override Switch: Overrides automatic retransfer control so automatic 
transfer switch will remain connected to emergency power source regardless of 
condition of normal source. Pilot light indicates override status. 

10. Engine Shutdown Contacts: Time delay adjustable from zero to five minutes, and 
factory set for five minutes. Contacts shall initiate shutdown at remote engine-
generator controls after retransfer of load to normal source. 
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11. Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine 
generator and transfers load to it from normal source for a preset time, then re-
transfers and shuts down engine after a preset cool-down period. Initiates exercise 
cycle at preset intervals adjustable from 7 to 30 days. Running periods are adjust-
able from 10 to 30 minutes. Factory settings are for 7-day exercise cycle, 20-
minute running period, and 5-minute cool-down period. Exerciser features include 
the following: 

a. Exerciser Transfer Selector Switch: Permits selection of exercise with and 
without load transfer. 

b. Push-button programming control with digital display of settings. 
c. Integral battery operation of time switch when normal control power is not 

available. 

2.04 REMOTE ANNUNCIATOR AND CONTROL SYSTEM 

A. Functional Description: Include the following functions for indicated transfer switches: 

1. Indication of sources available, as defined by actual pickup and dropout settings 
of transfer-switch controls. 

2. Indication of switch position. 
3. Indication of switch in test mode. 
4. Indication of failure of digital communication link. 
5. Key-switch or user-code access to control functions of panel. 
6. Control of switch-test initiation. 

B. Malfunction of annunciator, annunciation and control panel, or communication link 
shall not affect functions of automatic transfer switch. In the event of failure of commu-
nication link, automatic transfer switch automatically reverts to stand-alone, self-
contained operation. Automatic transfer-switch sensing, controlling, or operating func-
tion shall not depend on remote panel for proper operation. 

C. Remote Annunciation and Control Panel: Solid-state components. Include the following 
features: 

1. Controls and indicating lights grouped together for each transfer switch. 
2. Label each indicating light control group. Indicate transfer switch it controls, lo-

cation of switch, and load it serves. 
3. Digital Communication Capability: Matched to that of transfer switches super-

vised. 

2.05 SOURCE QUALITY CONTROL 

A. Factory test and inspect components, assembled switches, and associated equipment. 
Ensure proper operation. Check transfer time and voltage, frequency, and time-delay 
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settings for compliance with specified requirements. Perform dielectric strength test 
complying with NEMA ICS 1. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Design each fastener and support to carry load indicated by seismic requirements and 
according to seismic-restraint details. See Section 260548.16 "Seismic Controls for 
Electrical Systems." 

B. Floor-Mounting Switch: Anchor to floor by bolting. 

1. Concrete Bases: 4 inches (100 mm) high, reinforced, with chamfered edges. Ex-
tend base no more than 4 inches (100 mm) in all directions beyond the maximum 
dimensions of switch, unless otherwise indicated or unless required for seismic 
support. Construct concrete bases according to Section 260529 "Hangers and 
Supports for Electrical Systems." 

C. Annunciator and Control Panel Mounting: Flush in wall, unless otherwise indicated. 

D. Identify components according to Section 260553 "Identification for Electrical Sys-
tems." 

E. Set field-adjustable intervals and delays, relays, and engine exerciser clock. 

3.02 CONNECTIONS 

A. Wiring to Remote Components: Match type and number of cables and conductors to 
control and communication requirements of transfer switches as recommended by man-
ufacturer. Increase raceway sizes at no additional cost to Owner if necessary to accom-
modate required wiring. 

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 

C. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conduc-
tors and Cables." 

3.03 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test 
and inspect components, assemblies, and equipment installations, including connec-
tions. 
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B. Perform the following tests and inspections: 

1. After installing equipment and after electrical circuitry has been energized, test 
for compliance with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification. Certify compliance with test parameters. 

3. Measure insulation resistance phase-to-phase and phase-to-ground with insula-
tion-resistance tester. Include external annunciation and control circuits. Use test 
voltages and procedure recommended by manufacturer. Comply with manufac-
turer's specified minimum resistance. 

a. Check for electrical continuity of circuits and for short circuits. 
b. Inspect for physical damage, proper installation and connection, and integri-

ty of barriers, covers, and safety features. 
c. Verify that manual transfer warnings are properly placed. 
d. Perform manual transfer operation. 

4. After energizing circuits, demonstrate interlocking sequence and operational func-
tion for each switch at least three times. 

a. Simulate power failures of normal source to automatic transfer switches and 
of emergency source with normal source available. 

b. Simulate loss of phase-to-ground voltage for each phase of normal source. 
c. Verify time-delay settings. 
d. Verify pickup and dropout voltages by data readout or inspection of control 

settings. 
e. Test bypass/isolation unit functional modes and related automatic transfer-

switch operations. 
f. Verify proper sequence and correct timing of automatic engine starting, 

transfer time delay, retransfer time delay on restoration of normal power, 
and engine cool-down and shutdown. 

5. Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for 
power delivery from both sources. 

a. Verify grounding connections and locations and ratings of sensors. 

C. Coordinate tests with tests of generator and run them concurrently. 

D. Report results of tests and inspections in writing. Record adjustable relay settings and 
measured insulation and contact resistances and time delays. Attach a label or tag to 
each tested component indicating satisfactory completion of tests. 

E. Remove and replace malfunctioning units and retest as specified above. 

F. Prepare test and inspection reports. 
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3.04 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance per-
sonnel to adjust, operate, and maintain transfer switches and related equipment as speci-
fied below. Refer to Section 017900 "Demonstration and Training." 

B. Coordinate this training with that for generator equipment. 

END OF SECTION 26 36 00 
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PART 1 - GENERAL 

SECTION 26 51 00 - LIGHTING 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Interior lighting fixtures, lamps, and ballasts. 
2. Emergency lighting units. 
3. Exit signs. 
4. Lighting fixture supports. 
5. Retrofit kits for fluorescent lighting fixtures. 

B. Related Sections: 
1. Section 262726 "Wiring Devices" for manual wall-box dimmers for incandescent 

lamps. 

1.03 DEFINITIONS 

A. BF:  Ballast factor. 

B. CCT:  Correlated color temperature. 

C. CRI:  Color-rendering index. 

D. HID:  High-intensity discharge. 

E. LER:  Luminaire efficacy rating. 

F. Lumen:  Measured output of lamp and luminaire, or both. 

G. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

1.04 ACTION SUBMITTALS 

A. Product Data:  For each type of lighting fixture, arranged in order of fixture des-
ignation.  Include data on features, accessories, finishes, and the following: 
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1. Physical description of lighting fixture including dimensions. 
2. Emergency lighting units including battery and charger. 
3. Ballast, including BF. 
4. Energy-efficiency data. 
5. Air and Thermal Performance Data:  For air-handling lighting fixtures.  Furnish 

data required in "Action Submittals" Article in Section 233713 "Diffusers, Regis-
ters, and Grilles." 

6. Sound Performance Data:  For air-handling lighting fixtures.  Indicate sound 
power level and sound transmission class in test reports certified according to 
standards specified in Section 233713 "Diffusers, Registers, and Grilles." 

7. Life, output (lumens, CCT, and CRI), and energy-efficiency data for lamps. 
8. Photometric data and adjustment factors based on laboratory tests, complying 

with IESNA Lighting Measurements Testing & Calculation Guides, of each light-
ing fixture type.  The adjustment factors shall be for lamps, ballasts, and accesso-
ries identical to those indicated for the lighting fixture as applied in this Project. 

a. Testing Agency Certified Data:  For indicated fixtures, photometric data 
shall be certified by a qualified independent testing agency.  Photometric 
data for remaining fixtures shall be certified by manufacturer. 

b. Manufacturer Certified Data:  Photometric data shall be certified by a man-
ufacturer's laboratory with a current accreditation under the National Volun-
tary Laboratory Accreditation Program for Energy Efficient Lighting Prod-
ucts. 

B. Shop Drawings:  For nonstandard or custom lighting fixtures.  Include plans, ele-
vations, sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each 
field connection. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plan(s) and other details, drawn to 
scale, on which the following items are shown and coordinated with each other, 
using input from installers of the items involved: 

1. Lighting fixtures. 
2. Suspended ceiling components. 
3. Partitions and millwork that penetrate the ceiling or extends to within 12 inches 

(305 mm) of the plane of the luminaires. 
4. Ceiling-mounted projectors. 
5. Structural members to which suspension systems for lighting fixtures will be at-

tached. 
6. Other items in finished ceiling including the following: 
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a. Air outlets and inlets. 
b. Speakers. 
c. Sprinklers. 
d. Smoke and fire detectors. 
e. Occupancy sensors. 
f. Access panels. 

7. Perimeter moldings. 

B. Qualification Data:  For qualified agencies providing photometric data for light-
ing fixtures. 

C. Product Certificates:  For each type of ballast for bi-level and dimmer-controlled 
fixtures, from manufacturer. 

D. Field quality-control reports. 

E. Warranty:  Sample of special warranty. 

1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For lighting equipment and fixtures to include 
in emergency, operation, and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' 
codes. 

1.07 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. Lamps:  10% spare of each type and rating installed.  Furnish at least one of each 
type. 

2. Plastic Diffusers and Lenses:  One for every 100 of each type and rating installed.  
Furnish at least one of each type. 

3. Fluorescent-fixture-mounted, emergency battery pack:  One for every 
20emergency lighting unit. 

4. Ballasts:  One for every 100 of each type and rating installed.  Furnish at least one 
of each type. 

5. Globes and Guards:  One for every 20 of each type and rating installed.  Furnish 
at least one of each type. 

1.08 QUALITY ASSURANCE 
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A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by 
manufacturers' laboratories that are accredited under the National Volunteer La-
boratory Accreditation Program for Energy Efficient Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an 
independent agency, with the experience and capability to conduct the testing in-
dicated, that is an NRTL as defined by OSHA in 29 CFR 1910, complying with 
the IESNA Lighting Measurements Testing & Calculation Guides. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

D. Comply with NFPA 70. 

E. FM Global Compliance:  Lighting fixtures for hazardous locations shall be listed 
and labeled for indicated class and division of hazard by FM Global. 

F. Mockups:  Provide interior lighting fixtures for room or module mockups, com-
plete with power and control connections. 

1. Obtain Architect's approval of fixtures for mockups before starting installations. 
2. Maintain mockups during construction in an undisturbed condition as a standard 

for judging the completed Work. 
3. Approved fixtures in mockups may become part of the completed Work if undis-

turbed at time of Substantial Completion. 

1.09 COORDINATION 

A. Coordinate layout and installation of lighting fixtures and suspension system with 
other construction that penetrates ceilings or is supported by them, including 
HVAC equipment, fire-suppression system, and partition assemblies. 

1.10 WARRANTY 

A. Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard 
form in which manufacturer of battery-powered emergency lighting unit agrees to 
repair or replace components of rechargeable batteries that fail in materials or 
workmanship within specified warranty period. 

1. Warranty Period for Emergency Lighting Unit Batteries:  10 years from date of 
Substantial Completion.  Full warranty shall apply for first year, and prorated 
warranty for the remaining nine years. 

2. Warranty Period for Emergency Fluorescent Ballast and Self-Powered Exit Sign 
Batteries:  Seven years from date of Substantial Completion.  Full warranty shall 
apply for first year, and prorated warranty for the remaining six years. 
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PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, product(s) indicated 
on Drawings. 

2.02 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND 
COMPONENTS 

A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for re-
cessed fixtures. 

B. Incandescent Fixtures:  Comply with UL 1598.  Where LER is specified, test ac-
cording to NEMA LE 5A. 

C. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test ac-
cording to NEMA LE 5 and NEMA LE 5A as applicable. 

D. HID Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5B. 

E. Metal Parts:  Free of burrs and sharp corners and edges. 

F. Sheet Metal Components:  Steel unless otherwise indicated.  Form and support to 
prevent warping and sagging. 

G. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leak-
age under operating conditions, and designed to permit relamping without use of 
tools.  Designed to prevent doors, frames, lenses, diffusers, and other components 
from falling accidentally during relamping and when secured in operating posi-
tion. 

H. Diffusers and Globes: 

1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to 
yellowing and other changes due to aging, exposure to heat, and UV radiation. 

a. Lens Thickness:  At least 0.125 inch (3.175 mm) minimum unless otherwise 
indicated. 

b. UV stabilized. 

2. Glass:  Annealed crystal glass unless otherwise indicated. 
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I. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps 
and ballasts.  Labels shall be located where they will be readily visible to service 
personnel, but not seen from normal viewing angles when lamps are in place. 

1. Label shall include the following lamp and ballast characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration (twin, 

quad, triple, etc.), base type, and nominal wattage for fluorescent and com-
pact fluorescent luminaires. 

c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or 
coated) for HID luminaires. 

d. Start type (preheat, rapid start, instant start, etc.) for fluorescent and com-
pact fluorescent luminaires. 

e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 
f. CCT and CRI for all luminaires. 

J. Electromagnetic-Interference Filters:  Factory installed to suppress conducted 
electromagnetic interference as required by MIL-STD-461E.  Fabricate lighting 
fixtures with one filter on each ballast indicated to require a filter. 

1. Heat-Removal Units:  Air path leads through lamp cavity. 
2. Combination Heat-Removal and Air-Supply Unit:  Heat is removed through lamp 

cavity at both ends of the fixture door with air supply same as for air-supply units. 
3. Dampers:  Operable from outside fixture for control of return-air volume. 
4. Static Fixture:  Air-supply slots are blanked off, and fixture appearance matches 

active units. 

2.03 BALLASTS FOR LINEAR FLUORESCENT LAMPS 

A. General Requirements for Electronic Ballasts: 

1. Comply with UL 935 and with ANSI C82.11. 
2. Designed for type and quantity of lamps served. 
3. Ballasts shall be designed for full light output unless another BF, dimmer, or bi-

level control is indicated. 
4. Sound Rating:  Class A. 
5. Total Harmonic Distortion Rating:  Less than 10 percent. 
6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or 

better. 
7. Operating Frequency:  42 kHz or higher. 
8. Lamp Current Crest Factor:  1.7 or less. 
9. BF:  0.90 or higher. 
10. Power Factor:  0.95 or higher. 
11. Parallel Lamp Circuits:  Multiple lamp ballasts shall comply with ANSI C82.11 

and shall be connected to maintain full light output on surviving lamps if one or 
more lamps fail. 
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B. Luminaires controlled by occupancy sensors shall have programmed-start bal-
lasts. 

C. Electronic Programmed-Start Ballasts for T5 Lamps:  Comply with ANSI C82.11 
and the following: 

1. Lamp end-of-life detection and shutdown circuit for T5 diameter lamps. 
2. Automatic lamp starting after lamp replacement. 

D. Electromagnetic Ballasts:  Comply with ANSI C82.1; energy saving, high-power 
factor, Class P, and having automatic-reset thermal protection. 

1. Ballast Manufacturer Certification:  Indicated by label. 

E. Single Ballasts for Multiple Lighting Fixtures:  Factory wired with ballast ar-
rangements and bundled extension wiring to suit final installation conditions 
without modification or rewiring in the field. 

F. Ballasts for Low-Temperature Environments: 

1. Temperatures 0 Deg F (Minus 17 Deg C) and Higher:  Electronic or electromag-
netic type rated for 0 deg F (minus 17 deg C) starting and operating temperature 
with indicated lamp types. 

2. Temperatures Minus 20 Deg F (Minus 29 Deg C) and Higher:  Electromagnetic 
type designed for use with indicated lamp types. 

G. Ballasts for Low Electromagnetic-Interference Environments:  Comply with 
47 CFR 18, Ch. 1, Subpart C, for limitations on electromagnetic and radio-
frequency interference for consumer equipment. 

H. Ballasts for Bi-Level Controlled Lighting Fixtures:  Electronic type. 

1. Operating Modes:  Ballast circuit and leads provide for remote control of the light 
output of the associated lamp between high- and low-level and off. 

a. High-Level Operation:  100 percent of rated lamp lumens. 
b. Low-Level Operation:  30 percent of rated lamp lumens. 

2. Ballast shall provide equal current to each lamp in each operating mode. 
3. Compatibility:  Certified by manufacturer for use with specific bi-level control 

system and lamp type indicated. 

4. Ballast shall provide equal current to each lamp in each operating mode. 
5. Compatibility:  Certified by manufacturer for use with specific tri-level control 

system and lamp type indicated. 

2.04 BALLASTS FOR COMPACT FLUORESCENT LAMPS 
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A. Description:  Electronic-programmed rapid-start type, complying with UL 935 
and with ANSI C 82.11, designed for type and quantity of lamps indicated.  Bal-
last shall be designed for full light output unless dimmer or bi-level control is in-
dicated: 

1. Lamp end-of-life detection and shutdown circuit. 
2. Automatic lamp starting after lamp replacement. 
3. Sound Rating:  Class A. 
4. Total Harmonic Distortion Rating:  Less than 20 percent. 
5. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or 

better. 
6. Operating Frequency:  20 kHz or higher. 
7. Lamp Current Crest Factor:  1.7 or less. 
8. BF:  0.95 or higher unless otherwise indicated. 
9. Power Factor:  0.95 or higher. 
10. Interference:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on elec-

tromagnetic and radio-frequency interference for nonconsumer equipment. 

2.05 EMERGENCY FLUORESCENT POWER UNIT 

A. Internal Type:  Self-contained, modular, battery-inverter unit, factory mounted 
within lighting fixture body and compatible with ballast.  Comply with UL 924. 

1. Emergency Connection:  Operate one fluorescent lamp(s) continuously at an out-
put of 1400  lumens each.  Connect unswitched circuit to battery-inverter unit and 
switched circuit to fixture ballast. 

2. Nightlight Connection:  Operate one fluorescent lamp continuously. 
3. Test Push Button and Indicator Light:  Visible and accessible without opening fix-

ture or entering ceiling space. 

a. Push Button:  Push-to-test type, in unit housing, simulates loss of normal 
power and demonstrates unit operability. 

b. Indicator Light:  LED indicates normal power on.  Normal glow indicates 
trickle charge; bright glow indicates charging at end of discharge cycle. 

4. Battery:  Sealed, maintenance-free, nickel-cadmium type. 
5. Charger:  Fully automatic, solid-state, constant-current type with sealed power 

transfer relay. 
6. Remote Test:  Switch in hand-held remote device aimed in direction of tested unit 

initiates coded infrared signal.  Signal reception by factory-installed infrared re-
ceiver in tested unit triggers simulation of loss of its normal power supply, provid-
ing visual confirmation of either proper or failed emergency response. 

7. Integral Self-Test:  Factory-installed electronic device automatically initiates 
code-required test of unit emergency operation at required intervals.  Test failure 
is annunciated by an integral audible alarm and a flashing red LED. 
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B. External Type:  Self-contained, modular, battery-inverter unit, suitable for power-
ing one or more fluorescent lamps, remote mounted from lighting fixture.  Com-
ply with UL 924. 

1. Emergency Connection:  Operate one fluorescent lamp continuously.  Connect 
unswitched circuit to battery-inverter unit and switched circuit to fixture ballast. 

2. Nightlight Connection:  Operate one fluorescent lamp in a remote fixture continu-
ously. 

3. Battery:  Sealed, maintenance-free, nickel-cadmium type. 
4. Charger:  Fully automatic, solid-state, constant-current type. 
5. Housing:  NEMA 250, Type 1 enclosure. 
6. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal 

power and demonstrates unit operability. 
7. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle 

charge; bright glow indicates charging at end of discharge cycle. 
8. Remote Test:  Switch in hand-held remote device aimed in direction of tested unit 

initiates coded infrared signal.  Signal reception by factory-installed infrared re-
ceiver in tested unit triggers simulation of loss of its normal power supply, provid-
ing visual confirmation of either proper or failed emergency response. 

9. Integral Self-Test:  Factory-installed electronic device automatically initiates 
code-required test of unit emergency operation at required intervals.  Test failure 
is annunciated by an integral audible alarm and a flashing red LED. 

2.06 EXIT SIGNS 

A. General Requirements for Exit Signs:  Comply with UL 924; for sign colors, vis-
ibility, luminance, and lettering size, comply with authorities having jurisdiction. 

B. Internally Lighted Signs: 
1. Self-Powered Exit Signs (Battery Type):  Integral automatic charger in a self-

contained power pack. 

a. Battery:  Sealed, maintenance-free, nickel-cadmium type. 
b. Charger:  Fully automatic, solid-state type with sealed transfer relay. 
c. Operation:  Relay automatically energizes lamp from battery when circuit 

voltage drops to 80 percent of nominal voltage or below.  When normal 
voltage is restored, relay disconnects lamps from battery, and battery is au-
tomatically recharged and floated on charger. 

d. Test Push Button:  Push-to-test type, in unit housing, simulates loss of nor-
mal power and demonstrates unit operability. 

e. LED Indicator Light:  Indicates normal power on.  Normal glow indicates 
trickle charge; bright glow indicates charging at end of discharge cycle. 

f. Remote Test:  Switch in hand-held remote device aimed in direction of test-
ed unit initiates coded infrared signal.  Signal reception by factory-installed 
infrared receiver in tested unit triggers simulation of loss of its normal pow-
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er supply, providing visual confirmation of either proper or failed emergen-
cy response. 

g. Integral Self-Test:  Factory-installed electronic device automatically initi-
ates code-required test of unit emergency operation at required intervals.  
Test failure is annunciated by an integral audible alarm and a flashing red 
LED. 

2.07 FLUORESCENT LAMPS 

A. T5 rapid-start lamps, rated 28 W maximum, nominal length of 45.2 inches (1150 
mm), 2900 initial lumens (minimum), CRI 85 (minimum), color temperature 
3500 K, and average rated life of 20,000 hours unless otherwise indicated. 

B. Compact Fluorescent Lamps:  4-Pin, CRI 85 (minimum), color temperature 
3500 K, average rated life of 10,000 hours at three hours operation per start un-
less otherwise indicated. 

1. 13 W:  T4, double or triple tube, rated 900 initial lumens (minimum). 
2. 18 W:  T4, double or triple tube, rated 1200 initial lumens (minimum). 
3. 26 W:  T4, double or triple tube, rated 1800 initial lumens (minimum). 
4. 32 W:  T4, triple tube, rated 2400 initial lumens (minimum). 
5. 42 W:  T4, triple tube, rated 3200 initial lumens (minimum). 
6. 57 W:  T4, triple tube, rated 4300 initial lumens (minimum). 
7. 70 W:  T4, triple tube, rated 5200 initial lumens (minimum). 

2.08 LIGHTING FIXTURE SUPPORT COMPONENTS 

A. Comply with Section 260529 "Hangers and Supports for Electrical Systems" for 
channel- and angle-iron supports and nonmetallic channel and angle supports. 

2.09 RETROFIT KITS FOR FLUORESCENT LIGHTING FIXTURES 

A. Reflector Kit:  UL 1598, Type I.  Suitable for two- to four-lamp, surface-mounted 
or recessed lighting fixtures by improving reflectivity of fixture surfaces. 

B. Ballast and Lamp Change Kit:  UL 1598, Type II.  Suitable for changing existing 
ballast, lamps, and sockets. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Lighting fixtures: 
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1. Set level, plumb, and square with ceilings and walls unless otherwise indicated. 
2. Install lamps in each luminaire. 

B. Temporary Lighting:  If it is necessary, and approved by Architect, to use perma-
nent luminaires for temporary lighting, install and energize the minimum number 
of luminaires necessary.  When construction is sufficiently complete, remove the 
temporary luminaires, disassemble, clean thoroughly, install new lamps, and rein-
stall. 

C. Remote Mounting of Ballasts:  Distance between the ballast and fixture shall not 
exceed that recommended by ballast manufacturer.  Verify, with ballast manufac-
turers, maximum distance between ballast and luminaire. 

D. Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element. 

1. Install ceiling support system rods or wires, independent of the ceiling suspension 
devices, for each fixture.  Locate not more than 6 inches (150 mm) from lighting 
fixture corners. 

2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near 
each fixture corner with clips that are UL listed for the application. 

3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling 
plans or center in acoustical panel, and support fixtures independently with at 
least two 3/4-inch (20-mm) metal channels spanning and secured to ceiling tees. 

4. Install at least one independent support rod or wire from structure to a tab on 
lighting fixture.  Wire or rod shall have breaking strength of the weight of fixture 
at a safety factor of 3. 

E. Connect wiring according to Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 

3.02 IDENTIFICATION 

A. Install labels with panel and circuit numbers on concealed junction and outlet 
boxes.  Comply with requirements for identification specified in Section 260553 
"Identification for Electrical Systems." 

3.03 FIELD QUALITY CONTROL 

A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper op-
eration.  Verify transfer from normal power to battery and retransfer to normal. 

B. Verify that self-luminous exit signs are installed according to their listing and the 
requirements in NFPA 101. 
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C. Prepare a written report of tests, inspections, observations, and verifications indi-
cating and interpreting results.  If adjustments are made to lighting system, retest 
to demonstrate compliance with standards. 

3.04 STARTUP SERVICE 

A. Burn-in all lamps that require specific aging period to operate properly, prior to 
occupancy by Owner.  Burn-in fluorescent and compact fluorescent lamps in-
tended to be dimmed, for at least 100 hours at full voltage. 

END OF SECTION 26 51 00 
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PART 1 - GENERAL 

SECTION 28 31 11 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Fire-alarm control unit. 
2. Manual fire-alarm boxes. 
3. System smoke detectors. 
4. Heat detectors. 
5. Notification appliances. 
6. Firefighters' two-way telephone communication service. 
7. Magnetic door holders. 
8. Remote annunciator. 
9. Graphic annunciator. 
10. Addressable interface device. 
11. Digital alarm communicator transmitter. 
12. Radio alarm transmitter. 
13. Network communications. 
14. System printer. 

1.03 DEFINITIONS 

A. EMT:  Electrical Metallic Tubing. 

B. FACP:  Fire Alarm Control Panel. 

C. HLI:  High Level Interface. 

D. NICET:  National Institute for Certification in Engineering Technologies. 

E. PC:  Personal computer. 

1.04 ACTION SUBMITTALS 
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A. Product Data:  For each type of product, including furnished options and accesso-
ries. 

1. Include construction details, material descriptions, dimensions, profiles, and fin-
ishes. 

2. Include rated capacities, operating characteristics, and electrical characteristics. 

B. Shop Drawings:  For fire-alarm system. 

1. Comply with recommendations and requirements in the "Documentation" section 
of the "Fundamentals" chapter in NFPA 72. 

2. Include plans, elevations, sections, details, and attachments to other work. 
3. Include details of equipment assemblies.  Indicate dimensions, weights, loads, re-

quired clearances, method of field assembly, components, and locations.  Indicate 
conductor sizes, indicate termination locations and requirements, and distinguish 
between factory and field wiring. 

4. Detail assembly and support requirements. 
5. Include voltage drop calculations for notification-appliance circuits. 
6. Include battery-size calculations. 
7. Include input/output matrix. 
8. Include statement from manufacturer that all equipment and components have 

been tested as a system and meet all requirements in this Specification and in 
NFPA 72. 

9. Include performance parameters and installation details for each detector. 
10. Verify that each duct detector is listed for complete range of air velocity, tempera-

ture, and humidity possible when air-handling system is operating. 
11. Provide program report showing that air-sampling detector pipe layout balances 

pneumatically within the airflow range of the air-sampling detector. 
12. Include plans, sections, and elevations of heating, ventilating, and air-

conditioning ducts, drawn to scale; coordinate location of duct smoke detectors 
and access to them. 

a. Show critical dimensions that relate to placement and support of sampling 
tubes, detector housing, and remote status and alarm indicators. 

b. Show field wiring required for HVAC unit shutdown on alarm. 
c. Show field wiring and equipment required for HVAC unit shutdown on 

alarm and override by firefighters' control system. 
d. Show field wiring and equipment required for HVAC unit shutdown on 

alarm and override by firefighters' smoke-evacuation system. 
e. Locate detectors according to manufacturer's written recommendations. 
f. Show air-sampling detector pipe routing. 

13. Include voice/alarm signaling-service equipment rack or console layout, ground-
ing schematic, amplifier power calculation, and single-line connection diagram. 
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14. Include floor plans to indicate final outlet locations showing address of each ad-
dressable device.  Show size and route of cable and conduits and point-to-point 
wiring diagrams. 

C. General Submittal Requirements: 

1. Submittals shall be approved by authorities having jurisdiction prior to submitting 
them to Architect. 

2. Shop Drawings shall be prepared by persons with the following qualifications: 

a. Trained and certified by manufacturer in fire-alarm system design. 
b. NICET-certified, fire-alarm technician; Level III minimum. 
c. Licensed or certified by authorities having jurisdiction. 

D. Delegated-Design Submittal:  For notification appliances and smoke and heat de-
tectors, in addition to submittals listed above, indicate compliance with perfor-
mance requirements and design criteria, including analysis data signed and sealed 
by the qualified professional engineer responsible for their preparation. 

1. Drawings showing the location of each notification appliance and smoke and heat 
detector, ratings of each, and installation details as needed to comply with listing 
conditions of the device. 

2. Design Calculations:  Calculate requirements for selecting the spacing and sensi-
tivity of detection, complying with NFPA 72.  Calculate spacing and intensities 
for strobe signals and sound-pressure levels for audible appliances. 

3. Indicate audible appliances required to produce square wave signal per NFPA 72. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Seismic Qualification Certificates:  For fire-alarm control unit, accessories, and 
components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

C. Field quality-control reports. 

1.06 SAMPLE WARRANTY:  FOR SPECIAL WARRANTY. 
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1.07 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For fire-alarm systems and components to in-
clude in emergency, operation, and maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance Da-
ta," include the following and deliver copies to authorities having jurisdiction: 

a. Comply with the "Records" section of the "Inspection, Testing and Mainte-
nance" chapter in NFPA 72. 

b. Provide "Fire Alarm and Emergency Communications System Record of 
Completion Documents" according to the "Completion Documents" Article 
in the "Documentation" section of the "Fundamentals" chapter in NFPA 72. 

c. Complete wiring diagrams showing connections between all devices and 
equipment.  Each conductor shall be numbered at every junction point with 
indication of origination and termination points. 

d. Riser diagram. 
e. Device addresses. 
f. Record copy of site-specific software. 
g. Provide "Inspection and Testing Form" according to the "Inspection, Test-

ing and Maintenance" chapter in NFPA 72, and include the following: 

1) Equipment tested. 
2) Frequency of testing of installed components. 
3) Frequency of inspection of installed components. 
4) Requirements and recommendations related to results of maintenance. 
5) Manufacturer's user training manuals. 

h. Manufacturer's required maintenance related to system warranty require-
ments. 

i. Abbreviated operating instructions for mounting at fire-alarm control unit 
and each annunciator unit. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
2. Program Software Backup:  On magnetic media or compact disk, complete with 

data files. 
3. Device address list. 
4. Printout of software application and graphic screens. 

1.08 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. 
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1. Lamps for Strobe Units:  Quantity equal to 10 percent of amount installed, but no 
fewer than one unit. 

2. Smoke Detectors, Fire Detectors:  Quantity equal to 10 percent of amount of each 
type installed, but no fewer than one unit of each type. 

3. Detector Bases:  Quantity equal to two percent of amount of each type installed, 
but no fewer than one unit of each type. 

4. Keys and Tools:  One extra set for access to locked or tamperproofed compo-
nents. 

5. Audible and Visual Notification Appliances:  One of each type installed. 
6. Fuses:  Two of each type installed in the system.  Provide in a box or cabinet with 

compartments marked with fuse types and sizes. 

1.09 QUALITY ASSURANCE 

A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer 
for installation of units required for this Project. 

B. Installer Qualifications:  Installation shall be by personnel certified by NICET as 
fire-alarm Level III technician. 

C. NFPA Certification:  Obtain certification according to NFPA 72 by an NRTL 
(nationally recognized testing laboratory). 

D. NFPA Certification:  Obtain certification according to NFPA 72 by a UL-listed 
alarm company. 

E. NFPA Certification:  Obtain certification according to NFPA 72 in the form of a 
placard by an FM Global-approved alarm company. 

1.10 PROJECT CONDITIONS 

A. Perform a full test of the existing system prior to starting work.  Document any 
equipment or components not functioning as designed. 

B. Interruption of Existing Fire-Alarm Service:  Do not interrupt fire-alarm service 
to facilities occupied by Owner or others unless permitted under the following 
conditions and then only after arranging to provide temporary guard service ac-
cording to requirements indicated: 

1. Notify Owner no fewer than seven days in advance of proposed interruption of 
fire-alarm service. 

2. Do not proceed with interruption of fire-alarm service without Owner's written 
permission. 
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C. Use of Devices during Construction:  Protect devices during construction unless 
devices are placed in service to protect the facility during construction. 

1.11 SEQUENCING AND SCHEDULING 

A. Existing Fire-Alarm Equipment:  Maintain existing equipment fully operational 
until new equipment has been tested and accepted.  As new equipment is in-
stalled, label it "NOT IN SERVICE" until it is accepted.  Remove labels from 
new equipment when put into service, and label existing fire-alarm equipment 
"NOT IN SERVICE" until removed from the building. 

B. Equipment Removal:  After acceptance of new fire-alarm system, remove exist-
ing disconnected fire-alarm equipment and wiring. 

1.12 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace fire-alarm system 
equipment and components that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Extent:  All equipment and components not covered in the Maintenance 
Service Agreement. 

2. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 SYSTEM DESCRIPTION 

A. Source Limitations for Fire-Alarm System and Components:  Components shall 
be compatible with, and operate as an extension of, existing system.  Provide sys-
tem manufacturer's certification that all components provided have been tested as, 
and will operate as, a system. 

