
PROJECT SPECIFICATIONS

Q STREET SENIOR

HOUSING

OMAHA, NEBRASKA

RWE PROJECT NO. 2518

ROBERT W. ENGEL & ASSOCIATES ARCHITECTS

2443 SOUTH 156TH CIRCLE

OMAHA, NEBRASKA  68130-2512



PROJECT SPECIFICATIONS

Q STREET SENIOR

HOUISNG

OMAHA, NEBRASKA

RWE PROJECT NO. 2518

NOVEMBER 23, 2020

ROBERT W. ENGEL & ASSOCIATES ARCHITECTS

2443 SOUTH 156TH CIRCLE

OMAHA, NEBRASKA  68130-2512



COMBINED CONTRACT

Q STREET SENIOR

HOUSING

OMAHA, NE

INDEX

Page Nos.

General and Supplementary Conditions                 1-4

Standard Forms              1

SPECIFICATIONS:

DIVISION 1 GENERAL REQUIREMENTS

01100 Summary 1 

01200 Price and Payment Procedures 1-2

01300 Administrative Requirements 1-2

01340 Submittals 1-2 

01400 Quality Requirements 1-2 

01500 Temporary Facilities and Controls 1-2 

01600 Product Requirements 1-2 

01700 Execution Requirements 1-3

01800 Geotechnical Data 1 

DIVISION 2 SITEWORK

02230 Site Clearing          1-2

02361 Termite Control             1

02621 Foundation Drainage Piping-Radon Venting          1-2

02751 Cement Concrete Paving          1-2 

02813 Lawn Sprinkler Piping          1-2

02832 Segmental Retaining Walls          1-2

02920 Lawns and Grasses          1-2 

31 2220 Earthwork        1-10

DIVISION 3 CONCRETE WORK

03300 Cast in Place Concrete.  1-2

03330 Under Slab Vapor Barriers 1-2

03410 Plant-Precast Structural Concrete 1-2 

03450 Plant-Precast Architectural Concrete 1-2

03650 Gypsum Cement Underlayment 1-3

DIVISION 4 MASONRY

04810 Unit Masonry Assemblies         1-3



 

DIVISION 5 METALS

05120 Structural Steel          1-2

05500 Metal Fabrications 1-2 

05520 Handrails and Railings          1-2 

DIVISION 6 WOODS

06100 Rough Carpentry 1-3 

06105 Miscellaneous Carpentry 1-2 

061753 Shop Fabricated Wood Trusses 1-4 

06200 Finish Carpentry 1-2

06402 Interior Architectural Woodwork          1-2

DIVISION 7 THERMAL AND MOISTURE PROTECTION

071416 Cold Fluid Applied Water Proofing 1-6 

07210 Building Insulation 1

 07460 Siding 1-2

07531 EPDM Elastomeric Membrane Roofing 1-2

07620 Sheet Metal Flashing and Trim 1-2 

07920 Joint Sealants          1-2

DIVISION 8 DOORS AND WINDOWS

08110 Steel Doors and Frames 1-2 

08211 Flush Wood Doors 1-2 

08310 Access Doors and Panels 1

08411 Aluminum-Framed Storefronts          1-2

08561 Vinyl Sliding Windows          1-2

08710 Door Hardware          1-8

08800 Glazing          1-2

DIVISION 9 FINISHES

09260 Gypsum Board Assemblies 1-2

09310 Ceramic Tile 1-2 

09511 Acoustical Panel Ceilings 1-2

09651 Resilient Tile Flooring 1-2

09652 Sheet Vinyl Floor Coverings          1-2

09653 Resilient Wall Base and Accessories          1-2

09680 Carpet          1-2

09910 Painting          1-2

DIVISION 10 SPECIALTIES

10431 Signs              1

10520 Fire Protection Specialties 1

10550 Postal Facilities 1-5

10801 Toilet and Bath Accessories          1-2



DIVISION 11 EQUIPMENT

11451 Residential Appliances 1-3

DIVISION 12 FURNISHINGS

12491 Horizontal Louver Blinds 1

DIVISION 14 CONVEYING SYSTEMS

14240 Machine Room-Less Hydraulic Elevators        1-13

DIVISION 15 MECHANICAL

Section 13915 Fire Suppression Piping           1-14

               Section 15050 Basic Mechanical Materials and Methods               1-9

Section 15075 Mechanical Identification               1-5

Section 15081 Duct Insulation               1-7

Section 15083 Pipe Insulation               1-8

Section 15140 Domestic Water Piping              1-7

Section 15150 Sanitary Waste and Vent Piping            1-8

Section 15410 Plumbing Fixtures                   1-9

Section 15430 Plumbing Equipment                   1-5

Section 15731 Small Split System Heating and Cooling               1-5

Section 15762 Wall Unit Heaters               1-2

Section 15815 Metal Ducts               1-8

Section 15820 Duct Accessories               1-8

Section 15835 HVAC Power Ventilators               1-3

Section 15850 Diffusers, Registers and Grilles               1-2

Section 15950 Testing, Adjusting and Balancing              1-9

DIVISION 16 ELECTRICAL

16010 Basic Electrical Requirements          1-2

16111 Conduit          1-8

16123 Building Wire and Cable          1-3

16130 Boxes                                        1-3

16141 Wiring Devices                   1-4

16190 Supporting Devices                   1-2

16195 Electrical Identification          1-2

16441 Disconnect Switches                         1-3

16470 Panelboards          1-4

16721 Fire Alarm System        1-18

16741 Telephone and Cable TV Wiring System          1-2











STANDARD FORMS

The following standard forms by the American Institute of Architects shall be used in the 

execution of a contract with the successful bidder:

Standard Form of agreement Between Owner and Contractor,

(Stipulated Sum, AIA Document A101, latest edition

Performance Bond, AIA document A311, latest edition

Labor and Material Payment Bond, AIA document A311, latest edition

Certificate of Insurance, AIA document G705, latest edition

The above documents may be purchased from the American Institute of Architects, 

Washington, D.C.; or any State AIA Office.