B. Noncoded, UL-certified addressable system, with multiplexed signal transmission 
and horn/strobe evacuation. 

C. Automatic sensitivity control of certain smoke detectors. 

D. All components provided shall be listed for use with the selected system. 

E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 
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2.02 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices and 
systems: 

1. Manual stations. 
2. Heat detectors. 
3. Smoke detectors. 
4. Combustible gas detectors. 
5. Automatic sprinkler system water flow. 
6. Fire-extinguishing system operation. 
7. Fire standpipe system. 
8. Dry system pressure flow switch. 
9. Fire pump running. 

B. Fire-alarm signal shall initiate the following actions: 

1. Continuously operate alarm notification appliances. 
2. Identify alarm and specific initiating device at fire-alarm control unit. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Unlock electric door locks in designated egress paths. 
5. Release fire and smoke doors held open by magnetic door holders. 
6. Activate voice/alarm communication system. 
7. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm 

mode. 
8. Activate stairwell and elevator-shaft pressurization systems. 
9. Recall elevators to primary or alternate recall floors. 
10. Activate elevator power shunt trip. 
11. Record events in the system memory. 
12. Record events by the system printer. 
13. Indicate device in alarm on the graphic annunciator. 

C. Supervisory signal initiation shall be by one or more of the following devices and 
actions: 

1. Valve supervisory switch. 
2. High- or low-air-pressure switch of a dry-pipe or preaction sprinkler system. 
3. Elevator shunt-trip supervision. 
4. Fire pump running. 
5. Fire-pump loss of power. 
6. Fire-pump power phase reversal. 
7. Independent fire-detection and -suppression systems. 
8. User disabling of zones or individual devices. 
9. Loss of communication with any panel on the network. 

D. System trouble signal initiation shall be by one or more of the following devices 
and actions: 
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1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-

initiating devices. 
3. Loss of communication with any addressable sensor, input module, relay, control 

module, remote annunciator, printer interface, or Ethernet module. 
4. Loss of primary power at fire-alarm control unit. 
5. Ground or a single break in internal circuits of fire-alarm control unit. 
6. Abnormal ac voltage at fire-alarm control unit. 
7. Break in standby battery circuitry. 
8. Failure of battery charging. 
9. Abnormal position of any switch at fire-alarm control unit or annunciator. 
10. Voice signal amplifier failure. 
11. Hose cabinet door open. 

E. System Supervisory Signal Actions: 

1. Initiate notification appliances. 
2. Identify specific device initiating the event at fire-alarm control unit. 
3. Record the event on system printer. 
4. After a time delay of 200 seconds, transmit a trouble or supervisory signal to the 

remote alarm receiving station. 
5. Transmit system status to building management system. 
6. Display system status on graphic annunciator. 

2.03 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Fire-alarm control unit and raceways shall withstand the 
effects of earthquake motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 

2.04 FIRE-ALARM CONTROL UNIT 

A. Manufacturers:  Subject to compliance with requirements, available manufactur-
ers offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1. Bosch Security Systems. 
2. Faraday. 
3. Fike Corporation. 
4. Fire-Lite Alarms. 
5. GAMEWELL. 
6. GE UTC Fire & Security; A United Technologies Company. 

http://www.specagent.com/LookUp/?uid=123456839688&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456839689&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456839690&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456839691&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456839692&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456839693&mf=04&src=wd�
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7. Keltron Corporation. 
8. Mircom Technologies, Ltd. 
9. Notifier. 
10. Siemens Industry, Inc.; Fire Safety Division. 
11. Silent Knight. 
12. SimplexGrinnell LP. 
13. Or approved equal. 

B. General Requirements for Fire-Alarm Control Unit: 

1. Field-programmable, microprocessor-based, modular, power-limited design with 
electronic modules, complying with UL 864. 

a. System software and programs shall be held in nonvolatile flash, electrically 
erasable, programmable, read-only memory, retaining the information 
through failure of primary and secondary power supplies. 

b. Include a real-time clock for time annotation of events on the event recorder 
and printer. 

c. Provide communication between the FACP and remote circuit interface 
panels, annunciators, and displays. 

d. The FACP shall be listed for connection to a central-station signaling sys-
tem service. 

e. Provide nonvolatile memory for system database, logic, and operating sys-
tem and event history.  The system shall require no manual input to initial-
ize in the event of a complete power down condition.  The FACP shall pro-
vide a minimum 500-event history log. 

2. Addressable Initiation Device Circuits:  The FACP shall indicate which commu-
nication zones have been silenced and shall provide selective silencing of alarm 
notification appliance by building communication zone. 

3. Addressable Control Circuits for Operation of Notification Appliances and Me-
chanical Equipment:  The FACP shall be listed for releasing service. 

C. Alphanumeric Display and System Controls:  Arranged for interface between 
human operator at fire-alarm control unit and addressable system components in-
cluding annunciation and supervision.  Display alarm, supervisory, and compo-
nent status messages and the programming and control menu. 

1. Annunciator and Display:  Liquid-crystal type, three line(s) of 80 characters, min-
imum. 

2. Keypad:  Arranged to permit entry and execution of programming, display, and 
control commands. 

D. Initiating-Device, Notification-Appliance, and Signaling-Line Circuits: 

1. Pathway Class Designations:  NFPA 72, Class B. 
2. Pathway Survivability:  Level 1. 

http://www.specagent.com/LookUp/?uid=123456839694&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456839695&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456839696&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456839697&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456839698&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456839699&mf=04&src=wd�
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3. Serial Interfaces: 

a. One dedicated RS 485 port for central-station operation using point 
ID DACT. 

b. One RS 485 port for remote annunciators, Ethernet module, or multi-
interface module (printer port). 

c. One RS 232 port for PC configuration. 
d. One RS 232 port for voice evacuation interface. 

E. Stairwell and Elevator Shaft Pressurization:  Provide an output signal using an 
addressable relay to start the stairwell and elevator shaft pressurization system.  
Signal shall remain on until alarm conditions are cleared and fire-alarm system is 
reset.  Signal shall not stop in response to alarm acknowledge or signal silence 
commands. 

1. Pressurization starts when any alarm is received at fire-alarm control unit. 
2. Alarm signals from smoke detectors at pressurization air supplies have a higher 

priority than other alarm signals that start the system. 

F. Smoke-Alarm Verification: 

1. Initiate audible and visible indication of an "alarm-verification" signal at fire-
alarm control unit. 

2. Activate an approved "alarm-verification" sequence at fire-alarm control unit and 
detector. 

3. Record events by the system printer. 
4. Sound general alarm if the alarm is verified. 
5. Cancel fire-alarm control unit indication and system reset if the alarm is not veri-

fied. 

G. Notification-Appliance Circuit: 

1. Audible appliances shall sound in a three-pulse temporal pattern, as defined in 
NFPA 72. 

2. Where notification appliances provide signals to sleeping areas, the alarm signal 
shall be a 520-Hz square wave with an intensity 15 dB above the average ambient 
sound level or 5 dB above the maximum sound level, or at least 75 dBA, which-
ever is greater, measured at the pillow. 

3. Visual alarm appliances shall flash in synchronization where multiple appliances 
are in the same field of view, as defined in NFPA 72. 

H. Elevator Recall: 

1. Elevator recall shall be initiated only by one of the following alarm-initiating de-
vices: 

a. Elevator lobby detectors except the lobby detector on the designated floor. 
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b. Smoke detector in elevator machine room. 

2. Elevator controller shall be programmed to move the cars to the alternate recall 
floor if lobby detectors located on the designated recall floors are activated. 

3. Water-flow alarm connected to sprinkler in an elevator shaft and elevator machine 
room shall shut down elevators associated with the location without time delay. 

a. Water-flow switch associated with the sprinkler in the elevator pit may have 
a delay to allow elevators to move to the designated floor. 

I. Door Controls:  Door hold-open devices that are controlled by smoke detectors at 
doors in smoke-barrier walls shall be connected to fire-alarm system. 

J. Transmission to Remote Alarm Receiving Station:  Automatically transmit alarm, 
supervisory, and trouble signals to a remote alarm station. 

K. Voice/Alarm Signaling Service:  Central emergency communication system with 
redundant microphones, preamplifiers, amplifiers, and tone generators provided 
as a special module that is part of fire-alarm control unit. 

1. Indicate number of alarm channels for automatic, simultaneous transmission of 
different announcements to different zones or for manual transmission of an-
nouncements by use of the central-control microphone.  Amplifiers shall comply 
with UL 1711. 

a. Allow the application of, and evacuation signal to, indicated number of 
zones and, at the same time, allow voice paging to the other zones selective-
ly or in any combination. 

b. Programmable tone and message sequence selection. 
c. Standard digitally recorded messages for "Evacuation" and "All Clear." 
d. Generate tones to be sequenced with audio messages of type recommended 

by NFPA 72 and that are compatible with tone patterns of notification-
appliance circuits of fire-alarm control unit. 

2. Status Annunciator:  Indicate the status of various voice/alarm speaker zones and 
the status of firefighters' two-way telephone communication zones. 

3. Preamplifiers, amplifiers, and tone generators shall automatically transfer to 
backup units, on primary equipment failure. 

L. Printout of Events:  On receipt of signal, print alarm, supervisory, and trouble 
events.  Identify zone, device, and function.  Include type of signal (alarm, super-
visory, or trouble) and date and time of occurrence.  Differentiate alarm signals 
from all other printed indications.  Also print system reset event, including same 
information for device, location, date, and time.  Commands initiate the printing 
of a list of existing alarm, supervisory, and trouble conditions in the system and a 
historical log of events. 
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M. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply 
module.  Initiating devices, notification appliances, signaling lines, trouble sig-
nals, supervisory and digital alarm communicator transmitters and digital alarm 
radio transmitters shall be powered by 24-V dc source. 

1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the 
power-supply module rating. 

N. Secondary Power:  24-V dc supply system with batteries, automatic battery 
charger, and automatic transfer switch. 

1. Batteries:  Sealed, valve-regulated, recombinant lead acid. 

O. Instructions:  Computer printout or typewritten instruction card mounted behind a 
plastic or glass cover in a stainless-steel or aluminum frame.  Include interpreta-
tion and describe appropriate response for displays and signals.  Briefly describe 
the functional operation of the system under normal, alarm, and trouble condi-
tions. 

2.05 MANUAL FIRE-ALARM BOXES 

A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  
Boxes shall be finished in red with molded, raised-letter operating instructions in 
contrasting color; shall show visible indication of operation; and shall be mount-
ed on recessed outlet box.  If indicated as surface mounted, provide manufactur-
er's surface back box. 

1. Single-action mechanism, pull-lever type; with integral addressable module ar-
ranged to communicate manual-station status (normal, alarm, or trouble) to fire-
alarm control unit. 

2. Station Reset:  Key- or wrench-operated switch. 
3. Indoor Protective Shield:  Factory-fabricated, clear plastic enclosure hinged at the 

top to permit lifting for access to initiate an alarm.  Lifting the cover actuates an 
integral battery-powered audible horn intended to discourage false-alarm opera-
tion. 

4. Weatherproof Protective Shield:  Factory-fabricated, clear plastic enclosure 
hinged at the top to permit lifting for access to initiate an alarm. 

2.06 SYSTEM SMOKE DETECTORS 

A. General Requirements for System Smoke Detectors: 

1. Comply with UL 268; operating at 24-V dc, nominal. 
2. Detectors shall be two-wire type. 
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3. Integral Addressable Module:  Arranged to communicate detector status (normal, 
alarm, or trouble) to fire-alarm control unit. 

4. Base Mounting:  Detector and associated electronic components shall be mounted 
in a twist-lock module that connects to a fixed base.  Provide terminals in the 
fixed base for connection to building wiring. 

5. Self-Restoring:  Detectors do not require resetting or readjustment after actuation 
to restore them to normal operation. 

6. Integral Visual-Indicating Light:  LED type, indicating detector has operated. 
7. Remote Control:  Unless otherwise indicated, detectors shall be digital-

addressable type, individually monitored at fire-alarm control unit for calibration, 
sensitivity, and alarm condition. 

a. Rate-of-rise temperature characteristic of combination smoke- and heat-
detection units shall be selectable at fire-alarm control unit for 15 or 20 
deg F (8 or 11 deg C) per minute. 

b. Fixed-temperature sensing characteristic of combination smoke- and heat-
detection units shall be independent of rate-of-rise sensing and shall be set-
table at fire-alarm control unit to operate at 135 or 155 deg F (57 or 68 
deg C). 

c. Multiple levels of detection sensitivity for each sensor. 
d. Sensitivity levels based on time of day. 

B. Photoelectric Smoke Detectors: 

1. Detector address shall be accessible from fire-alarm control unit and shall be able 
to identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be 
able to manually access the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

C. Duct Smoke Detectors:  Photoelectric type complying with UL 268A. 

1. Detector address shall be accessible from fire-alarm control unit and shall be able 
to identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be 
able to manually access the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 
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3. Weatherproof Duct Housing Enclosure:  NEMA 250, Type 4X; NRTL listed for 
use with the supplied detector for smoke detection in HVAC system ducts. 

4. Each sensor shall have multiple levels of detection sensitivity. 
5. Sampling Tubes:  Design and dimensions as recommended by manufacturer for 

specific duct size, air velocity, and installation conditions where applied. 
6. Relay Fan Shutdown:  Fully programmable relay rated to interrupt fan motor-

control circuit. 

2.07 HEAT DETECTORS 

A. General Requirements for Heat Detectors:  Comply with UL 521. 

1. Temperature sensors shall test for and communicate the sensitivity range of the 
device. 

B. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 
deg F (57 deg C) or a rate of rise that exceeds 15 deg F (8 deg C) per minute un-
less otherwise indicated. 

1. Mounting:  Twist-lock base interchangeable with smoke-detector bases. 
2. Integral Addressable Module:  Arranged to communicate detector status (normal, 

alarm, or trouble) to fire-alarm control unit. 

C. Heat Detector, Fixed-Temperature Type:  Actuated by temperature that exceeds a 
fixed temperature of 190 deg F (88 deg C). 

1. Mounting:  Twist-lock base interchangeable with smoke-detector bases. 
2. Integral Addressable Module:  Arranged to communicate detector status (normal, 

alarm, or trouble) to fire-alarm control unit. 

2.08 NOTIFICATION APPLIANCES 

A. General Requirements for Notification Appliances:  Individually addressed, con-
nected to a signaling-line circuit, equipped for mounting as indicated, and with 
screw terminals for system connections. 

1. Combination Devices:  Factory-integrated audible and visible devices in a single-
mounting assembly, equipped for mounting as indicated, and with screw terminals 
for system connections. 

B. Chimes, Low-Level Output:  Vibrating type, 75-dBA minimum rated output. 

C. Chimes, High-Level Output:  Vibrating type, 81-dBA minimum rated output. 

D. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the 
operating mechanism behind a grille.  Comply with UL 464.  Horns shall produce 
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a sound-pressure level of 90 dBA, measured 10 feet (3 m) from the horn, using 
the coded signal prescribed in UL 464 test protocol. 

E. Visible Notification Appliances:  Xenon strobe lights complying with UL 1971, 
with clear or nominal white polycarbonate lens mounted on an aluminum face-
plate.  The word "FIRE" is engraved in minimum 1-inch- (25-mm-) high letters 
on the lens. 

1. Rated Light Output: 
a. 15/30/75/110 cd, selectable in the field. 

2. Mounting:  Wall mounted unless otherwise indicated. 
3. For units with guards to prevent physical damage, light output ratings shall be de-

termined with guards in place. 
4. Flashing shall be in a temporal pattern, synchronized with other units. 
5. Strobe Leads:  Factory connected to screw terminals. 
6. Mounting Faceplate:  Factory finished, red. 

F. Voice/Tone Notification Appliances: 

1. Comply with UL 1480. 
2. Speakers for Voice Notification:  Locate speakers for voice notification to provide 

the intelligibility requirements of the "Notification Appliances" and "Emergency 
Communications Systems" chapters in NFPA 72. 

3. High-Range Units:  Rated 2 to 15 W. 
4. Low-Range Units:  Rated 1 to 2 W. 
5. Mounting:  semirecessed or surface mounted and bidirectional. 
6. Matching Transformers:  Tap range matched to acoustical environment of speaker 

location. 

G. Exit Marking Audible Notification Appliance: 

1. Exit marking audible notification appliances shall meet the audibility require-
ments in NFPA 72. 

2. Provide exit marking audible notification appliances at the entrance to all building 
exits. 

3. Provide exit marking audible notification appliances at the entrance to areas of 
refuge with audible signals distinct from those used for building exit marking. 

2.09 FIREFIGHTERS' TWO-WAY TELEPHONE COMMUNICATION SERVICE 

A. Dedicated, two-way, supervised, telephone voice communication links between 
fire-alarm control unit and remote firefighters' telephone stations.  Supervised tel-
ephone lines shall be connected to talk circuits by controls in a control module.  
Provide the following: 
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1. Common-talk type for firefighter use only. 
2. Selective-talk type for use by firefighters and fire wardens. 
3. Controls to disconnect phones from talk circuits if too many phones are in use 

simultaneously.  An indicator lamp shall flash if a phone is disconnected from the 
talk circuits. 

4. Addressable firefighters' phone modules to monitor and control a loop of fire-
fighter phones.  Module shall be capable of differentiating between normal, off-
hook, and trouble conditions. 

5. Audible Pulse and Tone Generator, and High-Intensity Lamp:  When a remote 
telephone is taken off the hook, it causes an audible signal to sound and a high-
intensity lamp to flash at the fire-alarm control unit. 

6. Selector panel controls to provide for simultaneous operation of up to six tele-
phones in selected zones.  Indicate ground faults and open or shorted telephone 
lines on the panel front by individual LEDs. 

7. Remote Telephone Cabinet:  Flush- or surface-mounted cabinet as indicated, fac-
tory-standard red finish, with handset. 

a. Install one-piece handset to cabinet with vandal-resistant armored cord.  
Silk-screened or engraved label on cabinet door, designating "Fire Warden 
Phone" or "Fire Emergency Phone." 

b. With "break-glass" type door access lock. 

8. Remote Telephone Jack Stations:  Single-gang, stainless-steel-plate mounted 
plug, engraved "Fire Warden Phone" or "Fire Emergency Phone." 

2.10 MAGNETIC DOOR HOLDERS 

A. Description:  Units are equipped for wall or floor mounting as indicated and are 
complete with matching doorplate. 

1. Electromagnets:  Require no more than 3 W to develop 25-lbf (111-N) holding 
force. 

2. Wall-Mounted Units:  Flush mounted unless otherwise indicated. 
3. Rating:  24-V ac or dc. 
4. Rating:  120-V ac. 

B. Material and Finish:  Match door hardware. 

2.11 GRAPHIC ANNUNCIATOR 

A. Graphic Annunciator Panel:  Mounted in an aluminum frame with nonglare, min-
imum 3/16-inch- (4.76-mm-) thick, clear acrylic cover over graphic representa-
tion of the facility.  Detector locations shall be represented by red LED lamps.  
Normal system operation shall be indicated by a lighted, green LED.  Trouble 
and supervisory alarms shall be represented by an amber LED. 



  
ALAMEDA EMERGENCY OPERATIONS CENTER 
JULY 28, 2014, 213091.00 

28 31 11 - 17 
DIGITAL, ADDRESSABLE FIRE-

ALARM SYSTEM 

1. Comply with UL 864. 
2. Operating voltage shall be 24-V dc provided by a local 24-V power supply pro-

vided with the annunciator. 
3. Include built-in voltage regulation, reverse polarity protection, RS 232/422 serial 

communications, and a lamp test switch. 
4. Surface mounted in a NEMA 250, Type 1 cabinet, with key lock and no exposed 

screws or hinges. 
5. Graphic representation of the facility shall be a CAD drawing and each detector 

shall be represented by an LED in its actual location.  CAD drawing shall be at 
1/8-inch per foot (10-mm per meter) scale or larger. 

6. The LED representing a detector shall flash two times per second while detector 
is an alarm. 

2.12 REMOTE ANNUNCIATOR 

A. Description:  Annunciator functions shall match those of fire-alarm control unit 
for alarm, supervisory, and trouble indications.  Manual switching functions shall 
match those of fire-alarm control unit, including acknowledging, silencing, reset-
ting, and testing. 

1. Mounting:  Surface cabinet, NEMA 250, Type 1. 

B. Display Type and Functional Performance:  Alphanumeric display and LED indi-
cating lights shall match those of fire-alarm control unit.  Provide controls to 
acknowledge, silence, reset, and test functions for alarm, supervisory, and trouble 
signals. 

2.13 ADDRESSABLE INTERFACE DEVICE 

A. General: 

1. Include address-setting means on the module. 
2. Store an internal identifying code for control panel use to identify the module 

type. 
3. Listed for controlling HVAC fan motor controllers. 

B. Monitor Module:  Microelectronic module providing a system address for alarm-
initiating devices for wired applications with normally open contacts. 

C. Integral Relay:  Capable of providing a direct signal to elevator controller to initi-
ate elevator recall and to circuit-breaker shunt trip for power shutdown. 

1. Allow the control panel to switch the relay contacts on command. 
2. Have a minimum of two normally open and two normally closed contacts availa-

ble for field wiring. 
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D. Control Module: 

1. Operate notification devices. 
2. Operate solenoids for use in sprinkler service. 

2.14 DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A. Digital alarm communicator transmitter shall be acceptable to the remote central 
station and shall comply with UL 632. 

B. Functional Performance:  Unit shall receive an alarm, supervisory, or trouble sig-
nal from fire-alarm control unit and automatically capture two telephone line(s) 
and dial a preset number for a remote central station.  When contact is made with 
central station(s), signals shall be transmitted.  If service on either line is inter-
rupted for longer than 45 seconds, transmitter shall initiate a local trouble signal 
and transmit the signal indicating loss of telephone line to the remote alarm re-
ceiving station over the remaining line.  Transmitter shall automatically report 
telephone service restoration to the central station.  If service is lost on both tele-
phone lines, transmitter shall initiate the local trouble signal. 

C. Local functions and display at the digital alarm communicator transmitter shall 
include the following: 

1. Verification that both telephone lines are available. 
2. Programming device. 
3. LED display. 
4. Manual test report function and manual transmission clear indication. 
5. Communications failure with the central station or fire-alarm control unit. 

D. Digital data transmission shall include the following: 

1. Address of the alarm-initiating device. 
2. Address of the supervisory signal. 
3. Address of the trouble-initiating device. 
4. Loss of ac supply. 
5. Loss of power. 
6. Low battery. 
7. Abnormal test signal. 
8. Communication bus failure. 

E. Secondary Power:  Integral rechargeable battery and automatic charger. 

F. Self-Test:  Conducted automatically every 24 hours with report transmitted to 
central station. 
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2.15 RADIO ALARM TRANSMITTER 

A. Transmitter shall comply with NFPA 1221 and 47 CFR 90. 

B. Description:  Manufacturer's standard commercial product; factory assembled, 
wired, and tested; ready for installation and operation. 

1. Packaging:  A single, modular, NEMA 250, Type 1 metal enclosure with a tam-
per-resistant flush tumbler lock. 

2. Signal Transmission Mode and Frequency:  VHF or UHF 2-W power output, co-
ordinated with operating characteristics of the established remote alarm receiving 
station designated by Owner. 

3. Normal Power Input:  120-V ac. 
4. Secondary Power:  Integral-sealed, rechargeable, 12-V battery and charger.  

Comply with NFPA 72 requirements for battery capacity; submit calculations. 
5. Antenna:  Omnidirectional, coaxial half-wave, dipole type with driving point im-

pedance matched to transmitter and antenna cable output impedance.  Wind-load 
strength of antenna and mounting hardware and supports shall withstand 100 mph 
(160 km/h) with a gust factor of 1.3 without failure. 

6. Antenna Cable:  Coaxial cable with impedance matched to the transmitter output 
impedance. 

7. Antenna-Cable Connectors:  Weatherproof. 
8. Alarm Interface Devices:  Circuit boards, modules, and other auxiliary devices, 

integral to the transmitter, matching fire-alarm and other system outputs to mes-
sage-generating inputs of the transmitter that produce required message transmis-
sions. 

C. Functional Performance:  Unit shall receive alarm, supervisory, or trouble signal 
from fire-alarm control unit or from its own internal sensors or controls and shall 
automatically transmit signal along with a unique code that identifies the trans-
mitting station to the remote alarm receiving station.  Transmitted messages shall 
correspond to standard designations for fire-reporting system to which the signal 
is being transmitted and shall include separately designated messages in response 
to the following events or conditions: 

1. Transmitter Low-Battery Condition:  Sent when battery voltage is below 85 per-
cent of rated value. 

2. System Test Message:  Initiated manually by a test switch within the transmitter 
cabinet, or automatically at an optionally preselected time, once every 24 hours, 
with transmission time controlled by a programmed timing device integral to 
transmitter controls. 

3. Transmitter Trouble Message:  Actuated by failure, in excess of one-minute dura-
tion, of the transmitter normal power source, derangement of the wiring of the 
transmitter, or any alarm input interface circuit or device connected to it. 

4. Local Fire-Alarm-System Trouble Message:  Initiated by events or conditions that 
cause a trouble signal to be indicated on the building system. 
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5. Local Fire-Alarm-System Alarm Message:  Actuated when the building system 
goes into an alarm state.  Identifies device that initiated the alarm. 

6. Local Fire-Alarm-System, Supervisory-Alarm Message:  Actuated when the 
building alarm system indicates a supervisory alarm. 

2.16 NETWORK COMMUNICATIONS 

A. Provide network communications for fire-alarm system according to fire-alarm 
manufacturer's written requirements. 

B. Provide network communications pathway per manufacturer's written require-
ments and requirements in NFPA 72 and NFPA 70. 

2.17 SYSTEM PRINTER 

A. Printer shall be listed and labeled as an integral part of fire-alarm system. 

2.18 DEVICE GUARDS 

A. Description:  Welded wire mesh of size and shape for the manual station, smoke 
detector, gong, or other device requiring protection. 

1. Factory fabricated and furnished by device manufacturer. 
2. Finish:  Paint of color to match the protected device. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for ventilation, 
temperature, humidity, and other conditions affecting performance of the Work. 

1. Verify that manufacturer's written instructions for environmental conditions have 
been permanently established in spaces where equipment and wiring are installed, 
before installation begins. 

B. Examine roughing-in for electrical connections to verify actual locations of con-
nections before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 EQUIPMENT INSTALLATION 
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A. Comply with NFPA 72, NFPA 101, and requirements of authorities having juris-
diction for installation and testing of fire-alarm equipment.  Install all electrical 
wiring to comply with requirements in NFPA 70 including, but not limited to, Ar-
ticle 760, "Fire Alarm Systems." 

1. Devices placed in service before all other trades have completed cleanup shall be 
replaced. 

2. Devices installed but not yet placed in service shall be protected from construc-
tion dust, debris, dirt, moisture, and damage according to manufacturer's written 
storage instructions. 

B. Connecting to Existing Equipment:  Verify that existing fire-alarm system is op-
erational before making changes or connections. 

1. Connect new equipment to existing control panel in existing part of the building. 
2. Connect new equipment to existing monitoring equipment at the supervising sta-

tion. 
3. Expand, modify, and supplement existing control and monitoring equipment as 

necessary to extend existing control and monitoring functions to the new points.  
New components shall be capable of merging with existing configuration without 
degrading the performance of either system. 

4. Install seismic bracing.   
5. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 

indicated, install dowel rods on 18-inch (460-mm) centers around the full perime-
ter of concrete base. 

6. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete floor. 

7. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

8. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

C. Equipment Mounting:  Install fire-alarm control unit on finished floor. 

D. Install wall-mounted equipment, with tops of cabinets not more than 78 inches 
(1980 mm) above the finished floor. 

1. Comply with requirements for seismic-restraint devices specified in Sec-
tion 260548 "Vibration and Seismic Controls for Electrical Systems." 

E. Manual Fire-Alarm Boxes: 

1. Install manual fire-alarm box in the normal path of egress within 60 inches (1520 
mm) of the exit doorway. 

2. Mount manual fire-alarm box on a background of a contrasting color. 
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3. The operable part of manual fire-alarm box shall be between 42 inches (1060 
mm) and 48 inches (1220 mm) above floor level.  All devices shall be mounted at 
the same height unless otherwise indicated. 

F. Smoke- or Heat-Detector Spacing: 

1. Comply with the "Smoke-Sensing Fire Detectors" section in the "Initiating Devic-
es" chapter in NFPA 72, for smoke-detector spacing. 

2. Comply with the "Heat-Sensing Fire Detectors" section in the "Initiating Devices" 
chapter in NFPA 72, for heat-detector spacing. 

3. Smooth ceiling spacing shall not exceed 30 feet (9 m). 
4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for 

high ceiling areas shall be determined according to Annex A in NFPA 72. 
5. HVAC:  Locate detectors not closer than 36 inches (910 mm) from air-supply dif-

fuser or return-air opening. 
6. Lighting Fixtures:  Locate detectors not closer than 12 inches (300 mm) from any 

part of a lighting fixture and not directly above pendant mounted or indirect light-
ing. 

G. Install a cover on each smoke detector that is not placed in service during con-
struction.  Cover shall remain in place except during system testing.  Remove 
cover prior to system turnover. 

1. Do not install smoke detector in duct smoke-detector housing during construction.  
Install detector only during system testing and prior to system turnover. 

H. Elevator Shafts:  Coordinate temperature rating and location with sprinkler rating 
and location.  Do not install smoke detectors in sprinklered elevator shafts. 

I. Single-Station Smoke Detectors:  Where more than one smoke alarm is installed 
within a dwelling or suite, they shall be connected so that the operation of any 
smoke alarm causes the alarm in all smoke alarms to sound. 

J. Remote Status and Alarm Indicators:  Install in a visible location near each 
smoke detector, sprinkler water-flow switch, and valve-tamper switch that is not 
readily visible from normal viewing position. 

K. Audible Alarm-Indicating Devices:  Install not less than 6 inches (150 mm) be-
low the ceiling.  Install bells and horns on flush-mounted back boxes with the de-
vice-operating mechanism concealed behind a grille.  Install all devices at the 
same height unless otherwise indicated. 

L. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm 
horn and at least 6 inches (150 mm) below the ceiling.  Install all devices at the 
same height unless otherwise indicated. 
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M. Device Location-Indicating Lights:  Locate in public space near the device they 
monitor. 

N. Antenna for Radio Alarm Transmitter:  Mount to building structure where indi-
cated.  Use mounting arrangement and substrate connection that resists 100-mph 
(160-km/h) wind load with a gust factor of 1.3 without damage. 

3.03 PATHWAYS 

A. Pathways above recessed ceilings and in nonaccessible locations may be routed 
exposed. 

1. Exposed pathways located less than 96 inches (2440 mm) above the floor shall be 
installed in EMT. 

B. Pathways shall be installed in EMT. 

C. Exposed EMT shall be painted red enamel. 

3.04 CONNECTIONS 

A. For fire-protection systems related to doors in fire-rated walls and partitions and 
to doors in smoke partitions, comply with requirements in Section 087100 "Door 
Hardware." Connect hardware and devices to fire-alarm system. 

1. Verify that hardware and devices are listed for use with installed fire-alarm sys-
tem before making connections. 

B. Make addressable connections with a supervised interface device to the following 
devices and systems.  Install the interface device less than 36 inches (910 mm) 
from the device controlled.  Make an addressable confirmation connection when 
such feedback is available at the device or system being controlled. 

1. Alarm-initiating connection to smoke-control system (smoke management) at 
firefighters' smoke-control system panel. 

2. Alarm-initiating connection to stairwell and elevator-shaft pressurization systems. 
3. Smoke dampers in air ducts of designated HVAC duct systems. 
4. Magnetically held-open doors. 
5. Electronically locked doors and access gates. 
6. Alarm-initiating connection to elevator recall system and components. 
7. Alarm-initiating connection to activate emergency lighting control. 
8. Alarm-initiating connection to activate emergency shutoffs for gas and fuel sup-

plies. 
9. Supervisory connections at valve supervisory switches. 
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10. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler sys-
tem. 

11. Supervisory connections at elevator shunt-trip breaker. 
12. Data communication circuits for connection to building management system. 
13. Data communication circuits for connection to mass notification system. 
14. Supervisory connections at fire-extinguisher locations. 
15. Supervisory connections at fire-pump power failure including a dead-phase or 

phase-reversal condition. 
16. Supervisory connections at fire-pump engine control panel. 

3.05 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with re-
quirements for identification specified in Section 260553 "Identification for Elec-
trical Systems." 

B. Install framed instructions in a location visible from fire-alarm control unit. 

3.06 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  
Install a ground wire from main service ground to fire-alarm control unit. 

B. Ground shielded cables at the control panel location only.  Insulate shield at de-
vice location. 

3.07 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by authorities having jurisdiction. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative 
to test and inspect components, assemblies, and equipment installations, includ-
ing connections. 

C. Perform tests and inspections. 

D. Perform the following tests and inspections: 

1. Visual Inspection:  Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed record Drawings and system docu-
mentation that is required by the "Completion Documents, Preparation" ta-
ble in the "Documentation" section of the "Fundamentals" chapter in 
NFPA 72. 
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b. Comply with the "Visual Inspection Frequencies" table in the "Inspection" 
section of the "Inspection, Testing and Maintenance" chapter in NFPA 72; 
retain the "Initial/Reacceptance" column and list only the installed compo-
nents. 