INSTRUCTION FOR PREPARATION OF PERFORMANCE BOND AND LABOR 

AND MATERIAL PAYMENT BOND.

1. The name of the Principal shall be shown exactly as it appears in the contract.

2. The penal sum shall not be less that required by the Specifications.

3. If the Principals are partners, or joint venture’s each member shall execute the 

bond as an individual, and state his place of residence.

4. If the Principal is a corporation, the bond shall be executed under its corporate 

seal. If the corporation has no corporate seal it shall so state and affix a scroll 

or adhesive seal following the corporate name.

5. The official character and authority of the person(s) executing the bond for the 

Principal, if a corporation, shall be certified by the Secretary or Assistant 

Secretary seal.

6. The current Power-of-Attorney of the Attorney-in-Fact signing for the surety 

company must be attached to the bond.

7. The date of the bond shall not be prior to the date of the contract.

8. The signature of a witness shall appear in the appropriate place, attesting to 

the signature of each party of the bond.

9. Type or print the name underneath each signature appearing on the bond.

10. An executed copy of the bond must be attached to each copy of the contract 

(original counterpart) intended for signing.

11. All Performance Payment bonds shall be in accordance with the latest State 

Statutes.

SF-1



SUMMARY 01100 - 1

SECTION 01100 - SUMMARY

PART 1 - GENERAL

1.1 SUMMARY OF WORK

A. Project Identification:  As follows:

1. Project: Q Street Senior Housing, Omaha, NE

2. Owner:  2215 Q Street LLC, 1886 South 126th Street, Omaha, NE 68144

B. Contract Documents dated November 23, 2020 were prepared by Robert W. Engel & Associates 

Architects, 2443 South 156th Circle, Omaha, NE 68130-2512.

C. The Work consists of all material, labor, tools, expendable equipment, utility and transportation services 

necessary to perform and complete, in a workmanlike manner, the work required for this contract, as 

described in the Contract Documents.

1.2 WORK RESTRICTIONS

A. Contractor's Use of Premises:  During construction, Contractor shall have full use of site indicated.  

Contractor's use of premises is limited only by Owner's right to perform work or employ other contractors 

on portions of project.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01100



PRICE AND PAYMENT PROCEDURES 01200 - 1

SECTION 01200 - PRICE AND PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 ALLOWANCES

A. Include the following allowances in Contract Sum:

1. Face Brick Allowance:  Allow the sum of $350.00 per one thousand for the purchase and delivery 
of face brick, as specified in Division 4 Section "Unit Masonry Assemblies."

B. Obtain  proposal for each allowance and submit to Architect with recommendations.  Purchase products 
selected by Architect.

C. Advise Architect of the date when selection and purchase of each product or system described by an 
allowance must be completed to avoid delaying the Work.

D. Submit invoices to show cost of products furnished under each allowance.  Reconciliation of Allowance 
amounts with actual costs will be by Change Order.

1.2 CONTRACT MODIFICATION PROCEDURES

A. On Owner's approval of a proposal from Contractor, Architect will issue a Change Order on 
AIA Document G701, for all changes to Contract Sum or Contract Time.

B. When Owner and Contractor disagree on the terms of a proposal, Architect may issue a Construction 
Change Directive on AIA Document G714, instructing Contractor to proceed with the change.  
Construction Change Directive will contain a description of the change and designate the method to be 
followed to determine changes to Contract Sum or Contract Time.

1.3 PAYMENT PROCEDURES

A. Submit a Schedule of Values at least 10 days before the first Application for Payment.  In Schedule of 
Values, break down Contract Sum into at least one line item for each Specification Section.  Correlate the 
Schedule of Values with Contractor's Construction Schedule.

B. Submit 3 copies of each application for payment on AIA Document G702/703, according to the schedule 
established in Owner/Contractor Agreement.

1. For the second Application for Payment through the Application for Payment submitted at 
Substantial Completion, submit partial releases of liens from each subcontractor or supplier for 
whom amounts were requisitioned in the previous Application for Payment.

2. Submit final Application for Payment after completion of Project closeout procedures with release 
of liens and supporting documentation.  Include consent of surety to final payment and insurance 
certificates.

PART 2 - PRODUCTS (Not Applicable)
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PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01200



ADMINISTRATIVE REQUIREMENTS 01300 - 1

SECTION 01300 - ADMINISTRATIVE REQUIREMENTS

PART 1 - GENERAL

1.1 PROJECT MANAGEMENT AND COORDINATION

A. Verify layout information shown on Drawings, in relation to property survey and existing benchmarks, 

before laying out the Work.

B. Coordinate construction to ensure efficient and orderly execution of each part of the Work.

C. Progress meetings will be held at Project site every month.  Notify Owner and Architect of meeting dates.  

Each subcontractor or other entity concerned with current progress or involved with planning or 

coordination of future activities, shall attend.

1. Prepare minutes of each meeting and distribute to parties present.

1.2 CONSTRUCTION SCHEDULE

A. Prepare a horizontal bar-chart construction schedule.  Provide a separate time bar for each activity and a 

vertical line to identify the first workday of each week.  Use same breakdown of Work indicated in the 

Schedule of Values.  As Work progresses, mark each bar to indicate actual completion.

1. Submit within 10 days after date established for Commencement of the Work.

2. Coordinate each element with other activities.  Show each activity in proper sequence.  Indicate 

sequences necessary for completion of related Work.

3. Indicate Substantial Completion and allow time for Architect's procedures necessary for certifying 

Substantial Completion.

4. Schedule Distribution:  Distribute copies to Owner, Architect, subcontractors, and parties required 

to comply with dates.

5. Updating:  Revise the schedule after each meeting or activity where revisions have been made.  

Distribute revised copies to Owner, Architect, subcontractors, and parties required to comply with 

dates.

1.3 SUBMITTAL PROCEDURES

A. Coordinate submittal preparation with construction schedule, fabrication lead-times, other submittals, and 

activities that require sequential operations.

1. No extension of Contract Time will be authorized due to failure to transmit submittals in time to 

permit processing sufficiently in advance of when materials are required in the Work.

2. Architect will not accept submittals from sources other than Contractor.

B. Prepare submittals by placing a permanent label on each for identification.  Provide a 4- by 5-inch (100- 

by 125-mm) space on the label or beside title block to record review and approval markings and action 

taken.  Include the following information on the label:

1. Project name.

2. Date.

3. Name and address of Contractor.



ADMINISTRATIVE REQUIREMENTS 01300 - 2

4. Name and address of subcontractor or supplier.

5. Number and title of appropriate Specification Section.

6. Contractor's certification that materials comply with specified requirements.

C. Coordinate each submittal with other submittals and with work that does not require submittals.

D. Product Data:  Mark each copy to show applicable choices and options.  Include the following:

1. Data indicating compliance with specified standards and requirements.

2. Notation of coordination requirements.

3. For equipment data, include rated capacities, dimensions, weights, required clearances, and 

furnished specialties and accessories.

E. Shop Drawings:  Submit newly prepared information drawn to scale.  Do not reproduce Contract 

Documents or copy standard information.  Submit 1 reproducible print and 1 blue- or black-line print on 

sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 by 42 inches (762 by 1067 mm).  

Architect will return the reproducible print.  Include the following:

1. Dimensions, profiles, methods of attachment, coordination with adjoining work, large scale 

details, and other information, as appropriate for the Work.

2. Identification of products and materials.

3. Notation of coordination requirements.

4. Notation of dimensions established by field measurement.

5. Identification of deviations from Contract Documents.

F. Samples:  Submit Samples finished as specified and identical with the material proposed.  Where 

variations are inherent in the material, submit sufficient units to show limits of the variations.  Include 

product name or name of the manufacturer.

G. Architect will review each submittal, mark as appropriate to indicate action taken, and return copies less 

those retained.  Compliance with specified requirements remains Contractor's responsibility.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01300



SUBMITTALS 01340-1

SECTION 01340 - SUBMITTALS

PART 1 - GENERAL

SUBMITTAL PROCEDURES:

Coordination:  Coordinate the preparation and processing of submittals with performance of the work.  Submittals 

received from sources other than the Contractor will be returned "without action".

Review Time:  Allow sufficient time so that the installation will not be delayed as a result of the time required to 

properly process submittals. 

Transmittal Form:  The form required to be used for transmittal of submittals is attached at the end of this section.  

Sequentially number each transmittal for identification.

SPECIFIC SUBMITTAL REQUIREMENTS:

Shop Drawings:  Information required on shop drawings includes, dimensions, identification of specific products and 

materials which are included in the work, compliance with specified standards and notations of coordination 

requirements with other work.  Provide special notation of dimensions that have been established by field measurement. 

 Indicate deviations from the contract documents on the shop drawings.

Shop Drawing Submittal:  Provide one correctable translucent reproducible print and two blue-line or black-line prints; 

the reproducible print will be returned.

Product Data Submittal:  Submit 4 copies of each required product data submittal.

Samples:  Submit (2) two samples.

ARCHITECT/ENGINEER'S ACTION:

Action Stamp:  The Architect/Engineer will stamp each submittal to indicate action taken.

PART 2 - PRODUCTS  (Not Applicable)

PART 3 - EXECUTION  (Not Applicable)

Submittals are required in all sections.  See requirements for each Section.
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ROBERT W. ENGEL & ASSOCIATES ARCHITECTS                                           Q STREET SENIOR HOUSING

2443 SOUTH 156TH CIRCLE                                                            

OMAHA, NE 68130-2512              RWE PROJECT NO. 2518 

                       

                                                           

                                                                            

SHOP DRAWING TRANSMITTAL

CONTRACTOR: TRANSMITTAL NO.  

BY:      DATE:  RESUBMITTAL NO.  

SECTION

NO. DESCRIPTION MANUFACTURER

DRWG. 

NO.

NO. OF

COPIES ACTION

 

Architect to Consultant

Date __________  Copies __________ By      __

Consultant to Architect

Date ____________  Copies __________    By       

The above drawings are returned with action as 

designated above in accordance with the following 

legend:

Architect to Contractor

Date ___________ Copies ___________ By__________

A.  No Exception Taken Remarks:

B.  Make Corrections Noted

C.  Revise & Resubmit

D.  Rejected

E.  Submit Specified Item



QUALITY REQUIREMENTS 01400 - 1

SECTION 01400 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Quality-control services include inspections, tests, and related actions including reports.  Quality-control 

services are further specified in other Sections of these Specifications and shall be performed by 

independent testing agencies provided by Contractor as specified.

1. Unless otherwise indicated, quality-control services required by authorities having jurisdiction will 

be provided by Contractor.

B. Contractor is responsible for scheduling inspections and tests.

C. Retesting:  Contractor shall pay for retesting where results of inspections and tests prove unsatisfactory 

and indicate noncompliance with requirements.