2. System Testing:  Comply with the "Test Methods" table in the "Testing" section 
of the "Inspection, Testing and Maintenance" chapter in NFPA 72. 

3. Test audible appliances for the public operating mode according to manufacturer's 
written instructions.  Perform the test using a portable sound-level meter comply-
ing with Type 2 requirements in ANSI S1.4. 

4. Test audible appliances for the private operating mode according to manufactur-
er's written instructions. 

5. Test visible appliances for the public operating mode according to manufacturer's 
written instructions. 

6. Factory-authorized service representative shall prepare the "Fire Alarm System 
Record of Completion" in the "Documentation" section of the "Fundamentals" 
chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records" sec-
tion of the "Inspection, Testing and Maintenance" chapter in NFPA 72. 

E. Reacceptance Testing:  Perform reacceptance testing to verify the proper opera-
tion of added or replaced devices and appliances. 

F. Fire-alarm system will be considered defective if it does not pass tests and in-
spections. 

G. Prepare test and inspection reports. 

H. Maintenance Test and Inspection:  Perform tests and inspections listed for week-
ly, monthly, quarterly, and semiannual periods.  Use forms developed for initial 
tests and inspections. 

I. Annual Test and Inspection:  One year after date of Substantial Completion, test 
fire-alarm system complying with visual and testing inspection requirements in 
NFPA 72.  Use forms developed for initial tests and inspections. 

3.08 MAINTENANCE SERVICE 

A. Initial Maintenance Service:  Beginning at Substantial Completion, maintenance 
service shall include 12 months' full maintenance by skilled employees of manu-
facturer's designated service organization.  Include preventive maintenance, re-
pair or replacement of worn or defective components, lubrication, cleaning, and 
adjusting as required for proper operation.  Parts and supplies shall be manufac-
turer's authorized replacement parts and supplies. 
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1. Include visual inspections according to the "Visual Inspection Frequencies" table 
in the "Testing" paragraph of the "Inspection, Testing and Maintenance" chapter 
in NFPA 72. 

2. Perform tests in the "Test Methods" table in the "Testing" paragraph of the "In-
spection, Testing and Maintenance" chapter in NFPA 72. 

3. Perform tests per the "Testing Frequencies" table in the "Testing" paragraph of 
the "Inspection, Testing and Maintenance" chapter in NFPA 72. 

3.09 SOFTWARE SERVICE AGREEMENT 

A. Comply with UL 864. 

B. Technical Support:  Beginning at Substantial Completion, service agreement shall 
include software support for two years. 

C. Upgrade Service:  At Substantial Completion, update software to latest version.  
Install and program software upgrades that become available within two years 
from date of Substantial Completion.  Upgrading software shall include operating 
system and new or revised licenses for using software. 

1. Upgrade Notice:  At least 30 days to allow Owner to schedule access to system 
and to upgrade computer equipment if necessary. 

3.10 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain fire-alarm 
system. 

END OF SECTION 28 31 11 
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SECTION 31 10 00 – SITE PREPARATION  
 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This section describes general requirements, products, and methods of execution 

relating to site preparation, unless otherwise noted. This section applies to:  

1. Surface and subsurface demolition. 

2. Backfilling of excavations and depressions. 

3. Coordination, demolition and/or relocation of existing utilities.   

4. Prior to start of demolition of facilities, shut-off, disconnect, cut, and cap 

where required, underground utility services to facilities. 

5. Removal of A.C. pavement driveway and concrete pavement, concrete pads, 

and A.C. curbing. 

6. Removal of cyclone wire, wood fences and barricades. 

7. Removal of storm drainage piping, catch basins, and manholes. 

8. Removal of vegetation and trees as specified herein. 

B. Contractor shall provide labor, material and equipment required for demolishing, 

cutting, removing and disposing of existing construction as designated and shown 

on the drawings for the following as required, unless otherwise noted. 

C. Coordinate all work with capping or sealing of existing utilities. 

D. Related Sections: 

1. Section 31 22 00 – EARTHWORK AND GRADING. 

2. Section 31 23 33 – TRENCHING, BACKFILLING, AND COMPACTING. 

1.02 SUBMITTALS 

A. Comply with requirements of Section 01 33 00 – SUBMITTAL PROCEDURES.   

B. Submit copies of all permits and certificates required for the project to Owner, for 

record purposes. 

C. Permits and notices authorizing demolition. 

D. Submit copy of letters or certificates of severance of utilities services from the 

affected agencies or utilities. 
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E. Submit copies of proposed haul route(s) from the demolition worksite to an 

authorized disposal site as approved by authority having jurisdiction. 

F. Submit copy of permit for transport and disposal of debris. 

G. Make arrangements of disposing of waste and excess materials at a legally 

licensed landfill/disposal facility outside worksite and pay cost thereof. 

H. Photograph existing conditions of existing structure surfaces, equipments, and 

adjacent improvements that might be misconstrued as damage related to removal 

operations. File photographs with Owner prior to start of work. 

I. Submit proposed dust control measures and a copy of approved permit. 

J. Submit proposed noise control measures and a copy of approved permit. 

K. Work Schedule: Submit a proposed schedule of work items to be performed, and a 

description of how the work is to be accomplished, for the review by the Owner’s 

Representatives. 

L. Report of inspections conducted with the Owner’s Representative both before and 

after performing work. 

1.03 QUALITY ASSURANCE 

A. Comply with the following Standards: American National Standards Institute, Inc. 

“American National Standard Safety Requirements for Demolition” (ANSI A10.6 

and A10.8). 

B. Regulatory Agencies: 

1. Comply with rules and regulations of State of California, California Code of 

Regulations, Title 8, Industrial Relations, Chapter 4, Subchapter 4, 

“Construction Safety Order.”  

2. Comply with applicable local and state agencies having jurisdiction. 

3. Comply with governing EPA notification regulations. 

C. Secure all required Permits or Certificates for demolition or discontinuance of 

utilities, prior to beginning the work. 

1.04 PROJECT CONDITIONS 

A.  Owner assumes no responsibility for actual condition of the site to be altered. 

1. Conditions existing at time of inspection for bidding purpose will be 

maintained by Owner as far as practical. 
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B. Disposal of Existing Improvements: 

1. All materials indicated to be removed shall become the property of the 

Contractor; dispose of these outside the project site. 

a. Do not dispose of removed materials to the general public by sale, gift 

or in any other manner at the Site. 

b. These provisions shall not be construed as limiting or prohibiting sale 

or disposal of such materials at the Site to duly licensed Contractors or 

material suppliers, provided materials are removed from the 

construction site by the Contractor. 

2. All removal of debris from the site, including removal of inventory to site of 

storage, is part of this Contract and shall be done by Contractor’s employees 

and no others. 

C. Salvage and Reuse: 

1. Where units or items of existing work are designated in Section 013113 - 

PROJECT COORDINATION or Contract Plans to be removed and reused in 

the new work or are to become salvage, remove such units or items 

carefully. 

a. Use tools and methods that will not damage such units or items. 

b. Protect underlying or adjoining work from damage. 

c. Salvaged items shall be cleaned by the Contractor. 

2. Recycle AC pavement and Class II AB where practical. 

3. Recycle concrete where practical. 

4. Items indicated to be salvaged shall be removed carefully, cleaned, and 

returned to the Owner.  Coordinate with the Owner’s Representative. 

D. Protection: 

1. Erect and maintain temporary bracing, shoring, lights, and barricades, except 

construction barricades for subsequent new construction, warning signs, and 

guards necessary to protect public, the Owner’s employees, finishes, 

improvements to remain and adjoining property from damage, all in 

accordance with applicable regulations. 

2. Wet down areas affected by this work as required to prevent dust and dirt 

from rising. 

E. Scheduling: 

1. Coordinate with the Owner’s Representative in scheduling noisy or dirty 

work. 

2. Schedule work at the Owner’s convenience to cause minimal interference 

with the Owner’s normal operations. 

3. Jack hammering will be allowed only during the following time periods 7:00 

AM - 6:00 PM on weekdays.  

F. Traffic Circulation: Ensure minimum interference with roads, streets, driveways, 

sidewalks, and adjacent facilities.  
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1. Do not close or obstruct public thoroughfares without first obtaining the 

required permit or permission of the responsible jurisdiction. 

2. Where closing of a vehicular or pedestrian traffic circulation route is 

necessary, provide adequate directional signs to minimize the potential for 

confusion.  

3. Maintain emergency access routes and coordinate any interruptions with 

local entities. 

4. Provide pedestrian paths as necessary and coordinate with the Owner. 

PART 2 – PRODUCTS  

2.01. PIPE ABANDONMENT MATERIALS 

A. Slurry cement backfill conforming to Caltrans Standard Specification 19-3.02D. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas affected by work of this Section and verify following: 

1. Disconnection of utilities as required. 

2. That utilities serving occupied portions of buildings on and off the site will 

not be disturbed. 

3. Removal by the Owner of the Owner’s personal property, movable furniture 

and equipment items not designated for relocation. 

B. Document video and/or photograph, as necessary, existing items to remain that are 

damaged and submit photographs to Owner. 

C. Where existing conditions conflict with representations of the Contract 

Documents, notify the Owner’s Representative and obtain clarifications. Do not 

perform work affecting the conflicting conditions until clarification of the conflict 

is received. 

3.02 PREPARATION 

A. Verify that the area to be demolished or removed has been vacated, or adequate 

space made available to perform the work. 

B. Arrange for, and verify termination of utility services to include removing meters 

and capping of lines. 
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C. Lay out cutting work at Job Site and coordinate with related work for which 

cutting is required. 

3.03 DEMOLITION 

A. If known or suspected hazardous materials are encountered during operations, stop 

operations immediately and notify the Owner’s Representative. 

B. Perform work in accordance with ANSI A10.6-1969 unless otherwise noted. 

C. Provide noise and dust abatement as required to prevent contamination of adjacent 

areas. 

D. Remove all materials not designated as salvage, in their entirety. 

E. Remove building foundations in their entirety, unless otherwise indicated on the 

plans. 

F. Fill voids in the land left by the removal of existing structures as follows: 

1. In accordance with the requirements of Section 31 22 00 – EARTHWORK 

AND GRADING. Grade finished remaining surface to the contours shown, 

or if not shown, to match the existing natural contours. 

G. Lower, or remove, heavy structural framing members by hoist or crane. 

H. Concrete and Masonry: 

1. Demolish concrete and masonry in sections, less than 3 feet in any direction. 

2. Method of cutting shall be limited to saw cutting and torch. 

I. If unknown items such as human remains are encountered during operations, stop 

operations immediately and notify the Owner’s Representative. 

J. The Owner’s Representative will provide a list of any items to be stockpiled for 

future use.  Stockpile location will be a site on campus determined by the Owner’s 

Representative. 

3.04 DEMOLITION AND REMOVAL OF AC PAVEMENT: 

A. Saw cut pavement at edge of demolition area. 

B. Break pavement and remove. 

C. Remove any base material, gravel, and/or or any other non-native soil. 
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3.05  CUTTING 

A. Make new openings neat. 

B. Do not cut or alter structural members and any utilities including appurtenances 

unless indicated to do so in the Construction Documents or written approval is 

received from the Architect. 

C. Take care not to damage reinforcing or structural steel scheduled to remain in 

place. 

D. Concrete: Cut new openings in concrete by coring and saw cutting. Saw run-bys 

will not be permitted. 

3.06  PREPARATION FOR NEW FINISH WORK 

A. Where demolished surfaces are scheduled to receive new finishes, Contractor shall 

restore such substrate to a condition ready to receive the scheduled new finishes, 

including grinding or leveling.  

3.07 UTILITY REMOVAL: 

A. Where utility removal is shown on the plans, excavate to expose existing utility, 

demolish and remove section of pipe or conduit indicated. Cap section of pipe or 

conduit to remain. Mark end of utility with stake, rebar, or Surveyor’s marker. 

B. Provide thrust block or other mechanical restraint where dead end is created on 

pressurized pipe systems. Thrust blocks shall be per NFPA 24 Standards. 

C. Included in demolition are any appurtenances, including but not limited to valves, 

valve boxes, and irrigation system components. 

D. Backfill trench in accordance with requirements of Section 31 23 33 – 

TRENCHING, BACKFILLING, AND COMPACTING. 

3.08  DISPOSAL OF DEMOLISHED MATERIALS 

A. Promptly dispose of demolished materials. Do not allow demolished materials to 

accumulate on-site. 

B. Burning of demolished materials on-site is prohibited.  Burning may be performed 

off-site of Owner’s property provided it is done in a legal manner. 

3.09  FIELD QUALITY CONTROL 
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A. The Owner’s Representative and Architect will accompany the Contractor before 

and after performance of work to observe physical condition of existing structures 

or improvements involved. 

 

END OF SECTION 31 10 00 
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SECTION 31 22 00 – EARTHWORK AND GRADING  

PART 1 - GENERAL 

1.01 SUMMARY: 

A. This section describes general requirements, products, and methods of execution 

relating to on-site earthwork. Any work within the public right-of-way shall be 

constructed to the standards of the City of Alameda; State of California Department 

of Transportation. Work includes, but is not limited to, the following: 

1. Grading. 

2. Material. 

3. Excavation. 

4. Filling and backfilling. 

5. Soil Sterilant. 

6. Termiticide. 

B. Provide labor, material and equipment and services necessary to complete the 

excavations, re-compaction and finish grading as specified and indicated on 

Drawings.  

1. Obtain permit from local authorities. 

2. Provide surveying for grading operations. 

3. Provide shoring design. 

4. Provide dewatering operations. 

5. Provide site grading, cut, fill and finish. 

6. Provide excavation and backfill for filling construction, including trenches 

within building lines. 

7. Preparation for subgrade for building slabs, walks, pavements, and 

landscaping. 

8. Provide distribution of stockpiled topsoil. 

9. Provide sub-base course for walks and pavements. 

10. Provide engineered fills for building slabs and foundations. 

11. Provide sand and gravel for capillary break/moisture barrier under building 

slabs. 

12. Provide sub-surface drainage backfill for walls and trenches. 

C. The work includes removal and legal disposal off the site of debris, rubbish and 

other materials resulting from clearing and grubbing operations. 

D. Work specified in Related Sections: 

1. Section 31 10 00 – SITE PREPARATION AND DEMOLTION AND 

DEMOLITION.  
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2. Section 31 23 33 – TRENCHING, BACKFILLING, AND COMPACTING. 

1.02 DEFINITIONS: 

A. Engineered Fill: 

1. Soil or soil-rock material approved by Owner’s Representative used by the 

Contractor in order to raise grades or to backfill excavations. 

2. The Owner’s Testing Agency will make sufficient tests and/or observations 

for the purpose of issuing a written statement that material meets or exceeds 

the specification requirements. 

B. On-site Material: Soil or earth material obtained from required on-site excavation. 

C. Treatment soil (Bio-Retention Soil); planting soil material for treatment of surface 

storm water in bio-retention areas in accordance with Attachment L of the 

Municipal Regional Permit. 

D. Excavation: Consists of the removal of material encountered to subgrade elevations 

and the re-use or disposal of materials removed. 

E. Subgrade: The uppermost surface of an excavation or the top surface of a fill or 

backfill immediately below sub-base, drainage fill, rock base course, or topsoil 

materials. 

F. Import Material: Soil material obtained off-site when sufficient approved soil 

material is not available from excavations. 

G. Base Course: The layer placed between the sub-base and surface pavement in a 

paving system. 

H. Relative Compaction: In-place dry density of soil expressed as percentage of 

maximum dry density of same materials, as determined by laboratory test procedure 

American Society for Testing and Materials (ASTM) D1557. {NTE: Verify with 

Geotech which testing method is to be used} 

I. Overexcavation: Removal of material below required subgrade elevations. 

1.03 SUBMITTALS: 

A. Comply with provisions of Section 01 33 00 – SUBMITTAL PROCEDURES.   

B. Product Data: Manufacturer’s literature and data, including, where applicable, 

capacity, labels, or other markings on equipment made to the specified standards for 

materials, for the following: 
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1. Imported materials.   

2. Class II aggregate base (Caltrans Section 26). 

3. Soil Sterilant. 

4. Termiticide. 

5. Cement Treatment. 

6. Geotextiles. 

7. Subdrainage Pipe. 

C. Test Reports: Submit following reports for import material directly to Architect  

from the Contractor’s testing services: 

1. Test reports on borrow material. 

2. Density test reports. 

3. One optimum moisture-maximum density curve for each type of soil 

encountered. 

4. Report of actual unconfined compressive strength and/or results of bearing 

test of each strata tested. 

5. At least one laboratory optimum moisture - maximum dry density curve for 

each type of soil encountered. 

6. Soil percolation rate test for soils to be used in Storm water treatment zones. 

D. Shoring Design: Where shoring is required by State Law or determined by the 

Contractor to be necessary, provide proposed excavation shoring method for review 

prior to commencement of excavation requiring shoring. Include the following 

information: 

1. Basic design assumptions. 

2. Design Calculations. 

3. Describe materials or shoring system to be used. 

4. Indicate whether or not any components will remain after filling or 

backfilling. 

5. The shop drawings for the proposed shoring system. 

6. Coordinate with the Construction Documents and identify any proposed 

modifications or deviations. 

7. Certification of the above by a registered professional civil or structural 

engineer licensed by the State of California. 

8. Submittal will be reviewed for general conformance with project plans, but no 

review of calculations will be provided. 

E. Dewatering Plan: Based upon site surface and subsurface conditions, including 

available geotechnical and hydrological data, provide a system to perform the 

following: 

1. Lower the ground water level below bottom of excavation. 

2. Relieve the hydrostatic pressure below the subgrade to prevent uplift. 

3. Prevent surface drainage from accumulating within work area. 

4. Legally discharge and dispose of excess water. 
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5. Submit description of basic components of proposed dewatering system and 

its planned method of operation. 

F. Samples: 

1. 20-lb. samples sealed in air-tight containers, of each proposed fill and backfill 

soil material from on-site or borrow sources. Provide to Geotechnical 

Engineer as requested.  

2. 20-lb samples sealed in air tight containers of specialty soils for submission to 

a plant and soil testing facility for analysis. Include perc test and sieve 

analysis. 

G. Pad Certification 

1. Submit a pad certification stamped by a California Licensed Land Surveyor.  

H. Storm Water Pollution Prevention / Erosion Control Plans.  

I. Permit/Notice of Intent (N.O.I.), for discharge of storm run-off from the 

construction site. 

J. Haul Routes.  

1.04 ASSURANCE: 

A. Requirements of Regulatory Agencies: 

1. Comply with State of California Business and Transportation Agency, 

California Department of Transportation (CDT, Caltrans) “Standard 

Specifications” (Caltrans Standard Specification). 

2. Comply with State of California Code of Regulations (CCR). 

3. Comply with State of California Construction Safety Orders, Latest Edition 

(CAL/OSHA). 

4. City of Alameda Department of Public Works, Standards and Specifications 

and Drawings, latest edition. 

5. BCBG, ACOE, Fish and Game.   

B. Soil Testing: 

1. Owner will engage a geotechnical testing agency, to include testing soil 

materials proposed for use in the work and for quality control testing during 

excavation and fill operations. 

2. Test results will be distributed in compliance with Section 01 45 23 – 

TESTING AND INSPECTION SERVICES.  

C. Codes and Standards: 

1. Perform excavation work in compliance with applicable requirements of 

authorities having jurisdiction. 
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2. Statewide General Permit to Discharge Storm Water associated with 

construction activity. 

D. Comply with the latest editions of the following Standards and Regulations: 

1. American Society for Testing and Materials (ASTM): 

a. Concrete Aggregates. 

b. C125: Standard Terminology Relating to Concrete and Concrete 

Aggregates. 

c. C136: Sieve Analysis of Fine and Coarse Aggregates. 

d. C566: Total Evaporable Moisture Content of Aggregate by Drying. 

e. D421: Dry Preparation of Soil Samples for Particle-Size Analysis and 

Determination of Soil Constants. 

f. D422: Particle Size Analysis of Soil. 

g. D854: Specific Gravity of Soils. 

h. D1556: Density of Soil by the Sand Cone Method. 

i. D1557: Laboratory Compaction Characteristics of Soil Using Modified 

Effort 

j. D2216: Determination of Water (Moisture) Content of Soil, Rock, and 

Soil-Aggregate Mixtures. 

k. D2487: Classification of Soils for Engineering Purposes. 

l. D2922: Density of Soil and Soil-Aggregate in Place by Nuclear Methods 

(Shallow Depth) 

m. D2937: Density of Soil in Place by Drive Cylinder Method. 

n. D3017: Water Content of Soil and Rock in Place by Nuclear Methods 

(Shallow Depth). 

o. D4318: Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 

2. California Code of Regulations, Title 24, Part 2 - Basic Building Regulations, 

Chapter 24 - Excavations, Foundations, and Retaining Walls. 

3. California Department of Transportation (Caltrans) Standard Specifications: 

a. Section 17: Watering. 

b. Section 18: Dust Palliative. 

c. Section 19: Earthwork. 

4. CAL/OSHA, Title 8. 

5.  City of Alameda Standard Plans and Specifications 

6. Other authorities having jurisdiction 

E. Geotechnical Engineering Services:  

1. Geotechnical Engineer shall be provided by the Owner or Contractor, as the 

Owner Representative to observe grading observations during preparation 

offsite, excavation, and compaction of fill materials. 

2. Make visits to site to familiarize him generally with progress and quality of 

work. 

3. Make field observations and tests to enable him to form opinions regarding 

adequacy of site preparation, acceptability of fill materials and extent to which 



  
  

CITY OF ALAMEDA, EMERGENCY OPERATIONS CENTER 31 22 00 - 6 

AUGUST 25, 2014          2131091.00 EARTHWORK AND GRADING
 

 

 

earthwork construction and relative compaction comply with specifications 

requirements.  

4. Examine conditions exposed in foundation excavations. 

F. Site Information: 

1. Geotechnical Investigation Reports are available for examination by 

Contractor.   

2. Additional soil borings and other exploratory operations may be made by 

Contractor at no cost to Owner. Submit proposed boring locations for review 

prior to performing the work. 

1.05  DELIVERY, STORAGE, AND HANDLING: 

A. Protect materials of this section before, during and after installation; objects 

designated to be retained; and the installed work of other trades. 

B. In the event of damage to any of these items, immediately make repairs or 

replacements necessary to the acceptance of the Owner’s Representative and at no 

additional cost to the Owner. 

C. Comply with provisions of Section 01 57 00 – TEMPORARY FACILITIES AND 

CONTROLS where necessary to control dust and noise on and near the work 

caused by operations during performance of the Work.  

1.06 PROJECT CONDITIONS: 

A. Site Information: Review the geotechnical report identified in Section 02 30 00 – 

SUBSURFACE INVESTIGATION.  

1. The character of the material to be excavated or used for subgrade is not 

necessarily as indicated. 

2. Ground water elevations indicated are those existing at the time subsurface 

investigations were made and do not necessarily represent ground water 

elevation at the time of construction. 

B. Environmental Requirements: 

1. When unfavorable weather conditions necessitate interrupting filling and 

grading operations, prepare areas by compaction of surface and grading to 

avoid collection of water.  

2. Provide adequate temporary drainage to prevent erosion. 

3. After interruption, reestablish compaction specified in last layer before 

resuming work. 
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4. Protect existing storm drainage system from silt and debris resulting from 

construction activities. If contamination occurs, remove contamination at no 

cost to Owner. 

5. Protect existing streams, ditches and storm drain inlets from water-borne soil 

by means of straw bale dikes, filter fiber dams, or other methods. 

C. Protections of open excavations. 

1. Barricade open excavations and post with warning lights. 

2. Comply with requirements of Section 01 57 00 –TEMPORARY FACILITIES 

AND CONTROLS. 

3. Operate warning lights as recommended by authorities having jurisdiction. 

4. Protect structures, utilities, sidewalks, pavements, and other facilities 

immediately adjacent to excavations, from damages caused by settlement, 

lateral movement, undermining, washout and other hazards. 

D. Protection of Subgrade 

1. Protection of Subgrade: Do not allow equipment to pump or rut subgrade, 

stripped areas, footing excavations, or other areas prepared for project. 

2. At Contractor’s option, a working pad of granular material may be laid to 

protect footing and floor subgrade soils from disruption by traffic during wet 

conditions.  

E. Transport of soils. 

1. Transport all excess soils materials by legally approved methods to disposal 

areas. 

2. Coordinate with the Owner’s Representative. 

3. Sufficient topsoil and fill material shall be retained from the site to complete 

project requirements. 

4. Any additional topsoil and fill requirements shall be the responsibility of the 

Contractor. 

F. Blasting and use of explosives will not be permitted. 

G. Dust Control Requirements: At all times during earthwork operations and until final 

completion and acceptance of the earthwork, the Contractor shall prevent the 

formation of an airborne dust and dirt nuisance from interfering with the 

surrounding normal operations. The Contractor shall effectively stabilize the site of 

work in such a manner that it will confine dust particles to the immediate surface of 

the work and to obtain a minimum of 40 percent emissions reduction by applying a 

dust palliative except in areas of active cut and fill. The dust palliative shall be non-

petroleum based. Water alone is not considered to be a dust palliative. The dust 

palliative shall be applied at the rate and method in conformance with Section 18, 

“Dust Palliative,” of the Caltrans Standard Specifications and as recommended 

and/or specified by the manufacturer.  Contractor shall assume liability for all 

claims related to dust and dirt nuisances. 
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1.07 EXISTING UTILITIES 

A. The Owner will contact local utility agencies prior to construction and arrange for 

the shut-off of all utilities serving the buildings to be demolished. Coordinate work 

required to abandon active lines with the Program Manager and the Owner.  

B. Locate existing underground utilities in the areas of work. If utilities are to remain 

in place, provide adequate means of protection during excavation operations. 

C. Should uncharted or incorrectly charted piping or other utilities be encountered 

during excavation, consult Owner’s Representative immediately for directions. 

1. Cooperate with the Owner and public and private utility companies in keeping 

their respective services and facilities in operation. 

2. Repair damaged utilities to the satisfaction of the Owner’s Representative. 

D. Do not interrupt existing utilities serving facilities occupied and used by the Owner 

or others, except when permitted in writing by Architect and then only after 

acceptable temporary utility services have been provided.  

1.08 SEQUENCING AND SCHEDULING: 

A. The schedule of operations shall be reviewed by the Owner’s Representative prior 

to commencement of any work. 

B. Coordinate operations with other construction activities, such as relocation of 

existing utilities. 

PART 2 - PRODUCTS 

2.01 MATERIALS:  

A. General: 

1. Fill material will be subject to approval of the Geotechnical Engineer. 

2. For approval of imported fill material, notify the Owner’s Representative at 

least 7 days in advance of intention to import material, designated proposed 

borrow area, and permit the Geotechnical Engineer to sample as necessary 

from borrow area for purpose of making acceptance tests to prove quality of 

material. 

3. The Geotechnical Engineer’s report on acceptability shall be final and 

binding. 

4. During grading operations, soil types other than those analyzed in the 

geotechnical report for the project, may be encountered. 

5. Consult the Geotechnical Engineer to determine the suitability of these soils. 
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B. Engineered Fill Material: Soil excavated from site (native) or imported conforming 

to requirements for fill material contained in geotechnical report for this project. 

C. Native Fill Requirements: 

1. Approved native materials shall have a plasticity index not greater than 15, as 

determined by ASTM D4318; and expansion index not exceeding 20, as 

determined by UBC Specification 29-2; and a particle size not exceeding 3 

inches as determined by ASTM D422.  

D. Imported Fill Requirements: Imported fill, where required, shall be non expansive 

granular soil, free of organic matter and deleterious substances.  Imported fill 

material shall conform to the following requirements: 

1. Grading: 

U. S. Sieve Size  Percentage Passing Sieve 

2 ½ inch   100 

No. 8   25-45 

No. 200   0-10 

2. Be thoroughly compactable without excessive voids. 

3. Meet the following plasticity requirements: 

a. Maximum Plasticity Index of [12], as determined by ASTM D4318. 

b. Maximum Liquid Limit of [35], as determined by ASTM D4318. 

E. Imported Fill for Planting Areas:  Imported fill for use in planting areas shall be 

sandy loam weed free soil. Submit analysis from certified Soil and Plant Lab. 

Coordinate with Landscape Architect. 

F. Topsoil: Friable clay loam surface soil found in a depth of not less than 10 inches.  

Satisfactory topsoil is reasonably free of subsoil, clay lumps, stones and other 

objects over 2 inches in diameter, and without weeds, roots and other objectionable 

material.  

1. Use topsoil for top 2 feet of fill against exterior walls, except at paving and 

sidewalks. 

2. Topsoil may also be used beyond the area within 5 feet of building, except 

under paving and sidewalks. 

3. Confirm suitability of stockpiled materials. 

G. Sand: Clean, well-graded fine to coarse sand with not more than 2 percent passing 

the #200 sieve based on wet sieve analysis.  

Provide at locations indicated in the construction documents. 

Where coarse sand is required, provide sand no finer than No. 40 sieve.  

H. Treatment Soil (Bio-Retention Soil): 

1. General Requirements: 

a. Achieve long-term, in-place infiltration rate of at least 5 inches per hour. 

b. Support vigorous plant growth. 
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c. Consist of the following mixture of fine sand and compost, measured on 

a volume basis. 

1) 60% - 70% Sand 

2) 30% - 40% Compost 

 

 

 

2. Refer to Attachment L of the Municipal Regional Permit for the specific 

requirements for Sand, Compost, and the required submittal materials. 

Attachment L is available at the following web address: 

 

http://www.waterboards.ca.gov/sanfranciscobay/board_decisions/adopted_ord

ers/2011/R2-2011-0083.pdf 

 

I.  Drain Rock: 

1. Washed, uniformly graded mineral aggregate ASTM D448 with percentage 

composition of dry weight conforming to following limits: 

a. Passing 1-inch Sieve: 100 percent. 

b. Passing 3/4-inch Sieve: 90-100 percent. 

c. Passing No. 4 Sieve: 0-10 percent. 

2. Base at Slab-on-Grade: As specified in the geotechnical report for this project. 

3. Absorption of water to saturated-surface dry condition shall not exceed 3 

percent of oven-dry weight of a sample. 

J. Backfill material for use behind retaining walls shall be a granular material 

consisting of sand, broken rock, or a mixture of sand and gravel containing no size 

larger than 2 ½ inches and not more than 15 percent passing the No. 200 sieve. 

K. Pea Gravel: pea gravel is not recommended for use at this site.  

L. Filter Fabric: Provide filter fabrics that meet or exceed the listed minimum physical 

properties determined according to ASTM D4759 and the referenced standard test 

method in parentheses. 

1. Grab Tensile Strength (ASTM D4632): 120 lb. 

2. Apparent Opening Size (ASTM D4751): #70 U.S. Standard sieve. 

3. Permeability (ASTM D4491): 135 gallons per minute per square foot. 

M. Drainage Pipe: 

1. Perforated corrugated plastic drainage tubing meeting ASTM F405, with 

continuous integral nylon filter screen. 

2. Acceptable Manufacturers and Products: Advanced Drainage Systems 

“DrainGuard,” Hancor “Agri-Flow.” 

3. Provide couplings, elbows and other fittings as recommended by pipe 

manufacturer. 
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N. Water: Clean and free from deleterious amounts of acids, alkalis, salts and organic 

matter. 

 

2.02 SOIL STERILANT: 

A. Soil Sterilant shall be Treflan E.C. or approved equivalent. 

2.03 TERMITICIDE: 

A. Termiticide shall be Permethrin, Denon, or approved equivalent. 

PART 3 - EXECUTION 

3.01 GENERAL: 

A. Prior to commencement of earthwork, become thoroughly familiar with site 

conditions. 

B. If event discrepancies are found, immediately notify the Owner’s Representative in 

writing, indicating the nature and extent of differing conditions. 

C. Requirements: 

1. Grades and elevations are to be established with reference to bench marks 

referenced on Drawings. 

2. Maintain engineering markers such as monuments, bench marks and location 

stakes. If disturbed or destroyed, replace. 

D. No earthwork shall be performed without physical presence or acceptance of the 

Geotechnical Engineer.  

E. The Geotechnical Engineer’s acceptance is required by these specifications; notify 

the Owner’s Representative at least 48 hours prior to commencing any phase of 

earthwork. 

1. No phase of work shall proceed until prior phase has been accepted by the 

Geotechnical Engineer. 

2. Work shall not be covered up or continued until acceptance of the 

Geotechnical Engineer shall give written notice of conformance with the 

specifications upon completion of grading. 

F. Compacting: 
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1. Compact by power tamping, rolling or combinations thereof as accepted by 

the Geotechnical Engineer. 

2. Where impractical to use rollers in close proximity to walls, stairs, etc., 

compact by mechanical tamping. 

3. Scarify and re-compact any layer not attaining compaction until required 

density is obtained. 

4. Compaction by flooding, ponding or jetting will not be permitted, unless 

specifically accepted by the Geotechnical Engineer. 

G. Hazardous Materials 

1. If any materials are encountered that may be hazardous (as defined in Section 

25117 of the California Health and Safety Code), inform the Owner’s 

Representative verbally within 24 hours and in writing within 2 business days. 

Upon discovery, material is to remain undisturbed until investigation by 

State’s representative is complete. The removal and disposal of hazardous 

materials, if discovered, is not part of the scope of work of this Division for 

this project. 

3.02 SITE PREPARATION: 

A. Protect structures, utilities, sidewalks, pavements, and other facilities which are to 

remain from damage caused by settlement, lateral movement, undermining, 

washout, and other hazards created by earthwork operations. Set up tree protection 

measures prior to commencing grading or demolition operations. 