D. Auxiliary Services:  Cooperate with agencies performing inspections and tests.  Provide auxiliary services 

as requested.  Notify agency in advance of operations requiring tests or inspections, to permit assignment 

of personnel.  Auxiliary services include the following:

1. Access to the Work.

2. Incidental labor and facilities to assist inspections and tests.

3. Adequate quantities of materials that require testing, and assisting in taking samples.

4. Facilities for storage and curing of test samples.

5. Security and protection of samples and test equipment.

E. Duties of Testing Agency:  Testing agency shall cooperate with Architect and Contractor in performing 

its duties.  Agency shall provide qualified personnel to perform inspections and tests.

1. Agency shall promptly notify Architect and Contractor of irregularities or deficiencies observed in 

the Work during performance of its services.

2. Agency shall not release, revoke, alter, or enlarge requirements of the Contract Documents or 

approve or accept any portion of the Work.

3. Agency shall not perform duties of Contractor.

F. Submittals:  Testing agency shall submit a certified written report of each inspection and test to the 

following:

1. Owner.

2. Architect.

3. Contractor.

4. Structural engineer.

5. Authorities having jurisdiction, when authorities so direct.

G. Report Data:  Reports of each inspection, test, or similar service shall include at least the following:

1. Name, address, and telephone number of testing agency.

2. Project title and testing agency's project number.

3. Designation (number) and date of report.

4. Dates and locations where samples were taken or inspections and field tests made.
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5. Names of individuals taking the sample or making the inspection or test.

6. Designation of the product and test method.

7. Complete inspection or test data including an interpretation of test results.

8. Ambient conditions at the time of sample taking and testing.

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

requirements.

10. Recommendations on retesting or reinspection.

11. Name and signature of laboratory inspector.

H. Testing Agency Qualifications:  Engage inspection and testing agencies that are prequalified as 

complying with the American Council of Independent Laboratories' "Quality Assurance Manual" and that 

specialize in the types of inspections and tests to be performed.

1. Each testing agency shall be authorized by authorities having jurisdiction to operate in the state 

where Project is located.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01400



TEMPORARY FACILITIES AND CONTROLS 01500 - 1

SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Standards:  Comply with NFPA 241, "Standard for Safeguarding Construction, Alterations, and 

Demolition Operations"; ANSI A10 Series standards for "Safety Requirements for Construction and 

Demolition"; and NECA Electrical Design Library's "Temporary Electrical Facilities."

1. Electrical Service:  Comply with NEMA, NECA, and UL standards and regulations for temporary 

electric service.  Install service to comply with NFPA 70.

B. At the earliest possible time, when acceptable to Owner, change over from use of temporary utility 

services to use of permanent utilities.

C. Remove temporary facilities and controls before Substantial Completion.  Personnel remaining after 

Substantial Completion will be permitted to use permanent facilities, under conditions acceptable to 

Owner.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 TEMPORARY UTILITIES

A. Provide temporary utility services to Project site for use during construction.  Arrange for and coordinate 

utility services with local utility companies.

1. Contractor shall also pay use charges for temporary utilities.

B. Provide temporary heat for curing or drying of work, and for protection of new construction from adverse 

effects of low temperatures.  Use of gasoline-burning heaters and open-flame heaters is not permitted.

3.2 CONSTRUCTION FACILITIES

A. Provide field offices, storage trailers, and other support facilities as necessary for efficient prosecution of 

the Work.

1. Temporary facilities located within the construction area or within 30 feet (9 m) of building lines 

shall be of noncombustible construction.

B. Provide temporary sanitary facilities.  Comply with regulations and health codes for type, number, 

location, and maintenance of facilities.

C. Provide temporary enclosures for protection of construction and workers from exposure and inclement 

weather and for containment of heat.
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D. Install project identification and other signs in locations approved by Owner to inform the public and 

persons seeking entrance to Project.

E. Collect waste daily and, when containers are full, legally dispose of waste off-site.

1. Handle hazardous, dangerous, or unsanitary waste materials in separate closed waste containers.  

Dispose of material according to applicable laws and regulations.

3.3 TEMPORARY CONTROLS

A. Provide temporary fire protection until permanent systems supply fire-protection needs.

1. Provide adequate numbers and types of fire extinguishers.

2. Store combustible materials in fire-safe containers in fire-safe locations.

3. Prohibit smoking in hazardous fire-exposure areas.

4. Supervise welding operations, combustion-type temporary heating units, and similar sources of 

fire ignition.

B. Provide temporary barricades, warning signs, and lights to protect the public and construction personnel 

from construction hazards.

1. Enclose construction areas with fences, to prevent unauthorized access.

C. Provide temporary environmental controls as required by authorities having jurisdiction including, but not 

limited to, erosion and sediment control, dust control, noise control, and pollution control.

END OF SECTION 01500
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SECTION 01600 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Provide products of same kind from a single source.  The term "product" includes the terms "material," 

"equipment," "system," and similar terms.

B. Deliver, store, and handle products according to the manufacturers written instructions, using means and 

methods that will prevent damage, deterioration, and loss, including theft.

1. Schedule delivery to minimize long-term storage and to prevent overcrowding construction 

spaces.

2. Deliver in manufacturer's original sealed packaging with labels and written instructions for 

handling, storing, protecting, and installing.

3. Inspect products at time of delivery for compliance with the Contract Documents and to ensure 

items are undamaged and properly protected.

4. Store heavy items in a manner that will not endanger supporting construction.

5. Store products subject to damage on platforms or pallets, under cover in a weather tight enclosure, 

with ventilation adequate to prevent condensation.  Maintain temperature and humidity within 

range required.

C. Product Substitutions:  Reasonable and timely requests for substitutions will be considered.  Substitutions 

include products and methods of construction differing from that required by the Contract Documents and 

proposed by Contractor after award of Contract.