B. Clearing and Grubbing: 

1. Remove from area of designated project earthwork all improvements and 

obstructions, including designated concrete curbs or slabs, asphaltic concrete, 

all tree and shrub roots, any buried utility and irrigation lines, and other matter 

determined by the Geotechnical Engineer to be deleterious. 

a. In all new planting areas, remove existing base material. 

b. Use only hand methods for grubbing inside the drip line of trees 

indicated to be left standing. 

2. Remove from the site all trees and shrubs, unless otherwise indicated on the 

drawings as existing trees to be left standing. 

3. Remove or fill existing basements left from removed structures as appropriate 

to areas. Compact in accordance with requirements of these specifications. 

4. Removed material shall become property of the Contractor and shall be 

removed from site, unless otherwise indicated on the drawings or specified 

herein. 

5. Holes resulting from removal of underground obstructions that extend below 

finish grades shall be cleared and backfilled with engineered fill. 

6. Existing Trees to remain: 

a. Verify the locations of existing trees to be preserved. 
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b. Replace existing trees to remain that are damaged during construction at 

no additional cost to the Owner. 

c. Carefully make clean cuts at roots and branches of trees indicated to be 

left standing, where such roots and branches obstruct new construction. 

Paint cuts over ½ inch in size with tree pruning compound. 

C. Topsoil: 

1. Strip topsoil to whatever depths encountered in manner to prevent 

intermingling with the underlying subsoil or other objectionable material. 

2. Remove heavy growths of grass from areas before stripping. Where trees are 

indicated to be left standing, stop topsoil stripping a sufficient distance to 

prevent damage to the main root system. 

3. Stockpile topsoil in storage piles to freely drain surface water. 

4. Cover storage piles if required to prevent windblown dust. 

3.03 EXISTING UTILITIES: 

A. Protect existing utilities that are to remain in operation as specified. 

B. Demolish and completely remove from the site existing underground utilities 

indicated to be removed. See Section 31 10 00 – SITE PREPARATION AND 

DEMOLITION. 

C. Movement of construction machinery and equipment over existing pipes and 

utilities during construction shall be at contractor’s risk. 

D. Excavation made with power-driven equipment is not permitted within 2 feet of any 

known utility or subsurface structure. 

1. Use hand or light equipment for excavating immediately adjacent to or for 

excavations exposing a utility or buried structure. 

2. Start hand or light equipment excavation on each side of the indicated 

obstruction and continue until the obstruction is uncovered or until clearance 

for the new grade is assured. 

3. Support uncovered lines or other existing work affected by excavation until 

approval for backfill is obtained. 

4. Report damage of utility line or subsurface structures immediately to Owner’s 

Representative. 

3.04 PREPARATION OF SUBGRADE: 

A. Subgrade in trenches and below slabs, footings, pavements, or fill, should be 

prepared as per the recommendations below. Prepared subgrade should be 

maintained in a moist (but not saturated) condition by the periodic sprinkling of 
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water prior to placement of additional overlying fill or construction of footings and 

slabs. Subgrade that has been permitted to dry out and loosen or develop 

desiccation cracking, should be scarified, moisture conditioned, and recompacted. 

1. Utility Trenches: Check for unsuitable materials. Do not scarify, but remove 

or compact loose/soft material. 

2. Below Fill, Pavements, and Flatwork: Check for unsuitable materials. Scarify 

top 6 inches, then moisture condition and compact material except for fill over 

cement-treated soil. Maintain moisture level be sprinkling water over 

material. 

3. Below Footings and Slabs: Perform remedial grading:  

a. The remedial grading should consist of constructing a 3-foot thick 

pad of cement-treated soil extending to 4.5 feet or more below the 

existing grade and 5 feet beyond the footprint of the foundations  

B. Scarify building pad, exterior flatwork and pavement subgrade to a depth of at least 

6 inches and work until uniform and free from large clods. 

1. Bring expansive subgrades to 2 to 5 percentage points above the optimum 

moisture content and compact to 90 percent of the maximum laboratory dry 

density, in accordance with ASTM D1557. 

2. Bring non-expansive subgrades to or slightly above the optimum moisture 

content and compact to 90 percent of the maximum laboratory dry density in 

accordance with ASTM D1557. 

3. Increase compaction of the upper 12 - 18 inches of pavement subgrades to 95 

percent of the maximum laboratory dry density per ASTM D1557 for non-

expansive subgrades. 

 

3.05 DEWATERING: 

A. Do not allow water from surface drainage or underground sources to accumulate in 

excavations, unfinished fills, or other low areas. 

B. Provide and maintain ample means and devices to remove water promptly and 

dispose properly of water entering excavations or other parts of the work to prevent 

softening of exposed surfaces. 

C. Dewater by methods which will ensure dry excavation and preservation of finish 

lines and grades of excavation bottoms. 

D. Prior to excavating below ground water level, place dewatering system in operation. 

1. Lower the ground water level a minimum of 1 foot below the bottom of the 

excavation. 

2. Relieve the hydrostatic pressure in pervious zones below the subgrade 

elevation to prevent uplift. 
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3. Use screens and gravel packs as necessary to prevent removal of fines from 

the soil. 

E. Operate the dewatering system continuously, 24 hours a day, 7 days a week until 

construction work below existing ground water lever is completed. 

1. Measure and record the performance of the dewatering system. 

2. After placement of initial slabs and backfill, the ground water level may be 

allowed to rise. 

3. At no time allow ground water to rise higher than 1 foot below the prevailing 

level of excavation or backfill. 

4. Have a back-up pump and system available for immediate use. 

F. Dispose of water away from the work in suitable manner without damage to 

adjacent property or menace to public health. 

G. Do not drain water into work being built or under construction without prior 

acceptance of the Owner’s Representative. 

H. Protect existing storm drainage system from silt and debris resulting from 

construction activities. If contamination occurs, remove contamination at no cost to 

the Owner. 

3.06 SITE EXCAVATION: 

A. General 

1. All supports, shoring, and sheet piling required for the sides of excavations or 

for protection of adjacent existing improvements shall be provided and 

maintained by the Contractor. The adequacy of such systems shall be the 

complete responsibility of the Contractor. 

2. Earth and rock, regardless of character and subsurface conditions, shall be 

excavated to depths shown on drawings and to the neat dimensions of the 

footings wherever practicable, to permit pouring of footings and grade beams 

without use of side forms, except at slab perimeters. 

3. Large rocks, pieces of concrete or other obstructions, if encountered during 

the excavation/scarifying operations, shall be removed and disposed of by the 

Contractor off the site in a legal manner. 

4. Where footing excavation is too deep, backfill shall be concrete. Where 

footings are over dug laterally, side forms shall be employed for backfill with 

rock fill or concrete backfill shall be used (Contractor’s option). 

5. Where forming is required, only that excavation necessary to permit placing 

and removal of forms shall be done. 

6. Bottoms of all footings and foundations trenches shall be subject to testing by 

the Geotechnical Engineer. Corrective measures as directed by the State’s 

representative shall be executed promptly. 
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B. Excavate subgrade as required to allow for finish grades shown on drawings, as 

required for structural fill or otherwise required for proper completion of the work. 

C. Remove and replace subgrade materials designated by Geotechnical Engineer as 

unsuitable. 

3.07 FILL AND COMPACTING: 

A. General Requirements: 

1. Backfill excavations as promptly as work permits. 

2. Do not place engineered fill or backfill until rubbish and deleterious materials 

have been removed and areas have been approved by the District’s 

Representative. 

3. Place acceptable soil material in layers to required subgrade elevations, for 

each area classification listed below. 

4. In excavations, use satisfactory excavated or borrow material. 

5. Under grassed areas, use satisfactory excavated or borrow material. 

B. After subgrade compaction has been approved by the Geotechnical Engineer, 

spread the engineered fill materials in lifts not exceeding 8 inches and uniformly 

mixed during the spreading operation. 

1. Bring non-expansive fill materials to or slightly above the optimum moisture 

content and compacted to at least 90 percent of the maximum laboratory dry 

density, per ASTM D1557. 

2. Bring non-expansive aggregate fill materials to or slightly above the optimum 

moisture content and compacted to at least 95 percent of the maximum 

laboratory dry density, per ASTM D1557. 

3. Do not compact the top 12 inches of soil in the planting areas. 

4. Fill sections greater than 5 feet in depth shall be compacted to at least 90 

percent. 

C. Repeat compaction procedure until proper grade is attained. 

D. Rocks generated during site earthwork may be used in fill when conforming to 

material specifications. 

3.08 MOISTURE CONTROL: 

A. Do not place, spread or roll fill material during unfavorable weather conditions or 

when fill material is excessively wet. 

B. Do not resume operations until moisture content and fill density are satisfactory to 

the Geotechnical Engineer. 
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C. Provide berms or channels to prevent surface water from flooding excavations. 

Promptly remove water collecting in depressions. 

D. Where soil has been softened or eroded by flooding or by placement during 

unfavorable weather, remove damaged areas and re-compact as described for fill 

and compaction. 

E. Where subgrade or layer of soil material must be moisture conditioned before 

compaction, uniformly apply water to surface of subgrade, or layer of soil material. 

1. Prevent free water appearing on surface during or subsequent to compaction 

operation. 

2. Remove and replace, or scarify and air dry, soil material too wet to permit 

compaction to specified density. 

3. Soil material removed because it is too wet to permit compaction may be 

stockpiled or spread and allowed to dry. Assist drying by discing, harrowing 

or pulverizing until moisture content is reduced to a satisfactory value. 

 

3.09 GRADING: 

A. General: Uniformly grade areas of work including adjacent transition areas. Smooth 

finished surface within specified tolerances, compact with uniform levels or slopes 

between points where elevations are shown, or between such points and existing 

grades. 

1. All areas covered by the project, including excavated and filled areas and 

adjacent transition areas, shall be uniformly graded so that finished surfaces 

are at the elevations established by the plans. Planter areas to receive future 

topsoil shall be graded below finished grade to allow for such material. 

2. Finished surfaces and surfaces to receive paving and aggregate base shall be 

smooth, compacted, and free from irregular surface drainage. 

3. Ditches, gutters, and swales shall be finished to permit proper surface 

drainage. 

4. All surface areas, except paved and sloped embankments exceeding 8:1, shall 

be hydroseeded in accordance with specifications in Landscaping Sections. 

B. Grading Tolerances: 

1. Excavations shall not exceed 0.10-foot variation from dimensions and 

elevations shown or noted, unless otherwise approved by Owner’s 

Representative. 

2. Fill and backfill shall be placed with tolerance of plus or minus 0.10 foot if 

placed in layers. 

3. Grading shall be done within plus or minus 0.10 foot typically; areas under 

slabs, walks or pavements shall be graded within tolerance of 0 to 0.10 foot. 
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4. Lawn or Unpaved Areas: Finish areas to receive topsoil to within not more 

than 0.10 foot above or below required subgrade elevations. 

5. Walks: Shape surface of areas under walks to line, grade and cross-section, 

with finish surface not more than 0.10 foot above or below required subgrade 

elevation. 

6. Pavements: Shape surface of areas under pavement to line, grade and cross-

section, with finish surface not more than ½ inch above or below required 

subgrade elevation. 

C. Compaction: After grading, compact subgrade surfaces to the depth and percentage 

of maximum density for each area classification. 

3.10 SOIL STERILIZATION: 

A. General: Soil sterilant shall be applied to prepared subgrade or after installation of 

rock or aggregate base as recommended by the manufacturer. Sterilant shall be 

applied uniformly at the rate recommended by the manufacturer to all areas beneath 

asphalt concrete pavement, brick pavement, concrete pavement, or on-grade 

concrete slabs including sidewalks, curbs, and gutters and areas between the inner 

and outer security fences. In addition to ground areas treated, sterilant shall be 

applied below expansion or control joints, and at all areas where pipe, ducts, or 

other features penetrate slabs. 

3.11 STORM WATER TREATMENT SOIL 

A. General:  Soil material installed in bio-retention and bio-swales shall be tested in-

site to verify the field conditions meet performance requirements. 

B. Installation: Place soil material in lifts not exceeding 8-inches. Compact to between 

83 and 87 percent relative compaction. 

C.    Testing: Demonstrate in-site percolation using a double ring infiltrometer in 

accordance with ASTM D3385. A minimum of one (1) test shall be performed for 

each discrete treatment zone. Percolation rates shall be at least 5 inches per hour 

and no more than 12 inches per hour. Any treatment zone that fails this test shall be 

retested. If the second test also fails the soil within the treatment zone shall be 

removed and reinstalled.  

3.12 DISPOSAL OF EXCESS AND WASTE MATERIALS: 

A. Removal of Excess Excavated Material:  Excess material shall be removed by the 

Contractor off the site in a legal manner. 
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3.13 FIELD QUALITY CONTROL: 

A. Testing Agency Services: Allow testing agency to inspect and test each subgrade 

and each fill or backfill layer. Do not proceed until test results for previously 

completed work verify compliance with requirements. 

1. Perform field in-place density tests according to ASTM D1556 (sand cone 

method), ASTM D2167 (Rubber Balloon Method), or ASTM D2937 (Drive 

Cylinder Method), as applicable. 

a. Field in-place density tests may also be performed by the nuclear 

method according to ASTM D2922, provided that calibration curves are 

periodically checked and adjusted to correlate to tests performed using 

ASTM D1556.  With each density calibration check, check the 

calibration curves furnished with the moisture gauges according to 

ASTM D3017. 

b. When field in-place density tests are performed using nuclear methods, 

make calibration checks of both density and moisture gauges at 

beginning of work on each different type of material encountered, and at 

intervals as directed by the Architect. 

2. Footing Subgrade: At footing subgrades, perform at least one test of each soil 

stratum to v verify design bearing capacities.  Subsequent verifications and 

approval of other footing subgrades may be based on a visual comparison of 

each subgrade with related tested strata when acceptable to the Architect. 

3. Paved and Building Slab Areas; At subgrade and at each compacted fill and 

backfill layer, perform at least one field in-place density test for every 2,000 

square feet or less of paved area or building slab, but in no case fewer than 

three tests. 

4. Foundation Wall Backfill: In each compacted backfill layer, perform at least 

one field in-place density test for each 100 feet or less of wall length, but no 

fewer than two tests along a wall face.  

5. Trench Backfill: In each compacted initial and final backfill layer, perform at 

least one filed in-place density test for each 150 feet or less of trench, but not 

fewer than two tests. 

B. Number and location of test shall be at option of the Geotechnical Engineer. 

C. When testing agency reports that subgrades, fills, or backfills are below specified 

density, scarify and moisten or aerate, or remove and replace soil to the depth 

required, re-compact and retest until required density is obtained. 

D. After grading is completed and the testing agency has completed observation of the 

work, permit no further excavation or filling, except as approved by Owner’s 

Representative. 

3.14 PROTECTION: 
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A. Protect newly graded areas from traffic and erosion. In unpaved areas without 

landscaping, cover with straw erosion control blanket. Follow manufacturer’s 

recommendations for installation. Provide and place straw wattles or biodegradable 

fiber logs across the slope at the midpoint and along the downhill edge of site. No 

soil is to be left uncovered at the completion of construction. Keep free of trash and 

debris. 

B. Repair and re-establish grades in settled, eroded, and rutted areas to specified 

tolerances. 

C. Where completed compacted areas are disturbed by subsequent construction 

operation or adverse weather, scarify surface, reshape, compact to required density 

and provide other corrective work, including retesting, prior to further construction. 

3.15 CLEAN-UP: 

A. Comply with requirements of Section 01 74 00 – CLEANING. 

 

3.16 TERMITICIDE: 

A. Termiticide shall be applied to soils as recommended by the manufacturer. 

Termiticide shall be applied uniformly at the rate recommended by the 

manufacturer to all areas beneath and around wood frame structures. 

 

 

END OF SECTION 31 22 00 
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SECTION 31 23 33 – TRENCHING, BACKFILLING, AND COMPACTING  
 

PART 1 – GENERAL 

1.01 SUMMARY: 

A. Provide labor, material, equipment, and services necessary to complete the 

backfilling and compacting as necessary for this project. Section includes, but is not 

limited to: 

1. Initial Backfill Material. 

2. Subsequent Backfill. 

3. Detectable Tape. 

4. Trench Excavation. 

5. Pipe Bedding. 

6. Trench Backfill. 

7. Trench Surfacing. 

B. Work specified in Related Sections include: 

1. Section 31 22 00 – EARTHWORK AND GRADING. 

2. Section 33 10 00 – WATER SYSTEMS. 

3. Section 33 30 00 – SANITARY SEWER. 

4. Section 33 40 00 – STORM DRAINAGE. 

1.02 DEFINITIONS: 

A. Engineered Fill: 

1. Soil or soil-rock material approved by the Geotechnical Engineer and 

transported to the site by the Contractor in order to raise grades or to backfill 

excavations. 

2. Contractor shall provide sufficient tests, and a written statement that all 

materials brought onto the project site comply with specification requirements. 

B. Excavation: Consists of the removal of material encountered to subgrade elevations. 

C. Subgrade: The uppermost surface of an excavation or the top surface of a fill or 

backfill immediately below base. 

D. Base: The layer placed between the subgrade and surface pavement in a paving 

system. 



  

CITY OF ALAMEDA, EMERGENCY OPERATIONS CENTER 31 23 33 - 2 

AUGUST 25, 2014          2131091.00 TRENCHING, BACKFILLING, AND COMPACTING 

 

   

E. Relative Compaction: In-place dry density of soil expressed as percentage of 

maximum dry density of same materials, as determined by laboratory test procedure 

American Society for Testing and Materials (ASTM) D1557. 

1.03 SYSTEM DESCRIPTION: 

A. Requirements: 

1. Comply with the recommendations of the Geotechnical Engineer. 

2. Protect existing trees to remain. No grading is permitted under the drip line of 

protected trees. 

3. Excavations for appurtenant structures, such as, but not limited to, manholes, 

transition structures, junction structure, vaults, valve boxes, catch basins, thrust 

blocks, and boring pits, shall be deemed to be in the category of trench 

excavation. 

4. Unless otherwise indicated in the Drawings, all excavation for pipelines shall 

be open cut. 

1.04 SUBMITTALS: 

A. Comply with provisions of Section 01 33 00 – SUBMITTAL PROCEDURES. 

B. Test Reports: Submit the following report for import material directly to the Owner’s 

Representative   from the Contractor’s testing services: 

1. Compaction test reports for aggregate base. 

C. Submit description of compactors proposed for use when requesting placement of 

base material. 

1.05 QUALITY ASSURANCE: 

A. Requirements of Regulatory Agencies: 

1. Comply with State of California Business and Transportation Agency, 

Department of Transportation (Caltrans) latest edition of “Standard 

Specifications.” (Caltrans Standard Specification). 

2. Comply with State of California Code of Regulations (CCR). 

3. Comply with State of California Construction Safety Orders, Latest Edition 

(CAL/OSHA). 

B.  Soil Testing: 

1. Contractor shall engage a geotechnical testing agency, to include compaction 

testing and for quality control testing during fill operations. 

2. Test results will be submitted to the Owner’s Representative. 

C.  Codes and Standards: 
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1. Perform excavation work in compliance with applicable requirements of 

authorities having jurisdiction. 

2. Storm Water Pollution Prevention Plan to comply with Section 01520 – 

STORM WATER POLLUTION PREVENTION. 

3. California Department of Transportation Standard Specifications (Caltrans 

Standard Specification): 

a. Section 19:  Earthwork. 

b. Standard Test Methods:  No. 202. 

4. American Society for Testing and Materials (ASTM): 

a. D1556:  Density of Soil by the Sand Cone Method. 

b. D1557: Moisture Density Relations of Soils and Soil-Aggregate 

Mixtures. 

1.06 DELIVERY, STORAGE AND HANDLING: 

A. Protect materials before, during and after installation. 

B. Comply with provisions of Section 01 57 00 – TEMPORARY FACILITIES AND 

CONTROLS where necessary to control dust and noise on and near the work caused 

by operations during construction activities. 

1.07 PROJECT CONDITIONS: 

A. Environmental Requirements: 

1. Protect existing storm drainage system from silt and debris resulting from 

construction activities. If contamination occurs, remove contamination at no 

cost to the Owner. 

2. Protect existing streams, ditches and storm drain inlets during work on this 

project. 

B. Barricade open excavations and post with warning lights. 

1. Comply with requirements of Section 01 57 00  – TEMPORARY FACILITIES 

AND CONTROLS. 

2. Operate warning lights and barricades as required. 

3. Protect structures, utilities, sidewalks, pavements, and other facilities 

immediately adjacent to excavations, from damages caused by settlement, 

lateral movement, undermining, washout, and other hazards. 

C.  Protection of Subgrade: Do not allow equipment to pump or rut subgrade, stripped 

areas, footing excavations, or other areas prepared for project. 

D.  Transport all excess soils materials by legally approved methods to disposal areas. 

1. Coordinate with the Owner’s Representative. 

2. Any additional fill requirements shall be the responsibility of the Contractor. 
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1.08 EXISTING UTILITIES: 

A. Locate existing underground utilities in the areas of work. For utilities that are to 

remain in place, provide adequate means of protection during excavation operations. 

B. Should uncharted or incorrectly charted piping or other utilities be encountered 

during excavation, consult utility agency immediately for directions. 

1. Cooperate with the Owner’s Representative and public and private utility 

companies in keeping their respective services and facilities in operation. 

2. Repair damaged utilities to the satisfaction of the utility owner. 

C. Do not interrupt existing utilities serving facilities occupied and used by the Owner 

or others, except when permitted in writing by the Owner’s Representative and then 

only after acceptable temporary utility services have been provided. 

1.09  SEQUENCING AND SCHEDULING: 

A. The sequence of operations shall be reviewed by the Owner’s Representative prior to 

commencement of any work. 

PART 2 – PRODUCTS 

2.01  MATERIALS: 

A. General: 

1. Backfill materials will be subject to approval of the Engineer. 

2. For approval of backfill fill material, notify the Owner’s Representative at least 

7 days in advance of intention to import material. 

3. Consideration shall also be given to the environmental characteristics as well as 

the corrosion potential of backfill materials.  Laboratory testing, including pH, 

soluble sulfates, chlorides, and resistivity shall be reviewed.  Backfill materials 

shall not be more corrosive than the native materials. 

B. Trench Sand: 

1. Material free from clay, organic materials, and other deleterious substances and 

conforming to Caltrans Standard Specification Section 19-3.02E(2). 

C. Trench Gravel: 

1. Granular material free from clay, organic materials, and other deleterious 

substances and conforming to Class 2 Permeable Material, per Caltrans 

Standard Specification Section 68-2.02F. 

D. Approved Native Fill: 

1. See Section 31 22 00 – EARTHWORK AND GRADING. 
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E. Imported Fill: 

1. See Section 31 22 00 – EARTHWORK AND GRADING. 

F. Class II Aggregate Base: ¾” maximum, Class II AB, free from organic matter and 

other deleterious substances and conforming to Caltrans Standard Specification 

Section 26-1.02A. 

G. Water: Clean and free from deleterious amounts of acids, alkalis, salts and organic 

matter. 

2.02 BURIED WARNING AND IDENTIFICATION TAPE 

A. Polyethylene plastic and metallic core or metallic-faced, acid- and alkali-resistant, 

polyethylene plastic warning tape manufactured specifically for warning and 

identification of buried utility lines. Provide tape on rolls, 75 mm 3 inch minimum 

width, color coded as specified below for the intended utility with warning and 

identification imprinted in bold black letters continuously over the entire tape length. 

Warning and identification to read, "CAUTION, BURIED (intended service) LINE 

BELOW" or similar wording. Color and printing shall be permanent, unaffected by 

moisture or soil. 

1. Warning Tape Color Codes. 

Red: Electric. 

Yellow: Gas, Oil; Dangerous Materials. 

Orange: Telephone and Other Communications. 

Blue: Water Systems. 

Green: Sewer Systems. 

White: Steam Systems. 

Gray: Compressed Air. 

2. Warning Tape for Metallic Piping: Acid and alkali-resistant polyethylene 

plastic tape conforming to the width, color, and printing requirements specified 

above. Minimum thickness of tape shall be 0.003 inch. Tape shall have a 

minimum strength of 1500 psi lengthwise, and 1250 psi crosswise, with a 

maximum 350 percent elongation. 

3. Detectable Warning Tape for Non-Metallic Piping: Polyethylene plastic tape 

conforming to the width, color, and printing requirements specified above. 

Minimum thickness of the tape shall be 0.004 inch. Tape shall have a minimum 

strength of 1500 psi lengthwise and 1250 psi crosswise. Tape shall be 

manufactured with integral wires, foil backing, or other means of enabling 

detection by a metal detector when tape is buried up to 920 mm 3 feet deep. 

Encase metallic element of the tape in a protective jacket or provide with other 

means of corrosion protection. 
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2.03 DETECTION WIRE FOR NON-METALLIC PIPING 

A. Detection wire shall be insulated single strand, solid copper with a minimum of 12 

AWG. 

PART 3 – EXECUTION 

3.01 GENERAL: 

A. Prior to commencement of work, become thoroughly familiar with site conditions. 

B. In the event discrepancies are found, immediately notify the Owner’s Representative 

in writing, indicating the nature and extent of differing conditions. 

C. Backfill excavations as promptly as work permits. 

D. Do not place engineered fill or backfill until rubbish and deleterious materials have 

been removed and areas have been approved by the Owner’s Representative. 

E. Place acceptable soil material in layers to required subgrade elevations, for each area 

classification listed below. 

F. In excavations, use satisfactory excavated or borrow material. 

G. Under grassed areas, use satisfactory excavated or borrow material. 

 

3.02 COMPACTING: 

A. Compact by power tamping, rolling or combinations thereof. 

1. Where impractical to use rollers in close proximity to walls, stairs, etc., 

compact by mechanical tamping. 

2. Scarify and re-compact any layer not attaining compaction until required 

density is obtained. 

3.03 SITE PREPARATION: 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, which are to 

remain, from damage caused by settlement, lateral movement, undermining, 

washout, and other hazards created by earthwork operations. 
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B. Protect existing storm drainage system from silt and debris resulting from 

construction activities. If contamination occurs, remove contamination at no cost to 

the Owner. 

3.04 EXISTING UTILITIES: 

A. Identity the location of existing utilities. 

1. Prior to trenching, the Contractor shall excavate at locations specifically 

indicated on the Drawings, if any, and where new lines cross other utilities of 

uncertain depth and determine the elevation of the utility in question to ensure 

that the new line will clear the potential obstruction. 

2. The Contractor shall contact Underground Service Alert (USA) at 

1-800-227-2600 for assistance in locating existing utilities. 

3. If, after the excavation, a crossing utility does present an obstruction, then the 

line and grade of the new line will be adjusted as directed by the Owner’s 

Representative to clear the utility. 

B. Protect all existing utilities to remain in operation. 

C. Movement of construction machinery and equipment over existing pipes and utilities 

during construction shall be at Contractor’s risk. 

D. Excavation made with power-driven equipment is not permitted within 2 feet of any 

known utility or subsurface structure. 

1. Use hand or light equipment for excavating immediately adjacent to known 

utilities or for excavations exposing a utility or buried structure. 

2. Start hand or light equipment excavation on each side of the indicated 

obstruction and continue until the obstruction is uncovered or until clearance 

for the new grade is assured. 

3. Support uncovered lines or other existing work affected by excavation until 

approval for backfill is obtained. 

4. Report damage of utility line or subsurface structures immediately to the 

Owner’s Representative. 

E. Backfill trenches resulting from utility removal in accordance with this section. 

3.05 TRENCH EXCAVATION 

A. General: 

1. Excavation shall include removal of all water and materials that interfere with 

construction. The Contractor shall remove any water which may be 

encountered in the trench by pumping or other methods during the pipe laying, 

bedding and backfill operations.  Material shall be sufficiently dry to permit 

approved jointing. 
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2. Excavation shall include the construction and maintenance of bridges required 

for vehicular and pedestrian traffic, support for adjoining utilities. 

3. The Contractor shall be responsible to safely direct vehicular and pedestrian 

traffic through or around his/her work area at all times. 

4. The Contractor shall relocate, reconstruct, replace or repair, at his/her own 

expense, all improvements which are in the line of construction or which may 

be damaged, removed, disrupted or otherwise disturbed by the Contractor.   

B. Existing Paving and Concrete: 

1. Existing pavement over trench shall be saw cut, removed, and hauled away 

from the job.  Existing pavement shall be neatly saw cut  a minimum of 

6-inches beyond the limits of excavations.  

2. Existing concrete over the trench shall be saw cut to a full depth in straight lines 

either parallel to the curb or right angles to the alignment of the sidewalk. 

3. Boards or other suitable material shall be placed under equipment out rigging to 

prevent damage to paved surfaces.  

C. Trench Width: 

1. The maximum allowable trench widths at the top of the pipe shall be as follows: 

Pipe Type Trench Width (Maximum) 

Copper Outside diameter of 

  barrel plus 18 inches 

Plastic  " 

Vitrified Clay " 

Cast-Iron Outside diameter of  

Concrete Cylinder barrel plus 24 inches  

Ductile-Iron " 

Reinforced Concrete " 

a. The maximum trench width shall be inclusive of all shoring. 

b. If the maximum trench width is exceeded, the Owner’s Representative or 

Inspector of Record may direct the Contractor to encase or cradle the pipe 

in concrete at no additional charge. 

2. For pipes 3 inch diameter and larger, the free working space on each side of the 

pipe barrel shall not be less than 6 inches. 

D. Open Trench: 

1. The maximum length of open trench shall be 300 feet or the distance necessary 

to accommodate the amount of pipe installed in a single day, whichever is 

greater.  No trench shall be left open at the end of the day.  

2. Provisions for trench crossings and free access shall be made at all street 

crossings, driveways, water gate valves, and fire hydrants. 

E. Excavation Bracing: 
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1. The excavation shall be supported and excavation operations shall be 

conducted in accordance with the California Industrial Accident Commission 

and CAL/OSHA. 

2. The Contractor shall, at his/her own expense, furnish, put in place, and maintain 

such sheeting and bracing as may be required to support the sides of all 

excavations (whether above or below the pipe grade), and to prevent any 

movement which could in any way diminish the required trench section or 

otherwise injure or delay the work. The sheeting and bracing shall be 

withdrawn in a manner such as to prevent any earth movement that might 

overload the pipe. 

F. Excavated Material: 

1. All excavated material not required for backfill shall be immediately removed 

and properly disposed of in a legal manner by the Contractor. 

2. Material excavated in streets and roadways shall be laid alongside the trench no 

closer than 2 feet from the trench edge and kept trimmed to minimize 

inconvenience to public traffic. 

3. Provisions shall be made whereby all storm and wastewater can flow 

uninterrupted in gutters or drainage channels. 

3.06 PIPE BEDDING  

A. Bedding Excavation: The trench shall be excavated below the grade of the pipe 

bottom to the following minimum depths: 

Pipe Type     Depth 

Copper     3 inch 

Reinforced Concrete   3 inch 

Plastic: 2 inch diameter and smaller 3 inch 

Cast/Ductile Iron    6 inch 

Plastic: over 2 inch diameter  6 inch 

1. Stabilization of Trench Bottom: When the trench bottom is unstable due to wet 

or spongy foundation, trench bottom shall be stabilized with gravel or crushed 

rock.  The Inspector of Record will determine the suitability of the trench 

bottom and the amount of gravel or crushed rock needed to stabilize a soft 

foundation. Soft material shall be removed and replaced with gravel or crushed 

rock as necessary. 

2. Placement of Bedding Material: The trench bottom shall be cleaned to remove 

all loose native material prior to placing pipe bedding material. Pipe bedding 

shall be trench sand or trench gravel, as defined in these specifications. 

Sufficient pipe bedding material shall be placed in trench and tamped to bring 

trench bottom up to grade of the bottom of pipe, plus 1/8
th

 of the pipe diameter. 

The relative compaction of tamped material shall be not less than 90 percent.  It 

is the intention of these requirements to provide uniform bearing under the full 

length of pipe to a minimum width of 60 percent of the external diameter.  
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3.07 TRENCH BACKFILL  

A. Initial Backfill:   

1. Prior to trench backfill, the condition of the trench and lying of pipe must be 

inspected and approved by the Inspector of Record.  

2. Trench Sand and Trench Gravel shall be used for initial backfill. After the pipe 

has been properly laid and inspected, initial backfill material shall be placed on 

both sides of the pipe and compacted to final depth as follows: 

Pipe Type      Depth 

Copper     6 inches above top of pipe 

Cast Iron     6 inches above top of pipe 

Plastic: less than 3 inches diameter 6 inches above top of pipe 

Plastic: 3 inches diameter and larger 12 inches above top of pipe 

Ductile Iron    12 inches above top of pipe 

Reinforced Concrete  ½ outside diameter of pipe (pipe spring line) 

3. Compaction:  Initial backfill compaction shall be by mechanical means. The 

initial backfill material shall be hand tamped in layers not exceeding 4 inches in 

un-compacted depth and shall be brought up uniformly on both sides of the pipe 

to avoid bending or distortional stress. After hand tamping, the relative 

compaction of the initial backfill material shall be not less than 90 percent. 

4. Pipe Detection:  In trenches containing pressurized plastic pipes, tracer wire 

shall be placed directly above the pipe and shall be connected to all valves, 

existing exposed tracer wires, and other appurtenances as appropriate. 

B. Subsequent Backfill: 

1. Subsequent backfill material shall consist of approved native material, 

imported fill, or Class II AB conforming to these specifications. 