1. Submit four copies of each request for product substitution.  Identify product to be replaced and 

provide complete documentation showing compliance of proposed substitution with applicable 

requirements.  Include a full comparison with the specified product, a list of changes to other 

Work required to accommodate the substitution, and any proposed changes in Contract Sum or 

Contract Time should the substitution be accepted.

2. Submit requests for product substitution in time to permit processing of request and subsequent 

Submittals, if any, sufficiently in advance of when materials are required in the Work.  Do not 

submit unapproved substitutions on Shop Drawings or other submittals.

3. Architect will review the proposed substitution and notify Contractor of its acceptance or 

rejection.

PART 2 - PRODUCTS

2.1 PRODUCT OPTIONS

A. Provide products that comply with the Contract Documents, are undamaged, and are new at the time of 

installation.

1. Provide products complete with accessories, trim, finish, and other devices and components 

needed for a complete installation and the intended use and effect.

B. Do not attach manufacturer's labels or trademarks, except for required nameplates, on surfaces exposed to 

view in occupied spaces or on the exterior.
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C. Select products as follows:

1. Where only a single product or manufacturer is named, provide the item indicated.  No 

substitutions will be permitted.

2. Where two or more products or manufacturers are named, provide one of the items indicated.  No 

substitutions will be permitted.

3. Where products or manufacturers are specified by name, accompanied by the term "or equal," 

provide the named item or comply with provisions concerning "product substitutions" to obtain 

approval for use of an unnamed product or manufacturer.

4. Where a product is described with required characteristics, with or without naming a brand or 

trademark, provide a product that complies with those characteristics and other Contract 

requirements.

5. Where compliance with performance requirements is specified, provide products that comply and 

are recommended in writing by the manufacturer for the application.

6. Where compliance with codes, regulations, or standards, is specified, select a product that 

complies with the codes, regulations, or standards referenced.

D. Unless otherwise indicated, Architect will select color, pattern, and texture of each product from 

manufacturer's full range of options.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01600
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SECTION 01700 - EXECUTION REQUIREMENTS

PART 1 - GENERAL

1.1 CLOSEOUT SUBMITTALS

A. Record Drawings:  Maintain a set of Contract Drawings as Record Drawings.  Mark to show installation 

that varies from the Work originally shown.

B. Record Specifications:  Maintain one copy of the Project Manual, including addenda, as Record 

Specifications.  Mark to show variations in Work performed in comparison with the text of the 

Specifications and modifications.

C. Operation and Maintenance Data:  Organize data into three-ring binders, with pocket folders for folded 

sheet information.  Mark identification on front and spine of each binder.  Include the following:

1. Emergency instructions.

2. Spare parts list.

3. Copies of warranties.

4. Wiring diagrams.

5. Shop Drawings and Product Data.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 EXAMINATION AND PREPARATION

A. Examine substrates and conditions for compliance with manufacturer's written requirements including, 

but not limited to, surfaces that are sound, level, and plumb; substrates within installation tolerances; 

surfaces that are smooth, clean, and free of deleterious substances; and application conditions within 

environmental limits.  Proceed with installation only after unsatisfactory conditions have been corrected.

B. Prepare substrates and adjoining surfaces according to manufacturer's written instructions, including, but 

not limited to, filler and primer application.

C. Where Drawings indicate dimensions of existing construction verify by field measurement.  Where 

fabricated products are to be fitted to other construction verify dimensions by field measurement before 

fabricating and, when possible, allow for fitting and trimming during installation.

3.2 CUTTING AND PATCHING

A. Do not cut structural members without prior written approval of Architect.

B. For patching, provide materials whose installed performance will equal or surpass that of existing 

materials.  For exposed surfaces, provide or finish materials to visually match existing adjacent surfaces 

to the fullest extent possible.



EXECUTION REQUIREMENTS 01700 - 2

3.3 INSTALLATION

A. Comply with manufacturer's written instructions for installation.  Anchor each product securely in place, 

accurately located and aligned.  Clean exposed surfaces and protect from damage.  If applicable, prepare 

surfaces for field finishing.

B. Comply with NFPA 70 for installation of electrically operated equipment and electrical components and 

materials.

3.4 FINAL CLEANING

A. Clean each surface or item as follows before requesting inspection for certification of Substantial 

Completion:

1. Remove labels that are not permanent.

2. Clean transparent materials, including mirrors.  Remove excess glazing compounds.  Replace 

chipped or broken glass.

3. Clean exposed finishes to a dust-free condition, free of stains, films, and foreign substances.  

Leave concrete floors broom clean.

4. Vacuum carpeted surfaces and wax resilient flooring.

5. Wipe surfaces of mechanical and electrical equipment.  Remove excess lubrication.  Clean 

plumbing fixtures.  Clean light fixtures and lamps.

6. Clean the site.  Sweep paved areas; remove stains, spills, and foreign deposits.  Rake grounds to a 

smooth, even-textured surface.

3.5 CLOSEOUT PROCEDURES

A. Request Substantial Completion inspection once the following are complete:

1. Advise Owner of pending insurance changeover requirements.

2. Submit Record Drawings, maintenance manuals, warranties, and similar record information.

3. Deliver spare parts, extra materials, and similar items.

4. Changeover locks and transmit keys to Owner.

5. Complete startup testing of systems and instruction of operation and maintenance personnel.

6. Remove temporary facilities and controls.

7. Complete final cleanup.

8. Touch up, repair, and restore marred, exposed finishes.

9. Obtain final inspections from authorities having jurisdiction.

10. Obtain certificate of occupancy.

B. On receipt of a request for inspection, Architect will proceed with inspection or advise Contractor of 

unfilled requirements.  Architect will prepare the Certificate of Substantial Completion after inspection or 

advise Contractor of items that must be completed or corrected before the certificate will be issued.

C. Arrange for each installer of equipment that requires operation and maintenance to provide instruction to 

Owner's personnel.  Include a detailed review of the following:

1. Startup and shutdown.

2. Emergency operations and safety procedures.

3. Noise and vibration adjustments.

4. Maintenance manuals.

5. Spare parts, tools, and materials.

6. Lubricants and fuels.
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7. Identification systems.

8. Control sequences.

9. Hazards.

10. Warranties and bonds.

D. Request inspection for certification of final acceptance, once the following are complete:

1. Submit a copy of the Substantial Completion inspection list stating that each item has been 

completed or otherwise resolved for acceptance.

2. Submit final meter readings for utilities, a record of stored fuel, and similar data as of the date of 

Substantial Completion.

E. Architect will reinspect the Work on receipt of notice that the Work has been completed.

1. On completion of reinspection, Architect will prepare a certificate of final acceptance.  If the 

Work is incomplete, Architect will advise Contractor of the Work that is incomplete or obligations 

that have not yet been fulfilled.

END OF SECTION 01700
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SECTION 01800 GEOTECHNICAL DATA

 

1.1 INVESTIGATION

          A.      Geotechnical investigations were conducted at the site, the results of which can be found in the report 
By Thiele Geotech Inc., 13478 Chandler Road, Omaha, NE  68138-3716 dated October 31, 2019.

 
B. A copy of the report is bound into the Project Manual following this Section.

1.2 INTERPRETATION

A. The report is provided only for bidder's information and convenience and is not part of the Contract 
Documents. Owner and Architect do not warrant the accuracy or extent of the report or locations of 
the test borings.

B. Opinions expressed in the report are those of the Geotechnical Engineer and represent the 
Geotechnical Engineer’s interpretation of subsoil conditions, tests, and results of analyses that the 
Geotechnical Engineer has conducted.

C. The report is based upon the assumption that uniform variation exists in soil properties between 
borings. Interpretation of the report is bidder's responsibility. Owner and Architect will not be 
responsible for interpretation of report by bidders. 

D. Bidders are urged to examine the report and the site.

E. Additional soils borings or other exploratory operations may be made by bidders at no additional cost 
to the Owner, provided such operations are approved by Owner in advance..

F. Refer to Conditions of the Contract for additional information.

END OF DOCUMENT
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SECTION 02230 - SITE CLEARING

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used 

facilities during site-clearing operations.

B. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises 

where indicated.

C. Notify utility locator service for area where Project is located before site clearing.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect and maintain benchmarks and survey control points from disturbance.

B. Install erosion and sedimentation control measures before site clearing.

C. Protect site improvements to remain from damage.  Restore damaged improvements to condition existing 

before start of site clearing.

D. Locate and clearly flag trees and vegetation to remain or to be relocated.

E. Protect remaining trees and shrubs from damage and maintain vegetation

F. Do not store materials or equipment or permit excavation within drip line of remaining trees.

G. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.

3.2 SITE CLEARING

A. Strip topsoil.  Stockpile topsoil that will be reused in the Work.

B. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new construction.  

Removal includes digging out stumps and obstructions and grubbing roots.

C. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate new 

construction.

D. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
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E. In areas not to be further excavated, fill depressions resulting from site clearing.  Place and compact 

satisfactory soil materials in 6-inch (150-mm-) thick layers to density of surrounding original ground.

F. Dispose of waste materials, including trash, debris, and excess topsoil, off Owner's property.  Burning 

waste materials on-site is not permitted.

END OF SECTION 02230
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SECTION 02361 - TERMITE CONTROL

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data and product certificates signed by manufacturer certifying that products used 

comply with U.S. EPA regulations for termiticides.  Include application instructions and EPA-Registered 

Label.

B. Engage a licensed professional pest control operator to apply termite control solution.

PART 2 - PRODUCTS

2.1 TERMITICIDES

A. Provide an EPA-registered termiticide complying with requirements of authorities having jurisdiction, in 

a soluable or emulsible, concentrated formulation that dilutes with water or foaming agent.  Use only soil 

treatment solutions that are not harmful to plants.  Provide quantity required for application at the label 

volume and rate for the maximum termiticide concentration allowed for each specific use, according to 

the product's EPA-Registered Label.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Prepare surfaces and apply treatment at rates and concentrations recommended in manufacturer's written 

instructions.

B. Apply termite control to the following:

1. At foundations.

2. Under concrete floor slabs on grade.

3. Under basement floor slabs.

4. At hollow masonry.

5. At expansion and control joints and slab penetrations.

6. At crawlspaces; treat soil under and adjacent to foundations.  Treat adjacent areas including 

around entrance platform, porches, and equipment bases.  Apply overall treatment only where 

attached concrete platform and porches are on fill or ground.

C. Post warning signs in areas of application.

D. Reapply soil termiticide treatment solution to areas disturbed by subsequent excavation or other 

construction activities following application.

END OF SECTION 02361
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SECTION 02621 - FOUNDATION DRAINAGE PIPING – RADON VENTING

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data.

PART 2 - PRODUCTS

2.1 PIPES AND FITTINGS

A. Polyethylene Drainage Tubing and Fittings:  AASHTO M 252, Interim, Type S, corrugated, with smooth 

waterway, and AASHTO M 252 corrugated, band-type fittings, NPS 4 (DN100). 

2.2 ACCESSORIES

A. Molded-Sheet Drainage Panels:  Prefabricated, composite drainage panels, made with drainage core and 

filter fabric.

B. Filter Fabric:  Nonwoven geotextile fabric of polypropylene or polyester fibers, or combination of both.

C. Soil Materials:  As follows:

1. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to dense state.