2. Structure and utility trench backfill should be moisture conditioned, placed in 

lifts eight inches or less in loose thickness, and mechanically compacted to at 

least 90 percent relative compaction except the relative compaction shall not be 

less than 95 percent within 2-1/2 feet of finished permanent surface grade or 

1-1/2 feet below the finished subgrade, whichever is greater; jetting will not be 

permitted. The moderately expansive clay soils exposed in trenches should not 

be allowed to dry out prior to placement of trench backfill materials. 

3. It must be the contractor’s responsibility to select equipment and procedures 

that will accomplish the grading as described above. He/she must organize 

his/her work in such a manner that the Soil Engineer can test and/or observe 

each element of grading.    

C. Jetting and Ponding: 

1. Jetting of trench backfill is not permitted. 

D. Compaction Testing: 

1. Compaction testing shall be in accordance with ASTM D6938 and D1557. 
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3.08 TRENCH SURFACING  

A. Unpaved Areas: 

1. In unimproved areas, the trench surface shall be restored to its original 

condition.  No mounds of earth shall be left along the trench. Repair and 

re-establish grades in settled, eroded, and rutted areas to specified tolerances. 

2. Where completed compacted areas are disturbed by subsequent construction 

operation or adverse weather, scarify surface, reshape, compact to required 

density and provide other corrective work, including retesting, prior to further 

construction. 

B. Temporary Surfacing: 

1. Temporary surfacing shall be a minimum of 2 inches of cutback asphalt on 10 

inches of Class 2 aggregate base and shall be placed at all trench locations 

subject to vehicular or pedestrian traffic.  

2. Temporary surfacing shall be laid within one day after backfilling (except 

where the Contractor elects to place permanent surfacing within this time 

period). 

3. Before the trenching area is opened for traffic, all excess dirt, rock, and debris 

shall be removed, the street surface shall be swept clean and the pavement shall 

be washed down with a water truck and pressure nozzle. 

4. Temporary surfacing shall be maintained to prevent the occurrence of mud 

holes and prevent the surface from settling below 1 inch or rising more than 1 

inch from the existing pavement grade. 

3.09 MOISTURE CONTROL: 

A. Do not resume operations until moisture content and fill density are satisfactory to 

the Engineer. 

3.10 DISPOSAL OF EXCESS AND WASTE MATERIALS: 

A. Testing Services: Allow testing agency to test each backfill layer. Do not proceed 

until test results for previously completed work verify compliance with requirements. 

B. When testing agency reports that backfills are below specified density, scarify and 

moisten or aerate, or remove and replace soil to the depth required, re-compact and 

retest until required density is obtained. 

 

3.11 PROTECTION:  
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A. Repair and re-establish grades in settled, eroded, and rutted areas to specified 

tolerances. 

B. Where completed compacted areas are disturbed by subsequent construction 

operation or adverse weather, scarify surface, reshape, compact to required density 

and provide other corrective work, including retesting, prior to further construction. 

3.12 CLEAN-UP: 

A. Remove all debris, equipment, tools and materials upon completion prior to final 

inspections to the satisfactions of the engineer. 

B. In unpaved areas without landscaping, cover with straw erosion control blanket. 

Follow manufacturer’s recommendations for installation. Provide and place straw 

wattles or biodegradable fiber logs across the slope at the midpoint and along the 

downhill edge of site. No soil is to be left uncovered at the completions of 

construction.  

 

END OF SECTION 31 23 33 
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SECTION 32 12 33 – PAVING AND SURFACING  
 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes (but is not necessarily limited to): 

1. Asphalt Concrete Paving. 

2. Concrete Paving. 

3. Liquid Asphalt and Asphalt Emulsion. 

4. Aggregate Base. 

5. Decorative Paving. 

B. Related work furnished under other sections but conforming to the provisions of 

this section: 

1. Subgrade preparation. 

2. Aggregate Base installation. 

C. Related Sections: 

1. Section 31 10 00 – SITE PREPARATION AND DEMOLITION. 

2. Section 31 22 00 – EARTHWORK AND GRADING. 

3. Section 32 17 23 – PAVEMENT MARKING. 

1.02 REFERENCES 

A. American Society for Testing and Materials (ASTM): 

1. A615: Deformed and Plain Billet-Steel Bars for Concrete Reinforcement. 

2. C150: Portland Cement. 

3. D1557: Moisture Unit Weight Relations of Soils and Aggregate Mixtures 

Using a 10 lb (4.5 kg) Rammer and 18 in. (457 mm) Drop. 

4. D1682: Breaking Loads and Elongation of Textile Fabrics. 

B. California Code of Regulations (CCR): Title 24, Chapter 2-71, Site Development 

Requirements for ADA Accessibility. 

C. California Department of Transportation (Caltrans): 

1. Standard Specifications: 

a. Section 26: Aggregate Bases. 

b. Section 37: Bituminous Seals. 

c. Section 39: Hot Mix Asphalt. 

d. Section 51: Concrete Structures. 
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e. Section 52: Reinforcement. 

f. Section 73: Concrete Curbs and Sidewalks. 

g. Section 90: Concrete. 

h. Section 92: Asphalts. 

i. Section 93: Liquid Asphalts. 

j. Section 94: Asphaltic Emulsions. 

2. Traffic Manual. 

3. Highway Design Manual. 

D. Institute of Transportation Engineers: Transportation and Traffic Engineering 

Handbook. 

1.03 SUBMITTALS 

A. Requirements:  Refer to Section 01 33 00 – SUBMITTAL PROCEDURES. 

B. Asphalt Concrete Paving: 

1. Provide copies of material certificates signed by the material producer and the 

Contractor, certifying that each material item complies with or exceeds 

specified requirements. 

2. The Contractor shall furnish a certified weight or load slip for each load of 

material used in the construction of the asphalt concrete pavement. 

C. Concrete Paving: The Contractor shall furnish mill test reports on the cement, 

reinforcement bars, and aggregates, showing compliance with the respective 

specifications. The Testing Engineer may make concrete test cylinders and slump 

tests as deemed necessary to determine compliance with the Specifications. 

D. Liquid Asphalt. 

E. Pavement Reinforcement Fabric. 

F. Tack Coat. 

G. Pavement Reinforcement Mesh. 

H. Structural Geotextile Fabric. 

I. Decorative Concrete Paving: 4’ x 4’ samples. 

J. Slurry Seal. 

1.04 PROJECT CONDITIONS 

A. Liquid Asphalt and Asphalt Emulsion: 
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1. Seal coat and paint binder shall be applied only when the ambient temperature 

is above 50° Fahrenheit and when temperature has not been below 35° 

Fahrenheit for 12 hours immediately prior to application. 

2. Fog coat, seal coat, and paint binder shall not be applied when base or 

surfaces are wet or contain excess moisture. 

B. Asphalt Concrete Paving: Asphalt concrete surfaces shall be constructed only when 

ambient temperature is above 50° Fahrenheit and when base is dry. 

PART 2 - PRODUCTS 

2.01  PAVING MATERIALS 

A. Aggregate Base: Aggregate base shall conform to Caltrans Class 2 (R value 78 min) 

aggregate base, 3/4" maximum size, as specified in Section 26 of the Caltrans 

Standard Specifications. 

B. Hot Mix Asphalt: 

1. Paving asphalt to be mixed with aggregate shall be performance-graded 

asphalt, PG64-10, conforming to Section 92 of the Caltrans Standard 

Specifications. 

2. Mineral aggregate shall be Type B mineral aggregate as specified in Section 

39 of the Caltrans Standard Specifications. 

3. Aggregate size shall be as follows: 

 Total AC Thickness Min # of AC lifts  Aggregate Grading 

 3/4 inch – 1-1/2 inch 1   1/2" max, medium 

 2 inch – 2-1/2 inch 1   1/2" max, medium 

 3 inch or greater 2   1/2" max, medium for top lift 

        and 

       3/4" max, medium for initial  

       lifts 

4. Asphaltic emulsion for paint binder, fog coat, and seal coat shall be emulsified 

asphalt, Type SS-1h, conforming to Section 94 of the Caltrans Standard 

Specifications. 

C. Concrete: 

1. Concrete shall be Class 2 concrete conforming to Section 90 of the Caltrans 

Standard Specifications. 

2. Cement shall be Type II cement conforming to ASTM C150 as modified by 

Section 90 of the Caltrans Standard Specifications. 

3. Aggregate grading shall meet the requirements for 1/2-inch maximum 

combined aggregate grading per Section 90-1.02C(4)(d) of the Caltrans 

Standard Specifications. 
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4. Water shall be potable and free of organic matter and injurious amounts of oil, 

acid, alkali, or other deleterious substances. 

5. Reinforcing bars shall be deformed and shall conform to ASTM A615. 

6. Filled joints, unless noted otherwise on the Drawings, shall be 1/4-inch thick, 

the full depth of the concrete section and conforming to Section 51 of the 

Caltrans Standard Specifications. 

7. Joint filler shall conform to Section 51 of the Caltrans Standard Specifications 

for pre-molded expansion joint filler and expanded polystyrene joint filler. 

8. No admixtures will be allowed without prior approval of the Program 

Manager. 

D. Pavement Reinforcement Fabric:  Pavement reinforcement fabric shall meet 

Caltrans Section 88-Geosynthetics, BP Petromat or approved equivalent. 

E. Crack Sealant:  

1. Crack sealant shall be rubberized hot-pour type and shall meet ASTM D 3405, 

Husky 1611 or approved equivalent. 

2. Blotting Agent shall be one of: Screened sand, cement, or fly ash. 

F. Tack coat: Tack coat shall meet Caltrans Section 39-1.02B. 

G. Pavement reinforcement mesh:  Pavement reinforcement mesh for use in Type 2 

Overlay shall be Glasgrid Model 8501 or approved equivalent. 

H. Structural geotextile fabric: Structural geotextile fabric shall be Mirafi 500X or 

approved equivalent. 

I. Slurry seal: Slurry seal shall meet Caltrans Section 37-2.02F 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Subgrade and Aggregate Base: 

1. Prepare subgrade and over excavate per Section 31 22 00 –EARTHWORK 

AND GRADING. 

2. Aggregate base shall be compacted to 95 percent ASTM D1557. Sections 26-

2A and 26-2B of the Caltrans Standard Specifications shall apply. 

3. Soil sterilant shall be applied to prepared subgrade or after installation of rock 

or aggregate base uniformly at the rate recommended by the manufacturer. 

B. Crack Sealing: 

1. Before sealing, cracks shall be cleared of dirt, dust, and all other deleterious 

materials to a depth of 1/4-inch to 1/2-inch. 
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2. Cracks 1/8-inch in width and greater shall be sealed. 

3. Application of crack sealer shall be in accordance with the manufacturer's 

recommendations unless otherwise directed. 

3.02 ASPHALT CONCRETE PAVING 

A. General: 

1. Asphalt concrete shall be proportioned, mixed, placed, spread, and compacted 

in conformance with Section 39 of the Caltrans Standard Specifications. 

2. Before placing asphalt concrete, an asphalt emulsion tack coat shall be applied 

to all vertical surfaces of existing pavement, curbs, gutters, construction 

joints, and all existing pavement to be surfaced, in conformance with Section 

39 of the Caltrans Standard Specifications. 

3. Spreading and compacting asphalt concrete shall be performed in accordance 

with Section 39 of the Caltrans Standard Specifications. 

4. Fog seal shall be applied to all finished surfaces of asphalt concrete pavement 

at a rate of 0.05 gallons per square yard, in accordance with Section 37 of the 

Caltrans Standard Specifications. 

5. After fog seal has been applied, ample time shall be allowed for drying before 

traffic is allowed on the pavement or paint striping is applied. 

3.03 CONCRETE CONSTRUCTION 

A. General: 

1. All concrete shall be mixed in accordance with applicable provisions of 

Section 90 of the Caltrans Standard Specifications. 

2. Construction of concrete substructures shall conform to applicable provisions 

of Section 51 of the Caltrans Standard Specifications. Unless noted otherwise 

in the Specifications, all exposed surfaces of structure shall have Class 1 

surface finish. Finish shall match adjacent existing concrete paving. 

3. Schedule of Locations for Concrete Finish Types: 

a. Slabs or Stairs to receive toppings and fills: Scratched. 

b. Exposed Stairs Fills: Nonslip. 

c. Exterior Paved Areas: Light Broomed. 

d. Formed Surface to receive paint: Smooth Formed. 

e. Concealed Concrete Surfaces: Rough Formed. 

4. Curing shall conform to provision of Caltrans Section 90-1.03B.  No pigment 

shall be used in curing compounds for construction of concrete curbs, gutters, 

and structures. 

5. All work shall be subject to field inspection. No concrete shall be placed until 

the Program Manager has approved the forms and reinforcement. 
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6. Expansion joints on curbs and gutters shall be placed 20 feet on centers, 

adjacent to structures, and at all returns, and shall be filled with joint filler.  

Control joints shall be formed 10 feet on centers.  

7. Concrete shall not be dropped freely where reinforcing bars will cause 

segregation, nor shall it be dropped freely more than 6 feet. Spouts, elephant 

trunks, or other approved means shall be used to prevent segregation. 

3.04 SLURRY SEAL 

A. General: 

1. Mixing, spreading and placing shall be in accordance with applicable 

provisions of Section 37 of the C.D.T Standard Specifications. 

3.05 FIELD QUALITY CONTROL 

A. Asphalt Concrete Paving: 

1. Contractor shall perform a flood test in the presence of the engineer and/or 

Owner’s representative.  Location of ponding greater than 1/8” in depth may 

impact proper drainage and shall be marked and remedied by the contractor. 

2. The specified thickness of the finished pavement shown on the plans and 

specifications shall be the minimum acceptable. 

3. Conforms shall form a smooth, pond-free transition between existing and new 

pavement. 

4. Depressions in paving between high spots are not to exceed 1/8-inch when 

measured below a 10 feet long straight edged placed anywhere on surface in 

any direction. 

5. The finished asphalt pavement shall have positive drainage without ponding. 

3.06 CLEANUP 

A. General: 

1. Surplus material remaining upon completion of paving operations shall 

become the property of the Contractor, to be removed from the work site and 

disposed of in a lawful manner. 

2. Surfaces shall be left in a clean, neat, and workmanlike condition, and all 

construction waste, rubbish, and debris shall be removed from the work site 

and disposed of in a lawful manner. 

 

END OF SECTION 32 12 33 
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SECTION 32 17 23 – PAVEMENT MARKING  
 
 

PART 1 – GENERAL 

1.01 SUMMARY: 

A. Provide requirements for materials, fabrications, and installation of traffic control 

and pavement markings. 

1.02 SUBMITTALS:  

A. Submit manufacturer’s product data describing application of products and 

compliance with VOC requirements. 

B. Shop Drawings: Show complete layout and location of pavement markings prior to 

demolition or obliteration of the existing markings. 

C. Submit samples as follows: 

1. Traffic paint. 

2. Pavement markers and adhesives. 

3. Reflectorized markers and posts. 

1.03 DELIVERY, STORAGE AND HANDLING: 

A. Comply with Division 1 requirements, specifications, and the Construction 

Manager.   

B. Deliver and store packaged products in original containers with seals unbroken and 

labels intact until time of installation. 

C. Provide proper facilities for handling and storage of products to prevent damage.  

Where necessary, stack products off ground on level platform, fully protected from 

weather. 

PART 2 – PRODUCTS 

2.01 MATERIALS:  

A. Traffic Marking and Symbol Paint: Water-Born, Fast-Dry, Traffic Paint distributed 

by Fuller-O’Brien Corp. D.J. Simpson (#108-273, White); (#108-280, Blue); or 

approved equivalent. 
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B. Accessible Symbol Background Paint: Blue Color.  Glidden Co.  “Glid-Guard 

Lifemaster Finish No. 5200 /series, Color 1/M 79", or approved equivalent. 

C. Thermoplastic Stripes and Markings: 

1. Thermoplastic stripes and makings shall be hot applied conforming to 

CALTRANS STANDARD SPECIFICATION Section 84 and shall be 

Cataphote-Catatherm brand, Pavemark thermoplastic brand, or approved 

equivalent. 

2. Thermoplastic stripes and markings shall have a minimum skid friction value 

of BPN 35. 

D. Pavement Markers and Adhesives: 

1. Pavement markers shall be two-way retroflective “Blue” markers and shall 

conform to the applicable requirements of Caltrans Standard Specification 

Section 85. 

2. Adhesive for pavement markers shall be standard set epoxy adhesive 

conforming to the requirements of Caltrans Standard Specification Section 

95-2.05. 

PART 3 - EXECUTION 

3.01 INSPECTION: 

A. Examine receiving surfaces and verify that surfaces are clean and proper for 

installation. 

B. Do not start work until unsatisfactory conditions have been corrected. 

3.02 APPLICATION: 

A. Preparation: 

1. Clean and prepare surfaces to receive traffic paint in accordance with Caltrans 

Standard Specification Section 84-1.03D and these special provisions.  Where 

required, remove existing striping and markings by wet blasting or equivalent 

method.  Do not use dry sandblasting or other dust producing methods. 

B. Traffic Paint: 

1. Traffic paint shall be machine applied in accordance with Caltrans Standard 

Specification Section 84-3.02C. 

2. No paint shall be applied until the surface has been approved by the Engineer 

and until at least 10 days after the slurry seal on asphalt concrete has been 

placed.  Place markers in accordance with Caltrans Standard Specification 

Section 85-1.03. 
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C. Striping Layout: 

1. Layout striping locations via “cat tracking” or chalk line for Owner approval 

prior to application of any markings or paint. 

2. Traffic stripe shall be single and double, solid and broken, and of the color to 

match existing conditions. 

3. Traffic striping shall be placed in patterns to match existing conditions, 

contractor shall document. 

D. Thermoplastic Stripes and Markings: 

1. Thermoplastic stripes and markings shall be applied hot in conformance with 

manufacturer’s recommended instructions and the applicable requirements of 

Caltrans Standard Specification Sections 84-2.03B and 2.03C. 

E. Pavement Markers: 

1. Pavement markers shall be installed to delineate the location of fire hydrants 

along off-site and on-site roadways.  No markers shall be installed until the 

surface has been approved by the Engineer and until at least 10 days after the 

slurry seal on asphalt concrete has been placed.  Place markers in accordance 

with Caltrans Standard Specification Section 85-1.03A. 

F. Apply marking paint in accordance with approved manufacturer’s 

recommendations. 

G. Density of paint coverage shall hide color and texture of substate. 

H. Parking Stripes: Paint four inches wide unless otherwise noted. 

I. Symbol Marking: Paint to match existing conditions. 

3.03 CLEANING AND PROTECTION:  

A. Comply with requirements of Section 01 74 00– CLEANING. 

B. Upon completion of work, remove surplus materials and rubbish and clean off 

spilled or splattered paint resulting from this work. 

C. Permit no surface traffic until pavement and symbol marking has dried thoroughly. 

 

END OF SECTION 32 17 23 
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PART 1 - GENERAL 

SECTION 32 31 29 – WOOD FENCING  

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Redwood Fence 
2. Extent of fence work is indicated on drawings. 

B. Related Documents:  The Contract Documents, as defined in Division 1 Section - 
Summary of Work, apply to the Work of this Section.  Additional requirements and 
information necessary to complete the Work of this Section may be found in other 
Documents. 

C. Related Sections include the following: 
1. Division 03 Section – Cast-In-Place Concrete 
2. Division 09 Section – Painting 
3. Division 31 Section – Earthwork and Grading 

1.03 SUBMITTALS: 

A. Product Data:  Submit manufacturer's technical data, and installation instructions for 
metal fencing, fabric and accessories. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Dimensions indicated form pipe are outside dimensions. 

2.02 MATERIALS 

A. Line Posts:  Furnish 2" diameter posts for suppo rting frame at 8' O.C. maximum. 

B. Terminal Posts:  2-1/2" diameter galvanized pipe. 
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C. Gate Posts:  2-1/2" diameter galvanized pipe. 

D. Post Tops:  Provide weather-tight galvanized closure cap; one cap for each post. 

E. Pickets: 1" x 4" x 8' flat top redwood 

F. Rails: 2" x 4" redwood 

G. Post Brackets: Galvanized steel strap 

H. Hinges:  Structurally capable of supporting gate leaf and allow opening and closing 
without binding.  Non-lift-off type hinge design shall permit gate to swing 180° (3.14 
rad). 

I. Hardware Materials:  Galvanized steel or malleable iron shapes to suit gate size. 

J. Hasp:  Galvanized or stainless steel to receive padlock. 

K. Concrete:  Provide concrete consisting of Portland cement, ASTM C 150, 
aggregates, ASTM C 33, and clean water.  Mix materials to obtain concrete with a 
minimum 28-day compressive strength of 2500 psi using at least 4 sacks of cement 
per cu. yd., 1" maximum size aggregate, maximum 3" slump, and 2% to 4% 
entrained air. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Excavation:  Drill or hand excavate holes for posts to "10" diameter x 24" deep. 

B. Brace Assemblies:  Install braces so posts are plumb when diagonal rod is under 
proper tension. 

C. Fasteners:  Install nuts for post brackets and hardware bolts on side of fence 
opposite wood fencing.  Peen ends of bolts or score threads to prevent removal of 
nuts. 

D. Attach wood pickets to rails using galvanized nails at 6 nails per picket.  Align top of 
picket row to be parallel to grade.  No gaps between pickets will be allowed.  
Bottom gap not to exceed 3” from grade. 

END OF SECTION 32 31 29 
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SECTION 33 10 00 – WATER SYSTEMS  
 

 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This section describes general requirements, products, and methods of execution 

relating to on-site domestic water and fire water systems serving all buildings and 

appurtenances.  Unless otherwise noted, this section does not apply to irrigation 

water systems and water systems inside and within 5 feet of buildings. This section 

applies to: 

1. Domestic water distribution and services. 

2. Fire water distribution and services. 

3. Water storage tanks. 

4. Booster pumps. 

B. Contractor shall provide all labor, equipment, materials, and testing services unless 

otherwise noted. 

C. Related Sections: 

1. Section 31 23 33 – TRENCHING, BACKFILLING, AND COMPACTING. 

D. Water pressure data: 

1. Provided by:   City of Alameda Fire Department  

2. Testing Date:  July 24, 2014 

3. Location:  FH at Buena Vista Ave and Grand Ave 

4. Static Pressure:  63 psig 

5. Residual Pressure: 59 psig 

6. Flow:  unknown gpm 

7. Orifice Size:  2.5 

8. Contractor shall notify Engineer if actual water pressure encountered varies by 

±10 psig. 

1.02 SUBMITTALS 

A. Comply with requirements of Section 01 33 00 – SUBMITTAL PROCEDURES. 

B. Product Data: Manufacturer’s literature and data, including, where applicable, sizes, 

pressure rating, rated capacity, listing/approval stamps, labels, or other marking on 

equipment made to the specified standards for materials, and settings of selected 

models, for the following: 
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1. Piping and fittings. 

2. Gaskets, couplings, sleeves, and assembly bolts and nuts. 

3. Gate valves and ball valves. 

4. Blow-off valves, air release and vacuum valves, and combination air valves. 

5. Check valves. 

6. Pressure reducing valves. 

7. Backflow preventers. 

8. Valve boxes, frames and covers. 

9. Water meter boxes, frames and covers. 

10. Post indicators. 

11. Fire department connections and wet stand pipes. 

12. Fire hydrants.  

13. Thrust block concrete mix and/or restrained joints and fittings. 

14. Tapping sleeves and tapping valves. 

15. Service saddles and corporation stops. 

16. Identification materials and devices. 

17. Corrosion protection. 

18. Water sampling stations. 

19. Domestic water booster pumps. 

20. Fire water booster pumps. 

21. Water storage tanks. 

C.     Shop Drawings and Calculations: Where an on-site fire water system is required, 

Contractor shall provide shop drawings for engineer and agency approval prior to 

construction.  Coordinate with the Contract Documents and identify any proposed 

modifications or deviations. Shop Drawings and Calculations shall be stamped and 

signed by a registered Fire Protection Engineer licensed by the State of California. 

1. Include the following information: 

a. Design assumptions. 

b. Thrust block sizing and calculations. 

c. Materials to be used. 

d. Available water pressure. 

e. Required water pressure. 

2. The review of fire system components constitutes only a portion of the review 

and approval required.  A copy of the fire system component submittal 

package shall be forwarded by the Contractor to the local fire marshal for 

further review and approval. 

D. Test Reports:   

1. Water Pressure Report: Contractor shall engage the public utility agency, or a 

qualified testing service to conduct a flow test of the existing water main(s). 

Provide date and location of test, type and method of test performed, static 

pressure and residual pressure in psig, observed flow in gpm, and orifice size. 

2. Bacteriologic Testing: Provide copies of the test results indicating water 

sample meets California Drinking Water Standards. 

E.  Samples:  None specified. Provide as necessary. 
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1.03 QUALITY ASSURANCE 

A. Comply with the latest edition of the following Standards and Regulations: 

1. American Water Works Association (AWWA) and American National 

Standards Institute (ANSI): 

a. C104/A21.4 ANSI Standard for Cement-Mortar Lining for Ductile-Iron 

Pipe and Fittings for Water. 

b. C105/A21.5 ANSI Standard for Polyethylene Encasement for Ductile-

Iron Pipe Systems. 

c. C110/A21.10 ANSI Standard for Ductile-Iron and Gray-Iron Fittings, 3 

inch - 48 inch for Water. 

d. C111/A21.11 ANSI Standard for Rubber-Gasket Joints for Ductile-Iron 

Pressure Pipe and Fittings. 

e. C115/A21.15 ANSI Standard for Flanged Ductile-Iron Pipe with 

Ductile-Iron or Gray-Iron Threaded Flanges. 

f. C116/A21.16 ANSI Standard for Protective Fusion-Bonded Epoxy 

Coatings Interior & Exterior Surfaces for Ductile-Iron and Gray-Iron 

Fittings. 

g. C150/A21.50 ANSI Standard for Thickness Design of Ductile-Iron Pipe.  

h. C151/A21.51 ANSI Standard for Ductile-Iron Pipe, Centrifugally Cast, 

for Water. 

i. C153/A21.53 ANSI Standard for Ductile-Iron Compact Fittings for 

Water Service. 

j. C500 Metal-Seated Gate Valves for Water Supply Service. 

k. C502 Dry-Barrel Fire Hydrants. 

l. C503 Wet-Barrel Fire Hydrants. 

m. C504 Rubber-Seated Butterfly Valves. 

n. C507 Ball Valves, 6 inches - 48 inches. 

o. C508 Swing-Check Valves for Waterworks Service, 2 inches - 24 inches 

NPS. 

p. C509 Resilient-Seated Gate Valves for Water Supply Service. 

q. C510 Double Check Valve Backflow Prevention Assembly. 

r. C511 Reduced-Pressure Principle Backflow Prevention Assembly. 

s. C512 Air Release, Air/Vacuum, and Combination Air Valves for 

Waterworks Service. 

t. C550 Protective Epoxy Interior Coating for valves and Hydrants. 

u. C600 Installation of Ductile-Iron Water Mains and their Appurtenances. 

v. C602 Cement- Mortar Living of water Pipelines in place- 4 inches and 

larger. 

w. C605 Underground Installation of Polyvinyl Chloride (PVC) Pressure 

Pipe and Fittings for Water. 

x. C651 Disinfecting Water Mains 

y. C652 Disinfection of Water-Storage Facilities 

z. C800 Underground Service Line Valves and Fittings for 1/2 inches - 2 

inches. 
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aa. C900 Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated Fittings, 

4 inches - 12 inches, for Water Distribution. 

bb. C901 Polyethylene (PE) Pressure Pipe and Tubing, 1/2 inches through 3 

inches, for Water Service. 

cc. C905 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 

14 inches - 48 inches. 

dd. C906 Polyethylene (PE) Pressure Pipe and Fittings, 4 inches - 63 inches, 

for Water Distribution and Transmission. 

ee. C907 Polyvinyl Chloride (PVC) Pressure Fittings for Water, 4 inches - 8 

inches. 

ff. C908 PVC Self-Tapping Saddle Tees for Use on PVC Pipe. 

gg. D103 Factory-Coated Bolted steel Tanks for water Storage. 

2. National Fire Protection Association (NFPA): 

a. NFPA 13 Standard for the Installation of Sprinkler Systems. 

b. NFPA 14 Standard for the Installation of Standpipe, Private Hydrants, 

and Hose Systems. 

c. NFPA 20 Standard for the Installation of Stationary Pumps for Fire 

Protection. 

d. NFPA 22 Standard for Water Tanks for Private Fire Protection. 

e. NFPA 24 Private Service Mains and their Appurtenances. 

f. NFPA 25 Standard for the Inspection, Testing, and Maintenance of 

Water-Based Fire Protection Systems. 

3. Uni-Bell Plastic Pipe Association (UNI). 

a. PUB 3 PVC Pipe – Technology Serving the Water Industry. 

b. PUB 7 External Corrosion of Underground Water Distribution Piping 

Systems. 

c. PUB 8 Tapping Guide for AWWA C900 Pressure Pipe. 

d. PUB 9 Installation Guide for PVC Pressure Pipe. 

e. B-8 Recommended Practice for the Direct Tapping of Polyvinyl 

Chloride (PVC) Pressure Water Pipe (Nominal Diameters 6-12 inch). 

4. American Society of Testing and Materials (ASTM). 

a. ASTM A536 Standard Specification for Ductile Iron Castings. 

b. ASTM A674 Standard Practice for Polyethylene Encasement for Ductile 

Iron Pipe for Water or Other Liquids. 

c. ASTM D1785 Standard Specification for Poly (Vinyl Chloride) (PVC) 

Plastic Pipe, Schedules 40, 80, and 120. 

d. ASTM D2241 Standard Specification for Poly (Vinyl Chloride) (PVC) 

Pressure-Rated Pipe. 

e. ASTM D2466 Standard Specification for Poly (Vinyl Chloride) (PVC) 

Plastic Pipe Fittings, Schedule 40. 

f. ASTM D2564 Standard Specification for Solvent Cements for Poly 

(Vinyl Chloride) (PVC) Plastic Piping Systems. 

g. ASTM D2683 Standard Specification for Socket-Type Polyethylene 

Fittings for Outside Diameter-Controlled Polyethylene Pipe and Tubing. 

h. ASTM D3139 Standard Specification for Joints for Plastic Pressure 

Pipes Using Flexible Elastomeric Seals. 
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i. ASTM D3261 Standard Specification for Butt Heat Fusion Polyethylene 

(PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing. 

j. ASTM D3350 Standard Specification for Polyethylene Plastics Pipe and 

Fittings Materials. 

k. ASTM F477 Standard Specification for Elastomeric Seals (Gaskets) for 

Joining Plastic Pipe. 

l. ASTM F1055 Standard Specification for Electrofusion Type 

Polyethylene Fittings for Outside Diameter Controlled Polyethylene 

Pipe and Tubing. 

m. ASTM F1056 Standard Specification for Socket Fusion Tools for Use in 

Socket Fusion Joining Polyethylene Pipe or Tubing and Fittings. 

n. ASTM A53/A53M Standard Specification for Pipe, Steel, Black and 

Hot-Dipped, Zinc-Coated, Welded and Seamless.  

o. ASTM A795 Standard Specification for Black and Hot-Dipped Zinc-

Coated (Galvanized) Welded and Seamless Steel Pipe for Fire 

Protection Use. 

p. ASTM A865 Standard Specification for Threaded Couplings, Steel, 

Black or Zinc-Coated (Galvanized) Welded or Seamless, for Use in 

Steel Pipe Joints.  

q. ASTM B88 Standard Specification for Seamless Copper Water Tube. 

5. American Society of Mechanical Engineers (ASME). 

a. ASME B16 series for valves, fittings, flanges, and gaskets applicable for 

use in water systems. 

b. ASME B1.20.1 American Standard Tapered Pipe Threads for factory-

threaded pipe and pipe fittings. 

6. National Sanitation Foundation (NSF). 

a. NSF/ANSI 14 Plastics Piping System Components and Related 

Materials. 

b. NSF/ANSI 61 Standard for Drinking Water Systems Components – 

Health Effects. 

7. Underwriters Laboratories, Inc. (UL). 

a. UL 157 Standard for Safety for Gaskets and Seals. 

b. UL 194 Standard for Safety for Gasketed Joints for Ductile-Iron Pipe 

and Fittings for Fire Protection Service. 

c. UL 213 Rubber Gasketed Fittings for Fire-Protection Service. 

d. UL 246 Standard for Safety for Hydrants for Fire-Protection Service. 

e. UL 262 Standard for Safety for Gate Valves for Fire-Protection Service. 

f. UL 312 Standard for Safety for Check Valves for Fire-Protection 

Service.   

g. UL 405 Standard for Safety for Fire Department Connections. 

h. UL 448 Standard for Safety for Pumps for Fire-Protection Service. 

i. UL 789 Standard for Safety for Indicator Posts for Fire-Protection 

Service. 

j. UL 860 Pipe Unions for Flammable and Combustible Fluids and Fire-

Protection Service. 
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k. UL 1091 Standard for Safety for Butterfly Valves for Fire-Protection 

Service. 

l. UL 1285 Pipe and Couplings, Polyvinyl Chloride (PVC), for 

Underground Fire Service. 

m. UL 1468 Direct Acting Pressure Reducing and Pressure Restricting 

Valves. 

n. UL 1478 Standard for Safety for Fire Pump Relief Valves. 