2. Filtering Material:  Evenly graded mixture of uncrushed or crushed gravel or crushed stone and 

natural sand, with 100 percent passing 1-1/2-inch (37.5-mm) sieve and not more than 5 percent 

passing No. 50 (0.3-mm) sieve.

3. Drainage Fill:  Washed, evenly graded mixture of crushed stone, or crushed or uncrushed gravel, 

ASTM D 448, coarse aggregate, Size No. 57, with 100 percent passing 1-1/2-inch (37.5-mm) 

sieve and not more than 5 percent passing No. 8 (2.36-mm) sieve.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install piping beginning at low points of system at a minimum slope of 1 percent (1:100).  Bed piping 

with full bearing, solidly in filtering material.

1. Lay open-joint tile spaced 1/4 inch (6 mm) between ends.  Cover top two-thirds of joint opening 

with joint screening material and tie with corrosion-resistant wire.

B. Maintain swab or drag in piping with tight joints and pull past each joint as it is completed.
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C. Soil Material Installation:  As follows:

1. Impervious Fill at Footings:  Place and compact impervious fill at least 6 inches (150 mm) deep 

and 12 inches (300 mm) wide on subgrade adjacent to bottom of footing.

2. Filtering Material:  Place compacted layer of filtering material at least 4 inches (100 mm) deep 

over compacted subgrade where drainage pipe is to be laid.  Cover drainage piping with 4 inches 

(100 mm) of filtering material after testing is complete.

3. Drainage Fill:  Place and compact drainage fill over filtering material.  Surround piping at least 6 

inches (150 mm) on each side and above pipe to within 12 inches (300 mm) of finish grade.  Place 

1 layer of filter fabric, overlapping edges at least 4 inches (100 mm), over drainage fill material.

4. Fill to Grade:  Place and compact impervious fill material over compacted drainage fill.

D. Radon Venting Installation

1. General: Install radon venting tubing as shown on the Structural Foundation Drawings. Wrap pipe 

with recommended filter fabric.

2. Connect radon vent tubing to PVC vent through roof and below the floor slab.

END OF SECTION 02621
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SECTION 02751 - CEMENT CONCRETE PAVING

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals: Product Data , design mixes for concrete, laboratory test reports.

B. Comply with ACI 301, "Specification for Structural Concrete."

C. Design Mix: L6.5-47B

PART 2 - PRODUCTS

2.1 MATERIALS

A. Air-Entraining Admixture:  ASTM C 260.

B. Chemical Admixtures:  ASTM C 494.  Calcium chloride shall not be used.

C. Liquid Membrane-Forming Curing Compound:  ASTM C 309, clear, Type I, Class B, solvent borne or 

Type I, Class B, waterborne.

2.2 MIXES

A. Proportion normal-weight concrete mixes to provide the following properties:

1. Compressive Strength:  4000 psi (27.6 MPa) at 28 days.

2. Slump Limit:  2 inches (75 mm) to 4 inches (100 mm) at point of placement.

3. W/C Ratio:  0.45 maximum at point of placement.

4. Air Content:  5.0 to 7.0 percent.

PART 3 - EXECUTION

3.1 PAVING

A. Locate and install contraction, construction, isolation, and expansion joints as indicated or required.

B. Place concrete in a continuous operation within planned joints or sections.  Do not add water to adjust 

slump.

C. Float surfaces to true planes within a tolerance of 1/4 inch in 10 feet (1:480) and medium-to-fine-textured 

broom finish.

D. Tool edges and joints to a radius of 1/4 inch (6 mm) 

E. Begin curing after finishing concrete. Apply membrane-forming curing compound to concrete.



CEMENT CONCRETE PAVING 02751 - 2

F. Contractor will employ a testing agency, Terracon Consultants, to sample concrete, perform tests, and 

submit test reports during concrete placement.

G. Remove and replace concrete paving that is broken, damaged, or defective.  Exclude traffic from paving 

for at least 14 days.

END OF SECTION 02751
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SECTION 31 2220 

 EARTHWORK 
 

          
PART I – GENERAL 
 
1.01 RELATED WORK SPECIFIED ELSEWHERE 
 

Site Preparation    Section 31 2200 
          

1.02 DESCRIPTION OF WORK      
     

A. Work covered under this section shall consist of the fine grading of the site to conform to 
the grades, lines and contours shown on the Drawings.  The Work shall include all 
excavation, shaping and sloping of all cut areas; all placing, compacting, shaping and 
finishing of all embankments in fill areas necessary for the completion of all site and 
roadway re-grading; including sub-grades, shoulder slopes and sidewalk subgrades.  
Trench excavation and backfill for utility trenches is also included. 

 
1.03 REFERENCES 
                

A. ASTM D698 Standard Proctor - Test for Moisture-Density Relations of soils and 
soil-aggregate mixture. 
 

B. ASTM D1557 Modified Proctor - Test for Moisture-Density Relations of soils and 
soil-aggregate mixture. 

 
C. Geotechnical Exploration Report – St. Patricks Affordable Housing, 1404 Castelar Street, 

Omaha, Nebraska, prepared by Thiele Geotech, Inc., dated May 31, 2019, TG Project 
No. 19147.00. 

       
1.04 QUALITY ASSURANCE 
                

A. Soil testing shall be arranged and paid for by the Owner.  The soil testing company used 
shall be selected by the Architect or Owner.  The Contractor shall be responsible for the 
cost of all tests failing to meet specifications. 

          
B. The Geotechnical Engineer referred to in these specifications shall be as chosen by 

either the General Contractor or the Owner, unless otherwise directed or approved by the 
Engineer.  In general, the services of the Geotechnical Engineer shall include, but are not 
limited to the following: 

 
(1) Perform classification tests and determine moisture-density relations for 

materials used for fill and backfill. 
(2) Test and approve subgrades under foundations, floor slabs and pavements.        