8. FM Global (FM). 

a. FM 1020 Automatic Water Control Valves. 

b. FM 1045 Waterflow Detector Check Valves. 

c. FM 1110 Indicator Posts. 

d. FM 1111 Post-Indicator-Valve-Assembly. 

e. FM 1112 Indicating Butterfly Valves. 

f. FM 1120 and FM 1130 Fire Service Water Control Valves (OS&Y and 

NRS Type Gate Valves). 

g. FM 1210 Swing Check Valves. 

h. FM 1221 Backflow Preventers (Reduced Pressure Principle and Double 

Check Valve Types). 

i. FM 1311 Centrifugal Fire Pumps (Horizontal, Split-Case Type). 

j. FM 1312 Centrifugal Fire Pumps (Vertical-Shaft, Turbine Type). 

k. FM 1319 Centrifugal Fire Pumps (Horizontal, End Suction Type). 

l. FM 1361 Water Pressure Relief Valve. 

m. FM 1362 Pressure Reducing Valves. 

n. FM 1371 Centrifugal Fire Pumps (In-Line Type). 

o. FM 1510 Fire Hydrants (Dry Barrel Type) for Private Fire Service. 

p. FM 1511 Fire Hydrants (Wet Barrel Type) for Private Fire Service. 

q. FM 1530 Fire Department Connections. 

r. FM 1610 Plastic Pipe & Fittings for Underground Fire Protection 

Service. 

s. FM 1620 Pipe Joints & Anchor Fittings for Underground Fire Service 

Mains. 

9. Plastics Pipe Institute (PPI). 

a. Underground Installation of Polyethylene Pipe. 

b. Polyethylene Joining Procedures. 

c. Inspections, Test and Safety Considerations. 

10. American Association of State Highway and Transportation Officials 

(AASHTO) for H20 Loading. 

11. American Concrete Institute (ACI). 

a. ACI 348 - Meter Pit Construction. 

12.  EBMUD Standard Specifications and Details. 

13.  Local Office of the Fire Marshal Regulations. 

14. Office of Statewide Health Planning and Development. 

15. Other authorities having jurisdiction. 

B. System Description: Grades and elevations are to be established with benchmarks 

referenced on Plans. 
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C. Comply with City of Alameda Standards and authorities having jurisdiction for the 

installation and testing of potable water piping and fire protection systems. 

D. All testing of systems specified in this section shall be witnessed by representatives 

of the local water department or local authority. Provide at least 7 days notice. 

E. The Contractor shall prepare shop drawings and calculations, and obtain all 

required approvals for the fire water system of the proposed project. Contractor 

shall have shop drawings and calculations stamped and signed by a fire protection 

engineer, licensed by the State of California, as required by the City of Alameda. 

PART 2 - PRODUCTS 

2.01 PIPING 

A. Water Distribution Main (pipe size 4 inches and larger). 

1. Ductile Iron Pipe (DIP): Pressure Class 350 pipe conforming to 

AWWA/ANSI C151/A21.5, cement-mortar lining conforming to 

AWWA/ANSI C104/A21.4, with standard thickness per AWWA/ANSI 

C150/A21.50.  U.S. Pipe, American Cast Iron Pipe Company (ACIPCO), or 

approved equivalent.   

a. Flanged ends shall conform to AWWA/ANSI C115/A21.15. 

b. Rubber-gasket joints shall conform to AWWA/ANSI C111/A21.11. 

2. Polyvinyl Chloride Pipe (PVC): Pressure Class 200, DR 14, spigot and gasket 

bell end, conforming to AWWA C900 or AWWA C905, with equivalent cast-

iron pipe outer diameter (O.D.). J-M Manufacturing, PW Pipe, North 

American Pipe Company, or approved equivalent. 

3. Polyethylene Pipe (PE):  PE 3408, Pressure Class 160, DR 11, conforming to 

AWWA C906. Driscopipe 4000/4100, or approved equivalent. 

B. Water Service Line (pipe size 3 inches and smaller) 

1. Copper (Cu): Provide Type K soft or hard copper pipe conforming to ASTM 

B88. 

2. High Density Polyethylene Pipe (HDPE): PE3408, Pressure Class 200, DR 9 

conforming to AWWA C901. PW PIPE or approved equivalent. 

2.02 FITTINGS, GASKETS, COUPLINGS, SLEEVES, AND ASSEMBLY BOLTS AND 

NUTS 

A. For DIP: Provide fittings with pressure rating greater than or equal to that of the 

pipe. Provide flanged joints, mechanical joints, push-on joints, and insulating joints 

where indicated.  Fittings with push-on joint ends shall conform to the same 

requirements as fittings with mechanical-joint ends. Provide mechanically coupled 

type joints using a sleeve-type mechanical coupling where indicated. Provide ends 
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of pipe and fittings suitable for the specified joints. Fittings shall have cement-

mortar lining conforming to AWWA/ANSI C104/A21.4. 

1. Flanged Joints: Provide bolts, nuts, and gaskets in conformance with 

AWWA/ANSI C115/A21.15. Flanged fittings shall conform to AWWA/ANSI 

C110/A21.10 or C153/A21.53. 

a. Provide flange for set screwed flanges of ductile iron, ASTM A536, 

Grade 65-45-12, and conform to the applicable requirements of ASME 

B16.1, Class 250. 

b. Provide setscrews for set screwed flanges of 190,000 psi tensile strength, 

heat treated and zinc-coated steel. 

c. Gaskets for set screwed flanges shall conform to the applicable 

requirements for mechanical-joint gaskets specified in AWWA/ANSI 

C111/A21.11. 

d. Design of set screwed gaskets shall provide for confinement and 

compression of gasket when joint to adjoining flange is made.  

e. Unless otherwise required, above ground flange assembly bolts shall be 

standard hex-head, cadmium plated machine bolts with American 

Standard Heavy, hot-pressed, cadmium plated hexagonal nuts.  Buried 

flange nuts and bolts shall be as above except they shall be of Type 304 

stainless steel. 

2. Mechanical Joints: Dimensional and material requirements for pipe ends, 

glands, bolts and nuts, and gaskets shall conform to AWWA/ANSI 

C111/A21.11. 

3. Push-on Joints: Provide shape of pipe ends and fitting ends, gaskets, and 

lubricant for joint assembly conforming to AWWA/ANSI C111/A21.11. 

Modify bell design fittings, as approved. 

4. Insulating Joints: Provide a rubber-gasketed or other suitable approved type of 

insulating joint or dielectric coupling which will effectively prevent metal-to-

metal contact at the joint between adjacent sections of dissimilar metals. 

a. Provide joint of the flanged type with insulating gasket, insulating bolt 

sleeves, and insulating washers. 

b. Provide gasket of the dielectric type, full face, as recommended in 

AWWA/ANSI C115/A21.15. 

c. Provide bolts and nuts as recommended in AWWA/ANSI C115/A21.15. 

d. Fittings shall be epoxy lined and coated with a thickness not less than 6-

mils. 

B. For PVC:  Fittings shall be DIP or PVC. 

1. DIP fittings: Provide gray-iron or ductile-iron conforming to AWWA/ANSI 

C110/A21.10, with cement-mortar lining conforming to AWWA/ANSI 

C104/A21.4, and standard thickness, with equivalent cast-iron pipe O.D. 

a. Fittings with push-on joint ends shall conform to the same requirements 

as fittings with mechanical-joint ends, except the bell design shall be 

modified, as approved, for push-on joint suitable for use with PVC 

plastic pipe.   
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b. Provide push-on joints, compression joints and mechanical joints where 

indicated between pipe and fittings, valves, and other accessories.   

c. Mechanical joints, glands, bolts and nuts, and gaskets shall conform to 

AWWA/ANSI C111/A21.11. 

d. Fittings shall be epoxy lined and coated with a thickness not less than 6-

mils. 

2. PVC fittings: Provide fabricated PVC fittings for pressure pipe conforming to 

AWWA C900, C905, or C907. 

a. PVC fittings shall conform to ASTM D2466. 

b. Push-on joints shall conform to ASTM D3139. 

c. Compression joints shall conform to ASTM D3139. 

d. Provide each joint connection with an elastomeric gasket suitable for the 

bell or coupling with which it is to be used.  Gaskets shall conform to 

ASTM F477. 

C. For PE:  Fittings shall conform to AWWA C901 or AWWA C906. Driscopipe, or 

approved equivalent. 

1. Socket type fittings shall conform to ASTM D2683. 

2. Butt fusion fittings shall conform to ASTM D3261.   

3. Electrofusion fittings shall comply with ASTM F1055. 

D. For Cu:   

1. Cast copper alloy solder-joint pressure fittings shall conform to ASME 

B16.18. 

2. Wrought copper solder-joint pressure fittings or wrought copper alloy unions 

shall conform to ASME B16.22 

3. Cast copper alloy flare fittings shall conform to ASME B16.26.  

4. Wrought copper alloy body, hexagonal stock, metal-to-metal seating surfaces, 

and solder-joint threaded ends shall conform to ASME B1.20.1. 

5. Compression connections shall be Mueller 110, Ford or approved equivalent. 

E. For HDPE:  

1. Cast Copper Fittings shall conform to ASME B16.18. 

2. Cast Copper Compression Fittings and connections shall be Mueller 110 Ford 

or approved equivalent.  

2.03 GATE VALVES AND BALL VALVES 

A. Gate Valves:  Valves shall open by counterclockwise rotation of the valve stem. 

Provide valves with ends as appropriate for the adjoining pipe. 

1. Stuffing boxes shall have O-ring stem seals. Provide stuffing boxes bolted and 

constructed so as to permit easy removal of parts for repair. 

2. Valves (2-1/2 inches and larger):   

a. Provide valves conforming to AWWA C500 or AWWA C509 and of 

one manufacturer. Valves shall have a non-rising stem, a 2-inch square 



 

  

CITY OF ALAMEDA, EMERGENCY OPERATIONS CENTER 33 10 00 - 10 

AUGUST 25, 2014          2131091.00 WATER SYSTEMS 

 

nut, and double-disc gates. Valves shall be rated for 250 psi maximum 

working pressure.  Mueller 2360 series, ACIPCO, or approved 

equivalent.  

b. For the domestic water system, valves shall also conform to ANSI/NSF 

61. 

c. For the fire water system, valves 2 inches through 16 inches in size shall 

also conform to UL 262 and FM 1120 or FM 1130 to a working pressure 

of 200 psi. 

3. Where a post indicator is shown, provide valve with an indicator post flange. 

B. Ball Valves: Valves shall open by counterclockwise rotation of the valve stem. 

Provide valves with ends as appropriate for the adjoining pipe. 

1. Valves (2-inches and smaller):  

a. Provide valves conforming to AWWA C800 and of one manufacturer.  

Mueller 300 Series, Ford, or approved equivalent. 

2. Provide valve with operating nut or handle as shown on the Construction 

Documents. 

2.04 BLOW-OFF VALVES, AIR RELEASE AND VACUUM VALVES, AND 

COMBINATION AIR VALVES 

A. Blow-off valves:  Provide valve and service size as shown in the Contract 

Documents.  Provide 2-inch valves at low points of the piping system, and 4-inch 

valves at dead-ends of the piping system, unless otherwise directed by the Engineer. 

1. 2-inch blow-off shall have a 2-inch vertical female iron pipe (FIP) inlet and a 

2-inch normal pressure and temperature (NPT) nozzle outlet with cap. Valve 

shall open by counterclockwise rotation of a top-mounted 9/16-inch square 

operating nut. All working parts shall be serviceable without excavation. 

Kupferle/Truflo Model TF550, or approved equivalent. 

2. 4-inch blow-off shall have a 4-inch vertical FIP inlet and a 4-inch male iron 

pipe (MIP) outlet with cap. Valve shall open by counterclockwise rotation of 

a top-mounted 9/16-inch square operating nut. All working parts shall be 

serviceable without excavation.  Kupferle/Truflo Model TF800, or approved 

equivalent. 

B. Air release and vacuum valves: Provide valve and service size as shown on the 

Contract Documents, and where there is an increase in the downward slope or a 

decrease in the upward slope of the piping system. Valve shall have cast-iron single 

valve body, and shall conform to AWWA C512. A compound lever system shall 

have a maximum operating pressure of 300psi. Provide a protective cap for the 

outlet of the valve. Provide universal air-vacuum type valves, Crispin Model UL, 

Apco, or approved equivalent. 

C. Combination air valves: Provide valve and service size as shown on the Contract 

Documents, and at high points and sharp changes in gradient of the pipe system. 
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Valve shall have cast-iron single valve or double valve body, and shall conform to 

AWWA C512. A simple or compound lever system shall have a maximum 

operating pressure of 300psi. Provide a protective cap for the outlet of the valve. 

Crispin Model C, Apco, or approved equivalent. 

2.05 CHECK VALVES 

A. Valves: Valves shall have clear port opening and a cast-iron body. Provide spring-

loaded or weight-loaded valves where indicated on the Construction Documents. 

1. For the domestic water system, provide swing-check type valves conforming 

to AWWA C508. Provide valves of one manufacturer. Mueller, Apco, or 

approved equivalent. 

2. For the fire water system, provide swing-check type valves conforming to FM 

1210 and UL 312. Mueller, Watts, or approved equivalent. 

2.06 PRESSURE REDUCING VALVES 

A. Pressure Reducing Valves: Valves shall have a cast-iron body, conforming to 

ASTM A536, with epoxy interior coating conforming to AWWA, and rated to 

Pressure Class 300. Cla-Val Model 90-01, Singer, or approved equivalent.  

1. Valves shall have flanged ends. 

2. Valves sized 3-inches or smaller may have screwed ends.  

2.07 POST INDICATORS 

A. Posts Indicators shall withstand up to 900 ft-lbs of operating torque be free-

standing, and tamper-proof. 

B. Post Indicators shall conform to UL 789 and FM 1110. Mueller, ACIPCO, or 

approved equivalent. 

2.08 VALVE BOXES, METER BOXES, FRAMES AND COVERS  

A. Water Valve Box: Provide pre-cast concrete valve box for each buried valve. 

Provide box with steel or cast iron traffic cover marked “WATER.” Christy Model 

G5 with G5C cover or approved equivalent. 

B. Valve or Meter Boxes: Contractor shall verify box size required for water system 

appurtenances as shown in the Contract Documents. Provide a precast concrete 

utility box for each buried appurtenance. Provide a traffic-rated lid for H20 loading. 

A non-traffic rated lid may be used for boxes located in landscape areas. Christy, or 

approved equivalent.   
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2.09 BACKFLOW PREVENTERS 

A. Provide backflow preventers as shown on the Contract Documents. Subject to local 

water department approval. Backflow preventers on the fire water system shall be 

subject to approval by the local office of the Fire Marshal. 

B. Reduced Pressure Principle Assemblies (RPPA): Provide a cast-iron body RPPA 

consisting of two independently operating check valves with a pressure differential 

relief valve located between the two check valves, two shut-off valves and four test 

cocks. RPPA shall be tamper-proof and conform to AWWA C511. Febco 860, 

Watts, or approved equivalent. 

C. Double Check Detector Assemblies (DCDA): Provide a cast-iron body DCDA 

consisting of mainline double check assemblies in parallel with a bypass double 

check and meter assembly, two shut-off valves and four test cocks. DCDA shall be 

tamper-proof and conform to AWWA C510. Febco 806, Watts, or approved 

equivalent. 

2.10 FIRE DEPARTMENT CONNECTIONS AND WET STAND PIPES 

A. Fire Department Connections (FDC): Provide FDC’s with 2-1/2 inch female hose 

connections, sidewalk or free-standing type. Number of inlets shall be as shown on 

the Contract Documents. Clapper and spring check inlets shall each have a 

minimum capacity of 250 gpm, and be furnished with Knox FDC plug. Outlet shall 

be sized for simultaneous use of all inlets. Connection shall be branded “AUTO 

SPKR”. 

1. 2-Way FDC:  Connection shall conform to UL 405 or FM 1530.  Elkhart, 

Croker, or approved equivalent. 

2. 3-Way FDC: Connection shall be subject to approval by the local water 

department or fire marshal. Elkhart, Croker, Potter-Roemer or approved 

equivalent. 

3. 4-Way FDC: Connection shall conform to UL 405. Potter-Roemer, Croker, or 

approved equivalent. 

4. 6-Way FDC: Connection shall be subject to approval by the local water 

department or fire marshal. Croker, Potter-Roemer or approved equivalent. 

B. Wet Stand Pipes (WSP): Provide 2-Way WSP’s with valves and two (2) 2-1/2 inch 

male hose connections free-standing type, with a 4” inlet. Each outlet shall each 

have a minimum capacity of 250 gpm, and be furnished with a Knox cap. Water to 

the WSP shall be controlled with a remote valve. Connection shall be branded 

“HYDRANT.” Subject to approval by the local water department or fire marshal.  

Croker, Elkhart, Potter-Roemer or approved equivalent. 

2.11 FDC AND WET STAND PIPE CAPS AND PLUGS 
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A. Provide Knox caps or plugs for all new FDC and wet-stand pipes included in the 

project. Coordinate the number of Knox keys as well as the key signage location 

with the local Fire Marshal. 

2.12 FIRE HYDRANTS 

A. Provide two 2-1/2 inch and one 4-1/2 inch outlets with a 6-inch nominal inside 

diameter inlet and break-away type bolts. Hydrant shall have a working pressure of 

250 psi and shall conform to AWWA C502 or C503, and be UL listed and FM 

approved. Provide hydrants of one manufacturer. Clow 800 series, Mueller, 

ACIPCO, or approved equivalent, subject to approval by the local water department 

and Fire Marshal.  Clow East Bay Series Model 5, or approved equivalent. Paint 

private hydrants yellow. 

2.13 THRUST BLOCKS AND PIPE RESTRAINTS 

A. Blocks: Provide thrust blocks in accordance with NFPA 24 Standards. Use concrete 

conforming to ASTM C94 having a minimum compressive strength of 2,500 psi at 

28 days; or use concrete of a mix not leaner than one part cement, 2-1/2 parts sand, 

and 5 parts gravel, having the same minimum compressive strength. 

B. Pipe Restraints: Provide thrust restraint systems for fittings and joints as required or 

as indicated on the Plans. 

1. For mechanical joint fittings and joints: Pipe restraints shall be “Mega-Lug” 

pipe restraint system by EBBA Iron, Inc., or approved equivalent.   

2. For push-on joint fittings and joints: Pipe restraints shall be “Field-Lok” 

gaskets by U.S. Pipe, or approved equivalent. 

C. Thrust blocks, gravity blocks, or mechanical pipe restraints may be used at 

Contractor’s option, unless otherwise indicated on the Plans. 

D. Provide thrust blocks or mechanical pipe restraints at all fittings and changes in 

angle, alignment or elevation. 

E. Where depth or location of water piping, existing utilities, or other structures 

prohibit the use of standard thrust blocks, gravity blocks or mechanical pipe 

restraints may be used. Conform to NFPA 24 Standards.  

2.14 TAPPING SLEEVES AND TAPPING VALVES 

A. Sleeves shall be epoxy coated and furnished with stainless steel washers, nuts and 

bolts. Mueller H-615 and H-619, Ford, or approved equivalent. 
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B. Tapping valves shall have flanged inlet, Class 125, conforming to ASME B16.1 and 

furnished with stainless steel washers, nuts and bolts. Tapping valves shall be 

constructed with a mechanical joint outlet. Mueller T-687, T-642, T-681, or 

approved equivalent. 

2.15 SERVICE SADDLES AND CORPORATION STOPS 

A. Service Saddles: Saddles shall conform to AWWA C800 and NSF 61. 

1. For DIP: Provide bronze or stainless steel body, double strap type with a 200 

psi maximum working pressure. Mueller BR2 Series, Ford, or approved 

equivalent. 

2. For PVC: Provide bronze body, wide strap type. Mueller H-13000 Series, 

Ford, or approved equivalent. 

3. For PE: 

B. Corporation Stops:  Provide ground key type; bronze conforming to ASTM B61 or 

ASTM B62, for a working pressure of 100 psi. and suitable for the working 

pressure of the system. 

1. Ends shall be suitable for adjoining pipe and connections, solder-joint, or 

flared tube compression type joint. 

2. Threaded ends shall conform to AWWA C800. 

3. Coupling nut for connection to flared copper tubing shall conform to ASME 

B16.26. 

4. Mueller H-15000 Series with “CC” threads and a copper flare straight 

connection outlet, Ford, or approved equivalent. 

2.16 IDENTIFICATION MATERIALS AND DEVICES 

A. Marker Tape: Provide marker tape consisting of metallic foil bonded to plastic film 

not less than 2-inches wide. Film shall be inert polyethylene plastic. Film and foil 

shall each not be less than 1-mil. thick. The tape shall be identified with lettering, 

not less than 3/4-inch high, “CAUTION: WATER MAIN BELOW,” repeated at 

approximately 24-inch intervals.  

B. Tracer Wire for Nonmetallic Piping: Provide 12 gage, coated copper or aluminum 

wire not less than 0.10 inch in diameter in sufficient length to be continuous over 

each separate run of nonmetallic pipe. Wire shall be tied in at all valves. 

2.17 CORROSION PROTECTION 

A. In soils with high resistivity, high sulfides, high/low ph, redox potential and/or poor 

surrounding drainage conditions, or as indicated in the Contract Documents, encase 

underground pipe and appurtenances in 4-mil, high-density cross-laminated 

(HDCL) polyethylene film or 8-mil linear low-density (LLD) polyethylene film in 

accordance with AWWA/ANSI C105/A21.5.  U.S. Pipe, ACIPCO, or approved 

equivalent. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine surfaces and areas for suitable conditions where water service is being 

installed. 

B. Do not begin installation until unsatisfactory conditions have been corrected. 

3.02  LOCATION OF WATER LINES 

A. Where the location of the water line is not clearly defined by dimensions on the 

Plans, do not lay water line closer than 10 feet horizontally from any sewer line. 

B. Where water lines cross under gravity sewer lines, encase sewer line in concrete for 

a distance of at least 10 feet on each side of the crossing, unless sewer line is made 

of pressure pipe with rubber-gasketed joints and no joint is located within 3 feet 

horizontally of the crossing. 

C. Where water lines cross sewer force mains and inverted siphons, install water line 

at least 2 feet above these sewer lines. 

D. When joints in the sewer line are closer than 3 feet horizontally from the water line, 

encase sewer line joints in concrete. 

E. Do not lay water lines in the same trench with other utilities. 

F. Install water lines at 3'-0" minimum depth or as detailed on Plans. 

3.03 INSTALLATION OF PIPING 

A. Inspection: 

1. Before placing in position, inspect pipe for noticeable defects. Clean the pipe, 

fittings, valves, and accessories, and maintain in a clean condition. 

2. Remove fins and burrs from pipe and fittings. 

B. Pipe laying and jointing: 

1. Provide proper facilities for lowering sections of pipe into trenches.  

2. Do not drop or dump pipe, fittings, valves, or any other water line material 

into trenches. 

3. Cut pipe accurately to length established at the site and work into place 

without springing or forcing. Replace any pipe or fitting that does not allow 

sufficient space for proper installation of jointing material. 

4. Blocking or wedging between bells and spigots will not be permitted. Lay 

bell-and-spigot pipe with the bell end pointing in the direction of lying. 
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5. Grade the pipeline in straight lines; avoid the formation of dips and low 

points. 

6. Support pipe at proper elevation and grade. 

7. Provide secure firm, uniform support. Wood support blocking will not be 

permitted. 

8. Lay pipe so that the full length of each section of pipe and each fitting rests 

solidly on the pipe bedding; excavate recesses to accommodate bells, joints, 

and couplings. 

9. Provide anchors and supports where indicated and where necessary for 

fastening work into place. 

10. Make proper provision for expansion and contraction of pipelines. 

11. Keep trenches free of water until joints have been properly made. 

12. Do not lay pipe when conditions of trench or weather prevent proper 

installation. 

13. All fittings shall be blocked with appropriately sized thrust blocks as shown in 

the Contract Documents. 

C. Installation of Tracer Wire: 

1. Install a continuous length of tracer wire for the full length of each run of 

nonmetallic pipe. 

2. Attach wire to top of pipe in such manner that it will not be displaced during 

construction operations. 

D. Connections to Existing Lines: 

1. Make connections to existing water lines after approval is obtained and with a 

minimum interruption of service on the existing line. 

2. Make connections to existing lines under pressure in accordance with the 

recommended procedures of a manufacturer of pipe of which the line being 

tapped is made. 

E. The end of each work day, close open ends of pipe temporarily with wood blocks or 

bulkheads to keep out debris and contamination. 

3.04. INSTALLATION OF DUCTILE-IRON PIPING 

A. Install pipe and fittings in accordance with requirements of AWWA C600 for pipe 

installation, joint assembly, valve-and-fitting installation, and thrust restraint. 

B. Jointing: 

1. Provide push-on joints with the gaskets and lubricant specified for this type 

joint; assemble in accordance with the applicable requirements of AWWA 

C600 for joint assembly. 

2. Provide mechanical joints with the gaskets, glands, bolts, and nuts specified 

for this type joint; assemble in accordance with the applicable requirements of 

AWWA C600 for joint assembly and with the recommendations of AWWA 

C111. 
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3. Provide flanged joints with the gaskets, bolts, and nuts specified for this type 

joint.   

a. Install flanged joints up tight; avoid undue strain on flanges, fittings, 

valves, and other equipment and accessories.   

b. Align bolt holes for each flanged joint. 

c. Use full size bolts for the bolt holes; use of undersized bolts to make up 

for misalignment of bolt holes or for any other purpose will not be 

permitted. 

d. Do not allow adjoining flange faces to be out of parallel to such degree 

that the flanged joint cannot be made watertight without over straining 

the flange. 

e. Where flanged pipe and fitting have dimensions that do not allow the 

installation of a proper flanged joint as specified, replace it by one of 

proper dimensions. 

f. Use set screwed flanges to make flanged joints where conditions prevent 

the use of full-length flanged pipe.  Assemble in accordance with the 

recommendations of the set screwed flange manufacturer. 

4. Provide insulating joints with the gaskets, sleeves, washers, bolts, and nuts 

previously specified for this type joint. Assemble insulating joints as specified 

for flanged joints. Bolts for insulating sleeves shall be full size for the bolt 

holes. 

5. Ensure that there is no metal-to-metal contact between dissimilar metals after 

the joint has been assembled. 

C. Exterior Protection: Completely encase buried ductile iron pipelines and 

underground appurtenances with polyethylene wrap.  Install 8-mil linear low-

density polyethylene (LLD) film or 4-mil high-density cross-laminated (HDCL) 

film per manufacturer’s recommendations and in accordance with AWWA/ANSI 

C105/A21.5 and ASTM A674. 

D. Pipe Anchorage: 

1. Provide concrete thrust blocks or restrained joints for pipe anchorage, except 

where metal harness is indicated on the Construction Documents. 

2. Pipe anchorage shall be in accordance with NFPA 24 Standards. 

3.05 INSTALLATION OF POLYVINYL CHLORIDE PIPING 

A. Install pipe and fittings in accordance with the requirements of UNI B-3 for the 

following: 

1. The laying of pipe, joining PVC pipe to fittings and accessories. 

2. The setting of hydrants, valves, and fittings. 

B. Comply with the recommendations for pipe joint assembly and appurtenance 

installation in AWWA Manual M23, Chapter 7, “Installation.”  
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C. Comply with the applicable requirements of AWWA C600 for joint assembly, and 

with the recommendations of Appendix A to AWWA C111. 

D. Jointing: 

1. Provide push-on joints with the elastomeric gaskets specified for this type 

joint, using either elastomeric-gasket bell-end pipe or elastomeric-gasket 

couplings. 

2. For pipe-to-pipe push-on joint connections, use only pipe with push-on joint 

ends having factory-made bevel. 

3. For push-on joint connections to metal fittings, valves, and other accessories, 

cut spigot end of pipe off square and re-bevel pipe end to a bevel 

approximately the same as that on ductile-iron pipe used for the same type of 

joint. 

4. Use an approved lubricant recommended by the pipe manufacturer for push-

on joints. 

5. Assemble push-on joints for connection to fittings, valves, and other 

accessories in accordance with the requirements of UNI B-3 for joining PVC 

pipe to fittings and accessories and with the applicable requirements of 

AWWA C600 for joint assembly. 

6. Make compression-type joints/mechanical-joints with the gaskets, glands, 

bolts, nuts, and internal stiffeners previously specified for this type joint. Cut 

off spigot end of pipe for compression-type joint or mechanical-joint 

connections and do not re-bevel. 

7. Assemble joints made with sleeve-type mechanical couplings in accordance 

with the recommendations of the coupling manufacturer using internal 

stiffeners as previously specified for compression-type joints. 

E. Pipe Anchorage: 

1. Provide concrete thrust blocks or restrained joints for pipe anchorage, except 

where metal harness is indicated on the Construction Documents. 

2. Anchorage shall be in accordance with the requirements of UNI B-3 and in 

accordance with NFPA 24 Standards for reaction or thrust blocking and 

plugging of dead ends, except that size and positioning of thrust blocks shall 

be as indicated on the Construction Documents. 

 

3.06 INSTALLATION OF POLYETHYLENE PIPING 

A. Install pipe, fittings, and appurtenances in accordance with PPI and Manufacturer’s 

Recommendations. 

B. Jointing: 

1. Provide mechanical joints, compression fittings, or flanges as recommended 

by the manufacturer. 
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2. Jointing shall be performed using proper equipment and machinery by trained 

and certified personnel. 

3. Joints, fittings and tools shall be clean and free of burrs, oil, and dirt. 

4. Butt fusion:   

a. Pipe ends shall be faced to establish clean, parallel mating surfaces. 

b. Align and securely fasten the components to be joined squarely between 

the jaws of the joining machine. 

c. Heat the ends of the pipe to the pipe manufacturer’s recommended 

temperature interface pressure and time duration. A pyrometer or other 

surface temperature measuring device should be used to insure proper 

temperature of the heating tool. Temperature indicating crayons shall not 

be used on a surface which will come into contact with the pipe or 

fitting. 

d. Prevent molten plastic from sticking to the heater faces. Molten plastic 

on the heater faces shall be removed immediately according to the tool 

manufacturer’s instructions. 

e. Bring the molten ends together with sufficient pressure to properly mix 

the pipe materials and form a homogeneous joint. Hold the molten joint 

under pressure until cooled adequately to develop strength. Refer to the 

Manufacturer’s recommendations for temperature, pressure, holding, 

and cooling times. 

f. Remove the inside bead from the fusion process using Manufacturer’s 

recommended procedure. 

5. Socket fusion: 

a. Mixing manufacturers’ heating tools and depth gages will not be 

allowed unless the tools conform to ASTM F1056. 

b. Pipe ends shall be faced square to establish clean, parallel mating 

surfaces. 

c. Clamp the cold ring on the pipe at the proper position using a depth 

gauge. 

d. Heat the tool to the pipe manufacturer’s recommended temperature. A 

pyrometer or other surface temperature measuring device should be used 

to insure proper temperature. Temperature indicating crayons shall not 

be used on a surface which will come into contact with the pipe or 

fitting. 

e. Follow manufacturer’s recommendations for bringing the hot tool faces 

into contact with the outside surface of the end of the pipe and the inside 

surface of the socket fitting. 

f. Simultaneously remove the pipe and fitting from the tool. 

g. Inspect the melt pattern for uniformity and immediately insert the pipe 

squarely and fully into the socket of the fitting until the fitting contacts 

the cold ring. Do not twist the pipe or fitting during or after the insertion. 

h. Hold or block the pipe in place during cooling. 

6. Electrofusion: 

a. Unless the operation is for a saddle-type electrofusion joint, pipe ends 

shall be faced square to establish clean, parallel mating surfaces. 
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b. Clamp the pipe and fitting at the proper position in the fixture. 

c. Connect the electrofusion control box to the fitting and to the power 

source.  Apply the electric current using manufacturer’s instructions. 

d. Allow the joint to cool before removing the clamping fixtures. 

3.07 INSTALLATION OF VALVES 

A. Install gate valves conforming to AWWA C500 and UL 262 in accordance with the 

requirements of AWWA C600 for valve-and-fitting installation and with the 

recommendations of the Appendix (Installation, operation, and Maintenance of 

Gate Valves) to AWWA C509. 

B. Install gate valves conforming to AWWA C509 in accordance with the 

requirements of AWWA C600 for valve-and-fitting installation and with the 

recommendations of the Appendix (Installation, Operation, and Maintenance of 

Gate Valves) to AWWA C509. 

C. Install gate valves on PVC water mains in addition in accordance with the 

recommendations for appurtenance installation in AWWA Manual M23, Chapter 7, 

“Installation.” 

D. Install check valves in accordance with the applicable requirements of AWWA 

C600 for valve-and-fitting installation, except as otherwise indicated. 

E. Provide and assemble joints to gate valves and check valves as specified for making 

and assembling the same type joints between pipe and fittings. 

3.08 INSTALLATION OF VALVE AND METER BOXES 

A. Boxes shall be centered over the appurtenance so as not to transmit shock or stress. 

Covers shall be set flush with the surface of the finished pavement, or as shown in 

the Construction Documents. Backfill shall be placed around the boxes and 

compacted to the specified level in a manner that will not damage or displace the 

box from proper alignment or grade.  Misaligned boxed shall be excavated, 

plumbed, and backfilled at no additional cost to the Owner. 

3.09 INSTALLATION OF HYDRANTS 

A. Install hydrants, except for metal harness, plumbed vertical, in accordance with 

AWWA C600 for hydrant installation and as indicated. 

B. Provide and assemble joints as specified for making and assembling the same type 

joints between pipe and fittings. Hydrants shall be set so that mounting bolts clear 

the top of finished grade by three inches so bolts may be easily replace if needed. 
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C. Provide metal harness as specified under pipe anchorage requirements for the 

respective pipeline material to which hydrant is attached. 

3.10 SERVICE LINE CONNECTIONS TO WATER MAINS 

A. Connect service lines of size shown on plans to the main with a rigid connection or 

a corporation stop and gooseneck. Install a gate valve on the service line. 

B. Connect service lines to ductile-iron water mains in accordance with AWWA C600 

for service taps. 

C. Connect service lines to PVC plastic water mains in accordance with UNI-B-8 and 

the recommendations of AWWA Manual M231, Chapter 9, “Service Connections.” 

3.11 INSTALLATION OF BACKFLOW PREVENTERS 

A. Devices shall be installed horizontal and level, with three feet minimum clearances 

from obstructions. 

3.12 WATER TANKS 

A. Install water tanks per Manufacturer’s recommendations in conformance with 

AWWA D103. 

3.13 DOMESTIC WATER AND FIRE WATER BOOSTER PUMPS 

A. Install water tanks per Manufacturer’s recommendations and as shown in the 

Construction Documents. 

3.14 HYDROSTATIC PIPELINE TESTING 

A. Requirements: 

1. After the pipe has been laid and backfilled, perform hydrostatic pressure tests. 

2. Do not conduct tests until at least 12 hours have elapsed since pipe lying and 

at least 5 days have elapsed since placing of concrete thrust blocks. 

3. Fill the pipe with water which shall remain without external application of 

pressure for 24 hours before tests are conducted. 

4. Prior to hydrostatic testing, flush pipe system with fresh water until piping is 

free of dirt and foreign matter. 

5. Apply pressure by a pump and measured by a test gage. All necessary 

apparatus and labor for conducting the pressure and leakage tests shall be 

furnished by the Contractor. 
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6. Ensure the release of air from the line during filling, and prevent collapse due 

to vacuum when dewatering the line. 

7. For pressure test, use a hydrostatic pressure not less than 200 psi for fire water 

or combined water systems and 1 ½ times operating pressure for domestic 

water systems. The duration of the test shall not be less than 4 hours with the 

variation in pressure of not more than 5 psi for the duration of the test. 

B. Leakage Tests: 

1. At Contractor’s option, leakage tests can be performed at the same time as 

hydrostatic pressure tests. 

2. Leakage rate shall be measured for at least 4 hours with a certified water 

meter, or other approved method. If requested, meter certification shall be 

submitted to the Owner for approval prior to testing. 

3. Leakage shall not be measured by a drop in pressure in a test section over a 

period of time. 

4. Leakage at mechanical couplings and joints, tapping sleeves, saddles, flanged 

joints, and copper piping will not be accepted. Correct any visible leaks. 

5. Push-on joints: Test ductile iron pipe for leakage in accordance with AWWA 

C600 as shown in the following table: 

TABLE 1 

Allowable Leakage per 1000 feet of DIP Pipeline (Gal/Hr) 

Average 

Test 

Pressure 

 

Nominal Pipe Diameter - Inches 

 

(psi) 

 

3 

 

4 

 

6 

 

8 

 

10 

 

12 

 

14 

 

16 

 

18 

 

20 

 

300 

 

0.39 

 

0.52 

 

0.78 

 

1.04 

 

1.30 

 

1.56 

 

1.82 

 

2.08 

 

2.34 

 

2.60 

 

275 

 

0.37 

 

0.50 

 

0.75 

 

1.00 

 

.124 

 

1.49 

 

1.74 

 

1.99 

 

2.24 

 

2.49 

 

250 

 

0.36 

 

0.47 

 

0.71 

 

0.95 

 

1.19 

 

1.42 

 

1.66 

 

1.90 

 

2.14 

 

2.37 

 

225 

 

0.34 

 

0.45 

 

0.68 

 

0.90 

 

1.13 

 

1.35 

 

1.58 

 

1.80 

 

2.03 

 

2.25 

 

200 

 

0.32 

 

0.43 

 

0.64 

 

0.85 

 

1.06 

 

1.28 

 

1.48 

 

1.70 

 

1.91 

 

2.12 

6. When the pipeline under test contains sections of various diameters, the 

allowable leakage will be the sum of the computed leakage for each size. 

7. Test polyvinyl chloride pipe for leakage in accordance with the 

recommendations of the Uni-Bell Plastic Pipe Association (UNI) as shown in 

the following table: 
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TABLE 2 

Allowable Leakage per 1000 feet or 50 joints of PVC Pipeline (Gal/Hr) 

Nominal Pipe Size 

(inches) 

Average Test Pressure in Line 

(psi.) 

 200 250 

4 0.38 0.43 

6 0.57 0.64 

8 0.76 0.85 

10 0.96 1.07 

12 1.15 1.28 

14 1.34 1.50 

16 1.53 1.71 

18 1.72 1.92 

20 1.91 2.14 

 

8. Should any section of new pipe fail to pass either test, locate and repair the 

defective pipe and repeat the test. 

3.15 STERILIZATION AND FLUSHING 

A. General: 

1. Domestic water lines, mains, and branches by chlorination in accordance with 

AWWA C601 and as herein specified. 

B. Sterilization Methods: 

1. Liquid Chlorine Solution Method: 

a. Flush all foreign matter from mains, branch runs, hydrant runs, and 

installed services. 

b. Introduce liquid chlorine solution at appropriate locations to assure 

uniform distribution through the facilities at the proper concentration. 

c. Do not use installed copper service lines to convey the concentrated 

chlorine solution to the mains. 

d. The sanitizing solution shall be retained in the facilities for a period of 

24 hours after which each service, hydrant run, branch run and dead end 

shall be flushed until: 

1) Residual chlorine is less than 1 part per million. 

2) Residual chlorine is no greater than the concentration of chlorine 

in the water supplied for flushing. 

e. Chlorine shall be a 1 percent solution (containing 10,000 parts per 

million available chlorine) or shall be obtained by use of dry chlorine in 

tablet form firmly attached to inside tope of the pipe.  

f. The required concentration of chlorine in the pipe is 50 parts per million.  

This concentration may be attained by adding 5 gallons of the chlorine 

solution to 1,000 gallons of water. 
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g. The weight of chlorine or chlorine compound required to make a 1 

percent chlorine solution is as follows: 

TABLE 3 

One-Percent Chlorine Solution Mix 

AMOUNT OF PRODUCT COMPOUND QUANTITY 

OF WATER 

(in gallons) 

High-Test Calcium 

Hypochlorite 

(65-70% Cl) 

 

1 pound 

 

7.50 

Chlorinated Lime 

(32-35% Cl) 

 

 

2 pounds 

 

7.50 

Liquid Laundry Bleach 

(5.25% Cl) 

 

 

1 gallon 

 

4.25 

 

Liquid Chlorine 

(100% available 

chlorine) 

 

0.62 pounds 

 

7.50 

2. HTH Tablet Method: 

a. The required concentration of chlorine in the mains may be obtained by 

the use of HTH tablets as produced by Olin Mathieson in the following 

quantities or approved equivalent: 

TABLE 4 

HTH Tablet (70%) Dosage 

Number of Tablets per Length of Pipe 

Length 

of 

Section 

 

DIAMETER OF PIPE 

 4 inches 6 inches 8 inches 10 inches 12 inches 

13 feet 1 2 3 4 6 

18 feet 1 2 3 5 6 

20 feet 1 2 3 5 7 

30 feet 2 3 5 7 10 

36 feet 2 3 5 8 12 

40 feet 2 4 6 9 14 

100 feet 4 9 15 23 30 

b. Tablets are to be fastened to the inside top surface of each length of pipe 

using “Permatex No. 1" no earlier than the day pipe is laid. 

c. Tablets shall not be installed in the pipe and left overnight before laying 

and shall not be accessible at any time for casual pilferage by the general 

public or by children. Tablets shall be stored in a hermetically sealed 

container. 
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d. The new water lines are to be slowly filled with water. Air is to be 

exhausted from each dead end, branch run, hydrant run, and installed 

service. 

e. Water shall be retained for a period of 24 hours, after which each 

service, hydrant run, branch run and dead end shall be thoroughly 

flushed to clear foreign matter and until: 

1) Residual chlorine concentration is less than 1 part per million 

2) Residual chlorine is no greater than the concentration of chlorine 

in the water supplied for flushing. 

C. Bacteriological Testing: 

1. Samples shall be gathered and tests conducted at the expense of the Contractor 

by a laboratory certified by the California Department of Health Services as 

an Environmental Testing Laboratory (ELAP). 

2. Samples are to be taken at representative points as required by the Owner and 

authorities having jurisdiction. 

3. The new water lines shall remain isolated and out of service until satisfactory 

test results have been obtained that: 

a. Meet the requirements of the California Department of Health Services, 

Drinking Water Standards. 

b. Owner has accepted the results as indicative of the bacteriological 

condition of the facilities. 

c. If unsatisfactory or doubtful results are obtained from the initial 

sampling, repeat the chlorination process until acceptable test results are 

reported. 

3.16 HYDRANT FLOW TESTING 

A. After completion of the pipe and hydrant installation and service connections, the 

new hydrants shall be flow tested and results provided to the Owner’s 

Representative and Engineer. The Contract shall provide the following information: 

1. Who performed the test. 

2. Testing date. 

3. Hydrant location. 

4. Static pressure (psig). 

5. Residual pressure (psig). 

6. Flow (gpm). 

7. Orifice size (in).  

 

 

END OF SECTION 33 10 00 
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SECTION 33 30 00 – SANITARY SEWER  
 

PART 1 – GENERAL 

1.01 SUMMARY 

A. This section describes general requirements, products, and methods of execution 

relating to on-site sanitary sewerage excluding portions within five feet of buildings 

unless otherwise noted. Any work within the public right-of-way shall be 

constructed to the standards of the City of Alameda; State of California Department 

of Transportation; Alameda Sanitary District. 

1. Sanitary Sewer System, including piping and structures. 

2. Sanitary Sewer Lift Station.  

B. Contractor shall provide all labor, equipment, and materials, unless otherwise noted. 

C. Related Sections: 

1. Section 312333 – TRENCHING, BACKFILLING, AND COMPACTING. 

1.02 SUBMITTALS 

A. Comply with the requirements of Section 01 33 00 – SUBMITTALS. 

B. Product Data: Manufacturer’s literature and data, including, where applicable, 

pressure rating, capacity, labels, or other markings on equipment made to the 

specified standards for materials, for the following: 

1. Piping and fittings. 

2. Jointing material. 

3. Gaskets, couplings, and sleeves. 

4. Precast concrete structures, including manholes. 

5. Concrete mix design for sanitary structures. 

6. Manhole lids and frames. 

7. Steps. 

8. Clean-out boxes. 

9. Backwater valves. 

10. Lift Station vault. 

11. Pump data. 

 

 

1.03 QUALITY ASSURANCE 
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A. Comply with the latest editions of the following Standards and Regulations: 

1. American Concrete Pipe Association (ACPA). 

a. ACPA 01-102 (1988) Concrete Pipe Handbook. 

b. ACPA 01-103 (1995) Concrete Pipe Installation Manual. 

2. American National Standards Institute (ANSI). 

a. ANSI B18.5.2.1M (1981; R 1995) Metric Round Head Short Square 

Neck Bolts. 

3. American Railway Engineering & Maintenance-of-Way Association 

(AREMA). 

a. AREMA 1-5 (2001) Pipelines. 

4. American Society for Testing and Materials (ASTM). 

a. A 123/A 123M (2001a) Zinc (Hot-Dip Galvanized) Coatings on Iron 

and Steel Products. 

b. A 307 (2000) Carbon Steel Bolts and Studs, 60 000 PSI Tensile 

Strength. 

c. A 47 (1999) Ferritic Malleable Iron Castings.** 

d. A 47M (1990; R 1996) Ferritic Malleable Iron Castings (Metric). ** 

e. A 48 (1994ae1) Gray Iron Castings. ** 

f. A 48M (1994e1) Gray Iron Castings (Metric). ** 

g. A 536 (1984; R 1999e1) Ductile Iron Castings. 

h. A 563 (2000) Carbon and Alloy Steel Nuts. 

i. A 563M (2001) Carbon and Alloy Steel Nuts (Metric). 

j. A 74 (1998) Cast Iron Soil Pipe and Fittings. 

k. A 746 (1999) Ductile Iron Gravity Sewer Pipe. 

l. C 12 (2002) Installing Vitrified Clay Pipe Lines. 

m. C 14 (1999) Concrete Sewer, Storm Drain, and Culvert Pipe. 

n. C 14M (1999) Concrete Sewer, Storm Drain, and Culvert Pipe (Metric). 

o. C 150 (2002) Portland Cement. 

p. C 260 (2001) Air-Entraining Admixtures for Concrete. 

q. C 270 (2001a) Mortar for Unit Masonry. 

r. C 301 (1998) Vitrified Clay Pipe. 

s. C 33 (2001a) Concrete Aggregates. 

t. C 361 (1999) Reinforced Concrete Low-Head Pressure Pipe. 

u. C 361M (1999) Reinforced Concrete Low-Head Pressure (Metric). 

v. C 425 (2002) Compression Joints for Vitrified Clay Pipe and Fittings. 

w. C 443 (2001) Joints for Circular Concrete Sewer and Culvert Pipe, 

Using Rubber Gaskets. 

x. C 443M (2001) Joints for Circular Concrete Sewer and Culvert Pipe, 

Using Rubber Gaskets (Metric). 

y. C 478 (1997) Precast Reinforced Concrete Manhole Sections. 

z. C 478M (1997) Precast Reinforced Concrete Manhole Sections (Metric). 

aa. C 494 (M-13) Chemical Admixtures for Concrete. 

bb. C 564 (1997) Rubber Gaskets for Cast Iron Soil Pipe and Fittings. 

cc. C 700 (2002) Vitrified Clay Pipe, Extra Strength, Standard Strength, and 

Perforated. 
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dd. C 76 (2000) Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe. 

ee. C 76M (2000) Reinforced Concrete Culvert, Storm Drain, and Sewer 

Pipe (Metric). 

ff. C 828 (2001) Low-Pressure Air Test of Vitrified Clay Pipe Lines. 

gg. C 920 (2002) Elastomeric Joint Sealants. 

hh. C 923 (2000) Resilient Connectors Between Reinforced Concrete 

Manhole Structures, Pipes and Laterals. 

ii. C 923M (1998) Resilient Connectors Between Reinforced Concrete 

Manhole Structures, Pipes and Laterals (Metric). 

jj. C 924 (1989; R 1997) Testing Concrete Pipe Sewer Lines by Low-

Pressure Air Test Method. 

kk. C 924M (1989; R 1998) Testing Concrete Pipe Sewer Liner by Low-

Pressure Air Test Method (Metric). 

ll. C 94 (1994) Ready-Mixed Concrete. ** 

mm. C 94/C 94M (2000e2) Ready-Mixed Concrete. 

nn. C 969 (2000) Infiltration and Exfiltration Acceptance Testing of  

Installed Precast Concrete Pipe Sewer Lines. 

oo. C 969M (2000) Infiltration and Exfiltration Acceptance Testing of 

Installed Precast Concrete Pipe Sewer Lines (Metric). 

pp. C 972 (2000) Compression-Recovery of Tape Sealant. 

qq. C 990 (2001a) Joints for Concrete Pipe, Manholes, and Precast Box 

Sections Using Preformed Flexible Joint Sealers. 

rr. C 990M (2001a) Joints for Concrete Pipe, Manholes, and Precast Box 

Sections Using Preformed Flexible Joint Sealants (Metric). 

ss. D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC) Compounds and 

Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds. 

tt. D 1785 (1999) Poly(Vinyl Chloride)(PVC) Plastic Pipe, Schedules 40, 

80, and 120. 

uu. D 2235 (2001) Solvent Cement for Acrylonitrile-Butadiene-Styrene 

(ABS) Plastic Pipe and Fittings. 

vv. D 2241 (2000) Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR 

Series). 

ww. D 2321 (2000) Underground Installation of Thermoplastic Pipe for 

Sewers and Other Gravity-Flow Applications. 

xx. D 2412 (1996a) Determination of External Loading Characteristics of 

Plastic Pipe by Parallel-Plate Loading. 

yy. D 2464 (1999) Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe 

Fittings, Schedule 80. 

zz. D 2466 (2001) Poly(Vinyl Chloride)(PVC) Plastic Pipe Fittings, 

Schedule 40. 

aaa. D 2467 (2001) Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, 

Schedule 80. 

bbb. D 2680 (2001) Acrylonitrile-Butadiene-Styrene (ABS) and Poly(Vinyl 

Chloride) (PVC) Composite Sewer Piping. 
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ccc. D 2751 (1996a) Acrylonitrile-Butadiene-Styrene (ABS) Sewer Pipe and 

Fittings. 

ddd. D 2996 (2001) Filament-Wound "Fiberglass" (Glass-Fiber-Reinforced 

Thermosetting-Resin) Pipe. 

eee. D 2997 (2001) Centrifugally Cast "Fiberglass" (Glass-Fiber-Reinforced 

Thermosetting-Resin) Pipe. 

fff. D 3034 (2000) Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and 

Fittings. 

ggg. D 3139 (1998) Joints for Plastic Pressure Pipes Using Flexible 

Elastomeric Seals. 

hhh. D 3212 (1996a) Joints for Drain and Sewer Plastic Pipes Using Flexible 

Elastomeric Seals. 

iii. D 3262 (2002) "Fiberglass" (Glass-Fiber-Reinforced Thermosetting-

Resin) Sewer Pipe. 

jjj. D 3350 (2002) Polyethylene Plastics Pipe and Fittings Materials. 

kkk. D 3753 (1999) Glass-Fiber-Reinforced Manholes. 

lll. D 3840 (2001) "Fiberglass" (Glass-Fiber-Reinforced Thermosetting-

Resin) Pipe Fittings for Non-pressure Applications. 

mmm. D 4101 (2002) Propylene Injection and Extrusion Materials. 

nnn. D 412 (1998a) Vulcanized Rubber and Thermoplastic Rubbers and 

Thermoplastic Elastomers – Tension. 

ooo. D 4161 (2001) "Fiberglass" (Glass-Fiber-Reinforced Thermosetting-

Resin) Pipe Joints Using Flexible Elastomeric Seals. 

ppp. D 624 (2000) Tear Strength of Conventional Vulcanized Rubber and 

Thermoplastic Elastomers. 

qqq. F 1336 (2002) Poly(Vinyl Chloride) (PVC) Gasketed Sewer Fittings. 

rrr. F 402 (1993; R 1999) Safe Handling of Solvent Cements, Primers, and 

Cleaners Used for Joining Thermoplastic Pipe and Fittings. 

sss. F 405 (1997) Corrugated Polyethylene (PE) Tubing and Fittings. 

ttt. F 477 (1999) Elastomeric Seals (Gaskets) for Joining Plastic Pipe. 

uuu. F 714 (2001) Polyethylene (PE) Plastic Pipe (SDR-PR) Based on 

Outside Diameter. 

vvv. F 758 (1995; R 2000) Smooth-Wall Poly(Vinyl Chloride) (PVC) Plastic 

Underdrain Systems for Highway, Airport, and Similar Drainage. 

www. F 794 (1999) Poly(Vinyl Chloride) (PVC) Profile Gravity Sewer 

Pipe and Fittings Based on Controlled Inside Diameter. 

xxx. F 894 (1998a) Polyethylene (PE) Large Diameter 

yyy. Profile Wall Sewer and Drain Pipe. 

zzz. F 949 (2001a) Poly(Vinyl Chloride) (PVC) Corrugated Sewer Pipe with 

a Smooth Interior and Fittings. 

5. ASME International (ASME). 

a. B1.20.1 (1983; R 2001) Pipe Threads, General Purpose, Inch. 

b. B16.1 (1998) Cast Iron Pipe Flanges and Flanged Fittings. 

c. B18.2.2 (1987; R 1999) Square and Hex Nuts. 

d. B18.5.2.2M (1982; R 2000) Metric Round Head Square Neck Bolts. 
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6. American Water Works Association (AWWA). 

a. C104 (1995) Cement-Mortar Lining for Ductile-Iron Pipe and Fittings 

for Water. 

b. C105 (1999) Polyethylene Encasement for Ductile-Iron Pipe Systems. 

c. C110 (1998) Ductile-Iron and Gray-Iron Fittings, 3 In. Through 48 In. 

(76 mm through 1219 mm), for Water. 

d. C111 (2000) Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and  

Fittings. 

e. C115 (1999) Flanged Ductile-Iron Pipe With Ductile-Iron or Gray-Iron 

Threaded Flanges. 

f. C151 (1996) Ductile-Iron Pipe, Centrifugally Cast, for Water. 

g. C153 (2000) Ductile-Iron Compact Fittings for Water Service. 

h. C302 (1995) Reinforced Concrete Pressure Pipe, Noncylinder Type. 

i. C600 (1999) Installation of Ductile-Iron Water Mains and Their 

Appurtenances. 

j. C606 (1997) Grooved and Shouldered Joints. 

k. C900 (1997) Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated 

Fittings, 4 In. Through 12 In. (100 mm Through 300 mm), for Water 

Distribution. 

l. M23 (1980) Manual: PVC Pipe - Design and Installation. 

m. M9 (1995) Manual: Concrete Pressure Pipe. 

7. California Department of Transportation (Caltrans): Standard Specifications: 

a. Section 51: Concrete Structures. 

b. Section 52: Reinforcement. 

c. Section 55: Steel Structures. 

d. Section 70: Miscellaneous Drainage Facilities. 

e. Section 75: Miscellaneous Metal. 

f. Section 90: Concrete. 

8. Cast Iron Soil Pipe Institute (CISPI). 

a. 301 (2000) Hubless Cast Iron Soil Pipe and Fittings for Sanitary and 

Storm Drain, Waste, and Vent Piping Applications. 

b. 310 (1997) Coupling for Use in Connection with Hubless Cast Iron Soil 

Pipe and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping 

Applications. 

9. Uni-Bell PVC Pipe Association (UBPPA). 

a. UNI-B-3 (1992) Recommended Practice for the Installation of Polyvinyl 

Chloride (PVC) Pressure Pipe (Nominal Diameters 4-36 Inch). 

b. UNI-B-6 (1990) Recommended Practice for the Low-Pressure Air 

Testing of Installed Sewer Pipe. 

10. City of Alameda Standard Plans and Specifications. 

11.  Alameda Sanitary District Standard Plans and Specifications. 

12. American Association of State Highway and Transportation Officials 

(AASHTO) for H20 Loading. 

13. American Concrete Institute (ACI). 

14. Other authorities having jurisdiction. 
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B. System Description: Grades and elevations are to be established with reference to 

the benchmarks referenced on the Drawings. 

1.04   DELIVERY, STORAGE, AND HANDLING 

A. Delivery and Storage 

1. Piping:  Inspect materials delivered to site for damage; store with minimum of 

handling. Store materials on site in enclosures or under protective coverings. 

Store plastic piping and jointing materials and rubber gaskets under cover out 

of direct sunlight. Do not store materials directly on the ground. Keep inside 

of pipes and fittings free of dirt and debris. 

2. Metal Items: Check upon arrival; identify and segregate as to types, functions, 

and sizes. Store off the ground in a manner affording easy accessibility and 

not causing excessive rusting or coating with grease or other objectionable 

materials. 

3. Cement, Aggregate, and Reinforcement: As specified in Section 03300 – 

CAST-IN-PLACE CONCRETE. 

B. Handling 

1. Handle pipe, fittings, and other accessories in such manner as to ensure 

delivery to the trench in sound undamaged condition. When handling lined 

pipe, take special care not to damage linings of pipe and fittings; if lining is 

damaged, make satisfactory repairs. Carry, do not drag, pipe to trench. 

PART 2 – PRODUCTS 

2.01 PIPING 

A. Polyvinyl Chloride (PVC) Pipe: PVC pipe conforming to ASTM D3034, SDR [21, 

26, 35] with bell-and-spigot type of rubber gasket joints. Bells shall be integral with 

pipe. Spigot end pipe with separate double hub couplings is not acceptable. 

B. Vitrified Clay Pipe (VCP): VCP and fitting shall conform to ASTM C700, Extra 

Strength. 

C. Polyethylene Pipe (PE):  PE 3408, Pressure Class 200, DR 9, conforming to 

AWWA C906. Driscopipe 4000/4100, or approved equivalent.  For fittings see 

Section 33 10 00 – WATER SYSTEMS. 

 

2.02 MANHOLES 
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A. Manholes shall be pre-cast concrete of the size and shape shown on the Drawings 

and shall conform to Sections 70-4 of the Caltrans Standard Specifications and to 

ASTM C478. Equivalent poured-in-place structures may be used at the Contractor’s 

option.  Concrete shall consist of Type II cement.  

B. Frames and covers shall be cast iron conforming to Section 55-1.02A(5) and 70-

5.05 of the Caltrans Standard Specifications. Manhole covers shall have the words 

“SANITARY SEWER” in letters not less than 2 inches cast into the cover.  The 

clear opening for all manhole covers shall be 24 inches. 

C. All interior concrete surfaces shall be coated with Xypex Concentrate or approved 

equivalent. Use of a water-resistant admix such as “Xypex Crystalline” is 

acceptable, at contractor option. 

D. Frames and lids for manholes shall be match-marked in pairs before delivery to the 

job site. The lids shall fit into their frames without rocking.  

E. Reinforcing Bars: Reinforcing bars shall be of intermediate grade billet steel 

conforming to ASTM A615 and shall be of the size shown on the Standard Details 

or in the Drawings.  Bars shall be of the round deformed type, free from injurious 

seams, flaws, or cracks, and shall be cleaned of all rust, dirt, grease and loose 

scales. 

F. Portland Cement Concrete: Concrete for manhole bases, inlets, and other concrete 

structures shall conform to the requirements of Caltrans Section 90 and as herein 

specified.  The concrete shall be Minor Concrete per Caltrans Section 90-2. The 

grading of the combined aggregate shall conform with the Caltrans requirements of 

the 1-inch maximum per Caltrans Standard Specification Section 90-1.02C(4)(d). 

The consistency of the fresh aggregate shall be such that the slump does not exceed 

four inches, as determined by Test Method No. Calif. 520. The concrete shall have 

a minimum design compressive strength of 3,000 psi after 28 days. 

2.03 PIPE TO STRUCTURE CONNECTOR/SEAL 

A.  A flexible pipe to manhole connector shall be used for all pipe penetrations 

 and/or cast-in-place concrete structures. 

1. The seal shall provide a flexible, positive, watertight connection between pipe 

and concrete wastewater structures. The connector shall assure that a seal is 

made between (1) the connector and the structure wall, and (2) between the 

connector and the pipe. The seal between the connector and the manhole wall 

shall be made by casting the connector integrally with the structure wall 

during the manufacturing process in such a manner that it will not pull out 

during coupling. The seal between connector and pipe will be made by way of 

a stainless steel take down band compressing the gasket against the outside 

diameter of the pipe. 
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2. The connector shall be molded from materials whose physical/chemical 

properties meet or exceed the physical/chemical resistant properties outlined 

in ASTM C-923. The connector and stainless steel hardware shall meet or 

exceed the performance requirements proscribed in ASTM C-923. 

3. The connector shall be of size specifically designed for the pipe material being 

used and shall be installed in accordance with recommendations of the 

manufacturer. 

4. Connectors shall be Z-LOK or G3 connectors manufactured by A-LOK 

Products Inc. or approved equivalent. 

2.04 CLEAN-OUTS 

A. A box shall be provided for each clean-out. Boxes shall be pre-cast concrete with 

cast iron frame and cover marked “SAN SEWER”; Christy G5C or equal. 

2.05 BACKWATER VALVES 

A. Backwater valves shall be Josam Series 67500, or approved equivalent. 

PART 3 – EXECUTION 

3.01 PIPE INSTALLATION 

A. Pipe shall be installed in conformance with Section 31 23 33 – TRENCHING, 

BACKFILLING, AND COMPACTING, and manufacturer’s recommendations. 

B. Pipe laying: 

1. No pipe shall be laid until the Geotechnical Engineer inspects and approves 

the conditions of the bottom of the trench. 

2. Pipe lying shall proceed “up grade” with the spigot section of the bell-and-

spigot pipe pointing in the direction of the flow. 

3. Each section of pipe shall be laid true to line and grade and in such a manner 

as to form a close concentric joint with the adjoining pipe and to prevent 

sudden offsets in the flow line. 

4. Pipe shall not be laid when the condition of the trench or the weather is 

unsuitable. 

C. Debris Control: 

1. The interior of the sewer pipe shall be kept clean of dirt and debris at all 

times.  When work is not in progress, open ends of pipe and fittings shall be 

plugged. 
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2. Where clearing after lying is difficult because of small pipe size, a suitable 

swab or squeegee shall be kept in the pipe and bulled forward past every joint 

immediately after joining has been completed. 

3.02 POURED-IN-PLACE CONCRETE 

A. Concrete shall be mixed in accordance with applicable provisions of Section 90 of 

the Caltrans Standard Specifications. 

B. Construction of concrete structures shall conform to applicable provisions of 

Section 51 of the Caltrans Standards Specifications. Unless otherwise noted herein 

or in the Drawings, exposed surfaces of structures shall be Class 1 surface finish. 

C. Curing shall conform to applicable portions in Section 90 of Caltrans Standard 

Specifications.  No pigment shall be used in curing compounds. All work shall be 

subject to inspection.  No concrete shall be placed until the Construction Manager 

has approved the forms and reinforcement. 

D. Concrete shall not be cropped freely where reinforcing bars will cause segregation, 

nor shall it be dropped freely more than six feet. Spouts, elephant trunks, or other 

approved means shall be used to prevent segregation. 

 3.03 PIPELINE AIR TESTING AND FLUSHING 

A. All new sections of sanitary sewer shall be tested using the following procedures: 

1. Test is conducted between two consecutive manholes, or as directed by the 

Owner’s Representative. 

2. The test section of the sewer shall be plugged at each end. One of the plugs 

used at the manhole shall be tapped and equipped for the air inlet connection 

for filling the line from an air compressor. 

3. All service laterals, stubs, and fittings into the sewer test section shall be 

properly capped or plugged and carefully braced against the internal pressure 

to prevent air leakage by slippage and blowout. 

4. Connect air hose to tapped plug selected for the air inlet. Connect the other 

end of the air hose to the portable air control equipment, which consists of 

valves and pressure gauges used to control the air entry rate into the sewer test 

section, and to monitor the air pressure in the pipeline. More specifically, the 

air control equipment includes a shut-off valve, pressure regulating valve, 

pressure reduction valve, and a monitoring pressure gauge having a pressure 

range from 0-5 psi. The gauge shall have minimum divisions of 0.10 psi and 

an accuracy of 0.40 psi. 

5. Connect another air hose between the air compressor (or other source of 

compressed air) and the air control equipment. This completes the test 

equipment set-up. Test operations may commence. 
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6. Supply air to the test section slowly, filling the pipeline until a constant 

pressure of 3.5 psig is maintained. The air pressure must be regulated to 

prevent the pressure inside the pipe from exceeding 5.0 psig. 

7. When constant pressure of 3.5 psig is reached, throttle the air supply to 

maintain the internal pressure above 3.0 psig for at least 5 minutes. This time 

permits the temperature of the entering air to equalize with the temperature of 

the pipe wall.  During this stabilization period, it is advisable to check all 

capped and plugged fittings with a soap solution to detect any leakage at these 

connections. If leakage is detected at any cap plug, release the pressure in the 

line and tighten all leaky caps and plugs. Start the test operation again by 

supplying air. When it is necessary to bleed off the air to tighten or repair a 

faulty plug, a new 5-minute interval must be allowed after the pipeline has 

been refilled. 

8. After the stabilization period, adjust the air pressure to 3.5 psig and shut-off or 

disconnect the air supply. Observe the gauge until the air pressure reached 3.0 

psig.  At 3.0 psig, commence timing with a stopwatch until the pressure drops 

to 2.5 psig, at which time the stop watch is stopped. The time required, as 

shown on the stopwatch, for a pressure loss of 0.5 psig is used to compute the 

air loss. 

9. If the time, in minutes and seconds, for the air pressure drop from 3.0 to 2.5 

psi is greater than that shown in the following table for the designated pipe 

size, the section undergoing test shall have passed and shall be presumed to be 

free of defects. The test may be discontinued at any time. 

10. If the time, in minutes and seconds, for the 0.5 psig drop is less than that 

shown in the following table for the designated pipe size, the section of the 

pipe shall not have passed the test; therefore, adequate repairs must be made 

and the line retested. 

Requirements for Air Testing 

 Pipe Size       Time 

 (in inches) Minutes Seconds 

 

 4  2  32 

 6  3  50 

 8  5  6 

10  6  22  

12  7  39 

14  8  56 

15  9  35 

16  10  12 

18  11  34 

20  12  30 

 (For larger diameter pipe use the following: Minimum time in seconds = 

462 X pipe diameter in feet). 
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11. For 8 inch and smaller pipe, only: if, during the 5 minute saturation period, 

pressure drops less than 0.5 psig after the initial pressurization and air is not 

added, the pipe section undergoing test shall have passed. 

12. Multi-pipe sizes: when the sewer line undergoing test is 8 inch or larger 

diameter pipe and includes 4 inch or 6 inch laterals, the figures in the table for 

uniform sewer main sizes will not give reliable or accurate criteria for the test.  

Where multi-pipe sizes are to undergo the air test, the State’s representative 

can compute the “average” size in inches which is then multiplied by 38.2 

seconds.  The results will give the minimum time in seconds acceptable for a 

pressure drop of 0.5 psig for the “averaged” diameter pipe. 

13. Adjustment Required for Groundwater: 

a. An air pressure correction is required when the ground water table is 

above the sewer line being tested. Under this condition, the air test 

pressure must be increased .433 psi for each foot the ground water level 

is above the invert of the pipe. 

b. Where ground water is encountered or is anticipated to be above the 

sewer pipe before the air testing will be conducted, the following 

procedure shall be implemented at the time the sewer main and 

manholes are constructed. 

1) Install a ½ inch diameter pipe nipple (threaded one or both ends, 

approximately 10 inch long) through the manhole wall directly on 

top of one of the sewer pipes entering the manhole with threaded 

end of nipple extending inside the manhole. 

2) Seal pipe nipple with a threaded 1/2 inch cap. 

3) Immediately before air testing, determine the ground water level 

by removing the threaded cap from the nipple, blowing air through 

the pipe nipple to remove any obstruction, and then connecting a 

clear plastic tube to the pipe nipple. 

4) Hold plastic tube vertically permitting water to rise in it to the 

groundwater level. 

5) After water level has stabilized in plastic tube, measure vertical 

height of water, in feet, above invert of sewer pipe. 

6) Determine air pressure correction, which must be added to the 3.0 

psig normal starting pressure of test, by dividing the vertical height 

in feet by 2.31. The result gives the air pressure correction in 

pounds per square inch to be added. 

Example: if the vertical height of water from the sewer invert to 

the top of the water column measures 11.55 feet, the additional air 

pressure required would be:  

 (11.55) = 5.0 psig 

(2.31) 

Therefore, the starting pressure of the test would be 3.0 plus 5 or 

8.0 psig, and the ½ pound drop becomes 7.5 psig. There is no 

change in the allowable drop (0.5 psig) or in the time requirements 

established for the basic air test. 
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3.04 DEFLECTION TESTING & CLEANING 

A. Flush system pipelines, manholes and related structures with water to clean. A 

metal screen shall be used downstream at the point of connection to the existing 

system to collect and remove any rock or other debris that is flushed out during 

cleaning.  Reclaimed water shall be used where available. 

B. Upon completion of work, perform a deflection test on entire length of installed 

plastic pipeline. Completed work includes superimposed loads adjacent to and over 

the pipeline, such as compacted backfill and earthwork, and does not include 

paving, concrete curbs and gutters, sidewalks, walkways, and landscaping. 

C. Under external loads, deflection of pipe in the installed pipeline shall not exceed 4.5 

percent of the average inside diameter of pipe. 

D. Determine whether the allowable deflection has been exceeded by use of a pull-

through device or a deflection-measuring device. 

E. Pull-Through Device: 

1. Provide a spherical, spheroidal, or elliptical ball, a cylinder, or circular 

sections fused to a common shaft. 

a. Circular sections shall be so spaced on the shaft that distance from 

external faces of front and back sections will equal or exceed diameter 

of the circular section. 

b. Pull-through device may also be of a design approved by the Uni-Bell 

Plastic Pipe Association, provided that the device meets the applicable 

requirements specified in this paragraph, including those for diameter of 

the device. 

2. Ball, cylinder, or circular sections shall conform to the following: 

a. A diameter, or minor diameter as applicable, of 95 percent of the 

average inside diameter of the pipe; tolerance of plus 0.5 percent will be 

permitted. 

b. A homogeneous material throughout, with a density greater than 1.0 as 

related to water at 39.2 degrees F, and a surface Brinell hardness of not 

less than 150. 

c. Center bored and through bolted with a ¼ inch minimum diameter steel 

shaft having yield strength of not less than 70,000 pounds per square 

inch, with eyes or loops at each end for attaching pulling cables. 

d. Each eye or loop shall be suitably backed with a flange or heavy washer 

such that a pull exerted on opposite end of shaft will produce 

compression throughout remote end. 

3. Pull-Through Device: 

a. Pass the pull-through device through each run of pipe, either by pulling 

it through or flushing it through with water. 
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b. If the device fails to pass freely through a pipe run, replace pipe which 

has the excessive deflection and completely retest in same manner and 

under same conditions as specified. 

F. Deflection measuring Device: 

1. Sensitive to 1.0 percent of the diameter of the pipe being tested and accurate 

to 1.0 percent of the indicated dimension. 

2. Obtain approval of deflection measuring device prior to use. 

G. Deflection Measuring Device Procedure: 

1. Measure deflections through each run of installed pipe. 

2. If deflection readings in excess of 4.5 percent of average inside diameter of 

pipe are obtained, retest pipe by a run from the opposite direction. 

3. If retest continues to show a deflection in excess of 4.5 percent of average 

inside diameter of pipe, remove pipe which has excessive deflections, replace 

with new pipe, and completely retest in same manner and under same 

conditions. 

H. Warranty Period Test: Pipe found to have a deflection of greater than 5 percent of 

average inside diameter when deflection test is performed just prior to end of 1 year 

warranty period shall be replaced with new pipe and tested as specified for leakage 

and deflection. 

3.05 VIDEO INSPECTION 

A. After completion of the pipe installation, service connections, flushing and 

cleaning, and prior to placement of pavement, the sewer line shall be video 

inspected with a color closed-circuit television with tilt-head camera recorded in 

DVD format. Two (2) copies of the inspection DVD and log sheets shall be 

provided to the Owner’s Representative. 

1. The following observations from video inspections will be considered defects 

in the construction of sewer pipelines and will require correction prior to 

placement of pavement: 

a. Low spot (1/2 inch or greater - mainlines only). 

b. Joint separations (1/4 inch or greater opening between pipe sections). 

c. Cocked joints present in straight runs or on the wrong side of pipe 

curves. 

d. Chips in pipe ends. 

e. Cracked or damaged pipe. 

f. Dropped joints. 

g. Infiltration. 

h. Debris or other foreign objects. 

i. Other obvious deficiencies. 

j. Irregular condition without logical explanation. 
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END OF SECTION 33 30 00 
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SECTION 33 40 00 – STORM DRAINAGE  
 

PART 1 – GENERAL 

1.01 SUMMARY 

A. This section describes general requirements, products, and methods of execution 

relating to on-site storm drainage excluding portions within five feet of buildings 

unless otherwise noted. Any work within the public right-of-way shall be 

constructed to the standards of the City of Alameda; County of Alameda; State of 

California Department of Transportation; as may be appropriate. 

1. Storm drain piping. 

2. Storm drain structures including curb inlets, catch basins, area drains, and 

manholes. 

B. Contractor shall provide all labor, equipment, and materials, unless otherwise noted. 

C. Related Sections: 

1. Section 31 23 33 – TRENCHING, BACKFILLING, AND COMPACTING. 

1.02 SUBMITTALS 

A. Comply with the requirements of Section 01 33 00 – SUBMITTAL 

PROCEDURES. 

B. Product Data: Manufacturer’s literature and data, including, where applicable, 

pressure rating, capacity, labels, or other markings on equipment made to the 

specified standards for materials, for the following: 

1. Piping and fittings. 

2. Jointing material. 

3. Gaskets, couplings, and sleeves. 

4. Precast concrete structures, including manholes and drainage inlets. 

5. Concrete mix design for precast and cast-in-place structures. 

6. Manhole lids and frames. 

7. Manhole steps. 

8. Pipe to Structure Connection Seal. 

9. Drainage inlet grates and frames. 

1.03 QUALITY ASSURANCE 

A. Comply with the latest editions of the following Standards and Regulations: 
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1. American Society for Testing and Materials (ASTM). 

a. A74: Cast Iron Soil Pipe and Fittings. 

b. A615: Deformed and Plain Billet-Steel Bars for Reinforcement. 

c. B32: Solder Metal. 

d. C76: Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe. 

e. C150: Portland Cement. 

f. C478: Precast Reinforced Concrete Manhole Sections. 

g. C494: Chemical Admixtures for Concrete. 

h. C920-02: Elastomeric Joint Sealants. 

i. D2241-00: Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR 

Series). 

j. D2680-01Acrilonitrile-Butadiene-Styrene (ABS) and Poly (Vinyl 

Chloride) (PVC) Composite Sewer Piping. 

k. D2729: Perforated PVC Drain Pipe. 

l. D3034-00: Type PSM Polyvinyl Chloride (PVC) Sewer pipe and 

Fittings. 

m. F1336-02: Poly (Vinyl Chloride) (PVC) Gasketed Sewer Fittings. 

2. California Department of Transportation (Caltrans): Standard Specifications: 

a. Section 51: Concrete Structures. 

b. Section 52: Reinforcement. 

c. Section 55: Steel Structures. 

d. Section 66: Corrugated Metal Pipe. 

e. Section 70: Miscellaneous Drainage Facilities. 

f. Section 72: Slope Protection. 

g. Section 75: Miscellaneous Metal. 

h. Section 90: Concrete. 

3. County of Alameda Standard Plans and Specifications. 

4. American Association of State Highway and Transportation Officials 

(AASHTO) for H20 Loading. 

5. American Concrete Institute (ACI). 

6. Other authorities having jurisdiction. 

B. System Description: Grades and elevations are to be established with reference to 

the benchmarks referenced on the Drawings. 

PART 2 – PRODUCTS 

2.01 PIPING 

A. Polyvinyl Chloride (PVC) Pipe: PVC pipe conforming to ASTM D3034, SDR 26 

with bell-and-spigot type of rubber gasket joints. Bells shall be integral with pipe. 

Spigot end pipe with separate double hub couplings is not acceptable.  
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B. Reinforced Concrete Pipe (RCP): RCP shall conform to ASTM C76 with tongue-

and-groove or bell-and-spigot joints. Unless indicated otherwise on the plans, all 

reinforced concrete pipe shall be Class III, 1350-D pipe. 

C. High-Density Polyethylene (HDPE) Pipe: HDPE Pipe shall conform to AASHTO 

M294 Type S.  Acceptable for use in non-vehicular areas ONLY. 

D. Polyethylene Pipe (PE):  PE 3408, Pressure Class 160, DR 11, conforming to 

AWWA C906. Driscopipe 4000/4100, or approved equivalent. 

E. Perforated PVC Pipe: Perforated pipe shall conform to ASTM D2729. 

2.02 MANHOLES 

A. Manholes shall be pre-cast concrete of the size and shape shown on the Drawings 

and shall conform to Sections 70-4 of the Caltrans Standard Specifications and to 

ASTM C478. Equivalent poured-in-place structures may be used at the Contractor’s 

option. Concrete shall consist of Type II cement.  

B. Frames and covers shall be cast iron conforming to Section 55-1.02A(5) and 70-

5.05 of the Caltrans Standard Specifications. Manhole covers shall have the words 

“STORM DRAIN” in letters not less than 2-inches cast into the cover. The clear 

opening for all manhole covers shall be 24 inches. 

C. All interior concrete surfaces shall be coated with Xypex Concentrate or approved 

equivalent. Use of a water-resistant admix such as “Xypex Crystalline” is 

acceptable, at Contractor’s option. 

D. Frames and grates for manholes and catch basins shall be match-marked in pairs 

before delivery to the job site. The grates shall fit into their frames without rocking. 

Grates shall have a maximum opening of one-half inch between bars, unless 

otherwise noted in the Drawings. All drainage inlets shall be marked with a stencil 

or permanent label reading “NO DUMPING FLOWS TO BAY.” 

E. Reinforcing Bars: Reinforcing bars shall be of intermediate grade billet steel 

conforming to ASTM A615 and shall be of the size shown on the Standard Details 

or in the Drawings.  Bars shall be of the round deformed type, free from injurious 

seams, flaws, or cracks, and shall be cleaned of all rust, dirt, grease and loose 

scales. 

F. Portland Cement Concrete: Concrete for manhole bases, inlets, and other concrete 

structures shall conform to the requirements of Caltrans Section 90 and as herein 

specified.  The concrete shall be Minor Concrete per Caltrans Section 90-2. The 

grading of the combined aggregate shall conform with the Caltrans requirements of 

the 1-inch maximum per Caltrans Standard Specification Section 90-1.02C(4)(d). 

The consistency of the fresh aggregate shall be such that the slump does not exceed 
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four inches, as determined by Test Method No. Calif. 520. The concrete shall have 

a minimum design compressive strength of 3,000 psi after 28 days. 

2.03 PIPE TO STRUCTURE CONNECTOR/SEAL 

A. A flexible pipe to manhole connector shall be used for all pipe penetrations and/or 

cast-in-place concrete structures. 

1. The seal shall provide a flexible, positive, watertight connection between pipe 

and concrete wastewater structures. The connector shall assure that a seal is 

made between (1) the connector and the structure wall, and (2) between the 

connector and the pipe. The seal between the connector and the manhole wall 

shall be made by casting the connector integrally with the structure wall 

during the manufacturing process in such a manner that it will not pull out 

during coupling. The seal between connector and pipe will be made by way of 

a stainless steel take down band compressing the gasket against the outside 

diameter of the pipe. 

2. The connector shall be molded from materials whose physical/chemical 

properties meet or exceed the physical/chemical resistant properties outlined 

in ASTM C-923. The connector and stainless steel hardware shall meet or 

exceed the performance requirements proscribed in ASTM C-923. 

3. The connector shall be of size specifically designed for the pipe material being 

used and shall be installed in accordance with recommendations of the 

manufacturer. 

4. Connectors shall be Z-LOK or G3 connectors manufactured by A-LOK 

Products Inc. or approved equivalent. 

2.04 CLEAN-OUTS 

A. A box shall be provided for each clean-out.  Boxes shall be pre-cast concrete with 

cast iron frame and cover marked “STORM DRAIN”; Christy G5C or equal. 

2.05 CULVERT AND OUTFALL HEADWALLS 

A. All headwalls shall be constructed in conformance with Caltrans Standard Plans as 

indicated. 

2.06 STORM DRAIN PUMP STATION 

A. Cast-in-place or pre-cast steel reinforced concrete underground vault with 36-inch 

diameter manway. 

2.07 PUMP STATION PUMP 
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A. Regional Detention Pond: 

B. Vehicle Inspection Pit. 

C. Regional Detention Pond (treated waste-water return). 

PART 3 – EXECUTION 

3.01 PIPE INSTALLATION 

A. Pipe shall be installed in conformance with Section 31 23 33 – TRENCHING, 

BACKFILLING AND COMPACTING, and manufacturer’s recommendations. 

HDPE pipe shall be installed in conformance with ASTM D2321 and as 

recommended by the pipe manufacturer.  HDPE pipe is acceptable for use in non-

vehicular areas ONLY. 

B. Pipe laying: 

1. No pipe shall be laid until the Geotechnical Engineer inspects and approves 

the conditions of the bottom of the trench. 

2. Pipe lying shall proceed “up grade” with the spigot section of the bell-and-

spigot pipe pointing in the direction of the flow. 

3. Each section of pipe shall be laid true to line and grade and in such a manner 

as to form a close concentric joint with the adjoining pipe and to prevent 

sudden offsets in the flow line. 

4. Pipe shall not be laid when the condition of the trench or the weather is 

unsuitable. 

C. Debris Control: 

1. The interior of the sewer pipe shall be kept clean of dirt and debris at all 

times.  When work is not in progress, open ends of pipe and fittings shall be 

plugged. 

2. Where clearing after lying is difficult because of small pipe size, a suitable 

swab or squeegee shall be kept in the pipe and bulled forward past every joint 

immediately after joining has been completed. 

3.02 POURED-IN-PLACE CONCRETE 

A. Concrete shall be mixed in accordance with applicable provisions of Section 90 of 

the Caltrans Standard Specifications.   

B. Construction of concrete structures shall conform to applicable provisions of 

Section 51 of the Caltrans Standards Specifications. Unless otherwise noted herein 

or in the Drawings, exposed surfaces of structures shall be Class 1 surface finish. 
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C. Curing shall conform to applicable portions in Section 90 of Caltrans Standard 

Specifications.  No pigment shall be used in curing compounds. All work shall be 

subject to inspection.  No concrete shall be placed until the Construction Manager 

has approved the forms and reinforcement. 

D. Concrete shall not be dropped freely where reinforcing bars will cause segregation, 

nor shall it be dropped freely more than six feet. Spouts, elephant trunks, or other 

approved means shall be used to prevent segregation. 

3.03 PIPELINE FLUSHING 

A. Newly constructed storm drain pipes shall be flushed with water to clean. A metal 

screen shall be used to collect and remove any rock, silt and other debris that is 

flushed out during cleaning.  Reclaimed water shall be used where available. 

3.04 DEFLECTION TESTING 

A. Upon completion of work, perform a deflection test on entire length of installed 

plastic pipeline. Completed work includes superimposed loads adjacent to and over 

the pipeline, such as compacted backfill and earthwork, and does not include 

paving, concrete curbs and gutters, sidewalks, walkways, and landscaping. 

B. Under external loads, deflection of pipe in the installed pipeline shall not exceed 4.5 

percent of the average inside diameter of pipe. 

C. Determine whether the allowable deflection has been exceeded by use of a pull-

through device or a deflection-measuring device. 

D. Pull-Through Device: 

1. Provide a spherical, spheroidal, or elliptical ball, a cylinder, or circular 

sections fused to a common shaft. 

a. Circular sections shall be so spaced on the shaft that distance from 

external faces of front and back sections will equal or exceed diameter 

of the circular section. 

b. Pull-through device may also be of a design approved by the Uni-Bell 

Plastic Pipe Association, provided that the device meets the applicable 

requirements specified in this paragraph, including those for diameter of 

the device. 

2. Ball, cylinder, or circular sections shall conform to the following: 

a. A diameter, or minor diameter as applicable, of 95 percent of the 

average inside diameter of the pipe; tolerance of plus 0.5 percent will be 

permitted. 
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b. A homogeneous material throughout, with a density greater than 1.0 as 

related to water at 39.2 degrees F, and a surface Brinell hardness of not 

less than 150. 

c. Center bored and through bolted with a ¼ inch minimum diameter steel 

shaft having yield strength of not less than 70,000 pounds per square 

inch, with eyes or loops at each end for attaching pulling cables. 

d. Each eye or loop shall be suitably backed with a flange or heavy washer 

such that a pull exerted on opposite end of shaft will produce 

compression throughout remote end. 

3. Pull-Through Device: 

a. Pass the pull-through device through each run of pipe, either by pulling 

it through or flushing it through with water. 

b. If the device fails to pass freely through a pipe run, replace pipe which 

has the excessive deflection and completely retest in same manner and 

under same conditions as specified. 

E. Deflection measuring Device: 

1. Sensitive to 1.0 percent of the diameter of the pipe being tested and accurate 

to 1.0 percent of the indicated dimension. 

2. Obtain approval of deflection measuring device prior to use. 

F. Deflection Measuring Device Procedure: 

1. Measure deflections through each run of installed pipe. 

2. If deflection readings in excess of 4.5 percent of average inside diameter of 

pipe are obtained, retest pipe by a run from the opposite direction. 

3. If retest continues to show a deflection in excess of 4.5 percent of average 

inside diameter of pipe, remove pipe which has excessive deflections, replace 

with new pipe, and completely retest in same manner and under same 

conditions. 

G. Warranty Period Test: Pipe found to have a deflection of greater than 5 percent of 

average inside diameter when deflection test is performed just prior to end of 1 year 

warranty period shall be replaced with new pipe and tested as specified for leakage 

and deflection. 

3.05 CLEANING 

A. Thoroughly clean storm drain lines, manholes, catch basins, field inlets, culverts, 

and similar structures, of dirt, debris, and obstructions of any kind. 

 

3.06 VIDEO INSPECTION 
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A. After completion of the pipe installation, service connections, flushing and 

cleaning, and prior to placement of pavement, the storm drainage line shall be 

televised with a color closed-circuit television with tilt-head camera recorded in 

DVD format. The original DVD and log sheets shall be provided to the Owner. 

1. The following observations from television inspections will be considered 

defects in the construction of sewer pipelines and will require correction prior 

to placement of pavement: 

a. Low spot (1 inch or greater - mainlines only). 

b. Joint separations (3/4 inch or greater opening between pipe sections). 

c. Cocked joints present in straight runs or on the wrong side of pipe 

curves. 

d. Chips in pipe ends. 

e. Cracked or damaged pipe. 

f. Dropped joints. 

g. Infiltration. 

h. Debris or other foreign objects. 

i. Other obvious deficiencies. 

j. Irregular condition without logical explanation. 

 

END OF SECTION 33 40 00 
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	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer.  Protect stored liquid material from direct sunlight.
	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources.  Store in a dry location.  Comply with insulation manufacturer's written instructions for handling, storing, and protec...
	D. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck.

	07 62 00 SHEET METAL FLASHING AND TRIM
	07 71 00 ROOF SPECIALTIES
	07 92 00 JOINT SEALERS
	08 11 13  HOLLOW METAL DOORS AND FRAMES
	08 14 16  WOOD DOORS
	08 31 13  ACCESS DOORS AND PANELS
	08 36 13M  UPWARD ACTING SECTIONAL DOORS
	08 41 13  ALUMINUM ENTRANCES & STOREFRONT
	1. Thermal Transmittance (U-factor): Fixed glazing and framing areas shall have U-factor of not more than 0.50 Btu/sq. ft. x h x deg F as determined according to NFRC 100.
	2. Solar Heat Gain Coefficient: Fixed glazing and framing areas shall have a solar  heat gain coefficient of no greater than 0.40 as determined according to  NFRC 200.
	1.06 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For aluminum-framed entrances and storefronts to include in maintenance manuals.


	08 51 00  METAL WINDOWS
	A. Organic Finish:
	1. Primer:  Finish coating formulator's standard epoxy primer as recommended for the substrate and coating process used.
	2. Fluorocarbon Finish:  Coating which contains not less than 70% Kynar 500 as manufactured by Atochem North America, Inc. or Hylar 5000 as manufactured by Ausimont USA, Inc., polyvinylidene fluoride (PVDF) resin meeting the requirements of AAMA 605.2...
	3. Touch-Up Paint:  As recommended by the coating formulator for field application.
	4. Colors:  Custom color as selected by the Architect.

	B. Application:
	1. Surface Preparation:  Thoroughly clean and etch surfaces to receive coating, and apply a chromate conversion pretreatment in accordance with the methods approved by the coating formulator.
	2. Primer:  Prime the cleaned and treated surfaces with baked-on epoxy primer applied to achieve a dry film thickness of not less than 0.2-mils.
	3. Fluorocarbon Finish:
	a. Aluminum Extrusions:  Electrostatically spray the primed surface with the finish coat applied to achieve a dry film thickness of not less than 0.8-mils and oven bake at a temperature of not less than 450 degrees F in accordance with the coating for...
	b. Aluminum Sheets:  Finish the primed surface using the coil coating process to achieve a dry film thickness of not less than 0.8-mils and oven bake at a temperature of not less than 475 degrees F in accordance with the coating formulators written pr...


	C. Finish exposed fasteners to match the color finish of the adjacent material.

	08 71 00  DOOR HARDWARE
	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 Public Works personnel, and Project Inspector.
	C. Agenda: Review hardware schedule, products, installation procedures and coordination required with related work.  Review Public Works keying requirements.

	08 80 00  GLAZING
	08 90 00  LOUVERS AND VENTS
	A. Organic Finish:
	1. Primer:  Finish coating formulator's standard epoxy primer as recommended for the substrate and coating process used.
	2. Fluorocarbon Finish:  Coating which contains not less than 70% Kynar 500 as manufactured by Atochem North America, Inc. or Hylar 5000 as manufactured by Ausimont USA, Inc., polyvinylidene fluoride (PVDF) resin meeting the requirements of AAMA 605.2...
	3. Application:
	a. Surface Preparation:  Thoroughly clean and etch surfaces to receive coating, and apply a chromate conversion pretreatment in accordance with the methods approved by the coating formulator.
	b. Primer:  Prime the cleaned and treated surfaces with baked-on epoxy primer applied to achieve a dry film thickness of not less than 0.2-mils.
	c. Fluorocarbon Finish on Aluminum Extrusions:  Electrostatically spray the primed surface with the finish coat applied to achieve a dry film thickness of not less than 0.8-mils and oven bake at a temperature of not less than 450 degrees F in accorda...
	d. Fluorocarbon Finish on Aluminum Sheets:  Finish the primed surface using the coil coating process to achieve a dry film thickness of not less than 0.8-mils and oven bake at a temperature of not less than 475 degrees F in accordance with the coatin...

	4. Touch-Up Paint:  As recommended by the coating formulator for field application.
	5. Colors:  Custom color as selected by the Architect.


	09 21 00  GYPSUM BOARD ASSEMBLIES
	09 22 16  NON-STRUCTURAL METAL FRAMING
	09 24 10  STUCCO PLASTER
	09 30 13  CERAMIC TILING
	09 51 00  ACOUSTICAL CEILINGS
	09 65 00  RESILIENT FLOORING
	A. Resilient Linoleum Sheet Flooring: Solidified mixture of linoleum cement binder (linseed oil and pine, fossil, or other resins or rosins, or equivalent oxidized oleoresinous binder) and ground cork, wood flour, mineral fillers and pigments bonded t...
	2.02 ACCESSORIES:
	A. Resilient Wall Base:  ASTM F1861-08, Type TP (Rubber), topset (cove), 6- inches high unless otherwise indicated by 1/8-inch thick.  Colors of the specified manufacturer if shown on the color legend in the plans shall govern.  If the Contractor wish...
	B. Edging Strips:  Molded vinyl, 1-1/2" by 1/8" thick, tapered.  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 cal...
	C. Adhesives and Primers:  Products specified or recommended by the manufacturer of the particular resilient flooring furnished.  Provide cutback type adhesives where required by manufacturer of flooring.
	D. Floor Patch and Leveling Compound:  Products manufactured specifically for the purpose as recommended by the manufacturer of the particular resilient flooring furnished.

	3.02 SURFACE PREPARATION:
	A. Vapor reduction system is specified in Section 07 26 00.  All concrete slab surfaces, new and existing, scheduled to receive resilient flooring shall receive vapor reduction system.
	B. Fill minor joints, cracks, or depressions in concrete slabs and subfloors with floor patch.  Where floors require extensive leveling or repair necessitating several thicknesses, use leveling compound.  Allow 24 hours drying time for leveling compou...
	C. Do not begin installation until work of other trades in the area, including painting, has been completed.
	D. Apply concrete slab primer, if recommended by flooring manufacturer, before applying adhesive.  Apply according to manufacturer's directions.
	C. Sheet Linoleum Flooring:
	1. Sheet flooring shall be installed by a representative of the manufacturer using installation method recommended by the flooring manufacturer for the type of flooring and the substrate conditions indicated.
	2. Lay sheet flooring to provide as few seams as possible.  Match edges for color shading and pattern at seams.  Adhere sheet flooring to substrates using method approved by flooring manufacturer.  Produce completed installation without open cracks, v...
	3. Hand roll sheet flooring in both directions from center out to embed floor coverings in adhesive and eliminate trapped air.  At walls, door casings, and other locations where access by roller is impractical, press floor coverings firmly in place wi...
	4. Heat Welded Seams:  Heat weld seams in sheet flooring with manufacturer's special routing tool and heat weld with vinyl thread in accordance with manufacturer's instructions.  Neatly scribe around pipes, fixtures, and equipment to form tight joints...

	D. Resilient Wall Base:  Install base on all walls as indicated or scheduled, and on columns, pilasters, fronts, toe space, and backs of casework, and other permanent fixtures in rooms and areas where base is required.  Install wall base in lengths as...
	1. Use adhesive recommended by manufacturer of base.  Apply adhesive to both substrate and base and press firmly into place.  Maintain top edge at true horizontal line.  Adhere wall base to substrate throughout length of each piece with base in contin...
	2. On irregular substrates, fill voids along top edge of resilient wall base with manufacturer's recommended adhesive filler material.
	3. Install one piece molded corners at both inside and outside corners; do not cut standard base to obtain job base built corners.  Install before installing straight pieces.

	A. Until floors are well seated, at least 72 hours, at a maintained temperature of not less than 70 degrees F, keep traffic to an absolute minimum, and under no conditions allow fixtures, equipment, trucks, or similar heavy traffic.
	B. Cleaning and Sealing:  Just before turning building over to the Owner, clean resilient flooring and base thoroughly in accordance with the manufacturer's recommendations.  After cleaning, apply one coat of approved nonskid finish to vinyl composi...
	C. For the entire period between installation of resilient flooring and acceptance of the Work by the Owner, protect of floors from damage using methods recommended by the flooring manufacturer.


	09 65 66M  RESILIENT ATHLETIC FLOORING
	09 68 00  CARPETING
	09 91 00  PAINTING
	10 14 00  SIGNAGE
	B. Requirements for Physically Disabled:  Provide identifying devices meeting the 2013 California Building Code (CBC) Title 24 Part 2; Section 1117B.5.1 and sections as follows:
	1. Color of Symbol:  Section 1117B.5.11.1.
	a. Letter Type:  Section 1117B.5.5.1
	b. Symbol Size:  Section 1117B.5.5.2
	c. Pictorial Symbol Signs:  (Pictograms non-geometric) Section 1117B.5.5.3.

	8. Information Posted:  Section 1117B.5.8.1.3.
	9. Mounting Location and Height (Where permanent identification is provided or where signage is required for rooms and spaces: 1117B.5.7.
	10. Doorways to Men’s and Women’s Sanitary Facilities:  Provide signs that comply with the applicable requirements of Sections 1115B.5 and 1117B.5.1.


	10 26 00M  WALL AND CORNER GUARDS
	10 28 13  TOILET & SHOWER ACCESSORIES
	10 28 19  ALL-GLASS SHOWER ENCLOSURES
	10 44 00  FIRE PROTECTION SPECIALTIES
	10 51 43  TURNOUT GEAR LOCKERS
	10 75 00M  FLAGPOLES
	11 31 00M  APPLIANCES
	12 20 00  WINDOW TREATMENTS
	2.01 MANUFACTURER:
	A. Acceptable manufacturer or equal:

	2.02 SHADE BANDS:
	A. Single-Fabric Shade Cloth:  Single thickness, non-raveling, 0.025-inch thick, vinyl fabric, woven from 0.010-inch diameter extruded vinyl yarn comprising of 15 percent polyester and 85 percent reinforced vinyl.  Shade cloth shall have a visually tr...
	1. Toxicity:  A shade fabric similar in materials and construction shall have been tested in accordance with the University of Pittsburgh Toxicity Protocol including LC50 analysis and toxicity characteristics.
	2. Color and Pattern:  As selected by the Architect from the manufacturer's standard colors and patterns.

	B. Hem Bars and Hem Pockets:
	1. Fabric Hem Pockets: Fabricate hem pockets with RF - welded seams (including welded ends) and concealed hem weights.  Hem weights must be of appropriate size and weight for shade band and must be continuous inside a sealed hem pocket.  Match hem poc...


	2.03 MANUALLY OPERATED HARDWARE AND SHADE BRACKETS:
	A. Materials: Construct shade hardware of minimum 1/8-inch thick cadmium plated steel or heavier as required to support 150% of the full weight of each shade.  Use only Delrin engineered plastics by DuPont for all plastic components of shade hardware....
	B. Drive Mechanism:  Provide for regular and offset drive capacity (chain fall at front or rear of bracket) on all shade drive end brackets.  Provide positive mechanical engagement of drive mechanism to shade roller tube.  Friction fit connections for...
	C. Shade hardware system shall allow for removal of shade roller tube from brackets without removing hardware from opening and for removal and re-mounting of the shade band without having to remove shade tube, drive or operating or support brackets.
	D. Fascias:  Provide removable roll fascias to be mounted continuously across two or more shades without requiring exposed fasteners.
	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 ...

	2.04 SHADE ROLLER AND SHADE ROLLER ATTACHMENT:
	A. Use extruded aluminum shade roller tube of diameter and wall thickness required to support shade fabric without (excessive) deflection. Roller tubes less than 1.50-inches in diameter are not acceptable.
	B. Provide for positive mechanical engagement with drive / brake mechanism.
	C. Provide for positive mechanical attachment of shade band without requiring use of adhesives, adhesive tape, staples or rivets, two-sided pressure sensitive adhesive tape is not acceptable.
	D. Attach shade bands to tube such that removal and replacement of a shade band can be accomplished without removing either the tube from the brackets or without removing shade brackets. Shade bands must be replaceable on site.
	E. Drive Chain: #10 qualified stainless steel chain rated to 90-pound minimum breaking strength.

	2.05 FABRICATION:
	A. Fabricate units to completely fill existing openings from head to sill and jamb-to-jamb, unless specifically indicated otherwise.  Comply with manufacturer's edge clearance standards and recommendations.
	B. Fabricate shade cloth shall 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 t...

	2.06 FINISHES:
	A. Aluminum Components:  Design Professional 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.

	3.01 EXAMINATION:
	A. Examine substrate and conditions for installation.  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 ...

	3.02 INSTALLATION:
	A. Install units to comply with the manufacturer's instructions for the type of mounting and operation required.  Provide units plumb, true, and securely anchored in place with recommended hardware and accessories to provide smooth operation without b...
	B. Install units within the following tolerances:
	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.


	3.03 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.

	3.04 CLEANING:
	A. Touch up damaged finishes and repair minor damage in order to eliminate evidence of repair.  Remove and replace work that cannot be satisfactorily repaired.
	B. Clean exposed surfaces, including metal and shade cloth, using non-abrasive materials and methods recommended by the shade cloth manufacturer.  Remove and replace work that cannot be satisfactorily cleaned.

	3.05 DEMONSTRATION:
	A. Demonstrate operation method and instruct Owner's personnel in the proper operation and maintenance of the window shade systems.


	12 93 00  SITE FURNISHINGS AND EQUIPMENT
	32 31 29  WOOD FENCING