  
(3) Perform soil density tests, including observation and testing during compaction of 

fill and preparation of subgrade to check suitability of soils, proper moisture 
content and degree of compaction. 

 
The following minimum number of compaction and moisture tests, in accordance with 
appropriate ASTM procedures, shall be made, where determined by the Geotechnical 
Engineer, in the designated areas: 
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Designated Area                    Number of Tests 
        

 All lifts of fill      1 test per 5000 square feet or 

per smaller separate area prepared. 

                         

Completed subgrade below    1 test per 5000 square feet or 

slabs on grade      per smaller separate area  

prepared. 

                         

 Completed subgrade for   1 test per 5000 square feet or  

drives and parking areas   large areas or per 100 lineal feet of 

area less than 50 feet in width or per 

smaller area prepared. 

 

 Completed subgrade for walks          1 test per every 100 lineal feet. 

                         

 Backfill for foundations   1 test horizontally every 100 feet and 

for every one-foot of vertical fill. 
 

Backfill for utility trenches: 
 

Depth Over Top of Pipe  Location of Test      Frequency of Test   
   

 
0 - 5 Feet  Surface    Every 100 Lineal Feet 

 
5 - 12 Feet  Surface and 1/2 Depth  Every 100 Lineal Feet   
        

 
Over 12 Feet  Surface, 1/3 Depth and  Every 100 Lineal Feet 

2/3 Depth                       
 
1.05 PROTECTION 
                         

A. Site Information: Data on indicated subsurface conditions are not intended as representations or 
warranties of accuracy or continuity between soil borings. It is expressly understood that the 
Owner will not be responsible for interpretations or conclusions drawn the reform by Contractor. 
Data are made available for the convenience of the Contractor.   
 
Additional test borings and other exploratory operations may be made by the Contractor at no 
cost to Owner.    
 

B. The Contractor shall carefully maintain all bench marks, monuments, stakes, and other reference 
points and replace same if disturbed or destroyed at no cost to the Owner. 

 
C. Contractor shall exercise extreme care to protect all existing underground and overhead utilities. 

Contractor shall be responsible for repairing all utilities damaged or destroyed during 
construction. 

 
D. Contractor shall protect trees, shrubs, lawns, and other features, which are to remain after 

construction is completed. 
 

E. Properly dispose of all waste materials.  On-site burial will not be allowed. 
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F. Protect all excavations from the action of the elements.  Keep all excavations free of water or 
snow at all times during the entire progress of construction, regardless of the cause, source or 
nature of the water.  Temporarily grade areas adjacent to excavations to prevent excessive 
moisture from entering excavations.  If water enters excavations, or other construction areas, 
dewater promptly using means which will ensure dry excavations and the preservation of all lines 
and grades.  Provide ample means and devices at all times during construction to ensure prompt 
and adequate removal of water.  Where soil has been softened or eroded by actions of the 
elements remove all damaged areas, replace soil and re-compact as required by these 
specifications. 

 
G. Provide for surface drainage during construction of the project so at all times there is positive 

drainage away from the building area.  Soils in the building area, under pavement and walks, and 
within 20 feet of the building perimeters, shall be protected against moisture content increase 
throughout the construction period. 

 
H. Provide erosion control as shown on the drawings and described in the general notes or as 

required by the Engineer to prevent damage to areas within the construction limits and to 
adjacent properties. 
 

I. The contractor shall guard against any movement, settlement, or collapse of all 
excavations, buildings, structures, paved areas, drives, sidewalks, streets, utility items or 
any other item adjacent to or within the construction limits of this project.  Excavations 
lying beneath the bottom of the existing building footings shall extend diagonally at 45 
degrees away from the lowest point of footing.  Coordinate all excavation with the selected 
Geotechnical Engineer for specific recommendations prior to construction in these areas. 

 
J. The contractor shall adequately brace all walls and other construction during backfilling and 

compacting operations so movement does not occur. 
 

K. Protect bottoms of all excavations for foundations and soil under slabs, as needed, from frost. 
 

L. The contractor shall repair, at his expense, all damage occurring to the owner’s property or any 
other property (on or off the premises) that resulted from lack of adequate protection.  The 
Architect shall approve all repair or replacement. 
 

1.06 DEFINITIONS 
 

A. Suitable materials include material that is low plasticity cohesive soil, free of debris, roots, 
organic matter, frozen matter, and which is free of stones or foreign material with any 
dimension greater than 3 inches.  Per the referenced geotechnical investigation, on-site 
soils are generally suitable for reuse as structural fill (with some moisture conditioning). 
 

B. Unsuitable materials include all material that contains debris, roots, organic matter, 
frozen matter, stone (with any dimension greater than 3 inches, or other materials that 
are determined by the Engineer or Soil Engineer as too wet or otherwise unsuitable for 
providing a stable subgrade.  

 
PART II - PRODUCTS  
         
2.01 FILL (EMBANKMENT) AND BACKFILL MATERIAL 
                

A. All fill and backfill materials unless otherwise noted shall be approved low plasticity silt or 
lean clay, free of rubble and organics, with a liquid limit less than 45 and a Plasticity 
Index of less than 20 percent.  When unsuitable materials are encountered, the 
Contractor shall notify the Engineer, in accordance with the General Conditions.  If 
directed by the Engineer, the Contractor shall excavate and replace with suitable 
material.   
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B. Topsoil shall be rich, fine and well drained material, which has previously been stripped 

and stored on the site.  A typical stripping depth of 4 to 6 inches is expected to be 
adequate in most areas of the site; however, areas of deeper stripping may be 
encountered. 

 
C. Use a lightweight fill equivalent to ESP15 type geofoam (ASTM D6817) to build the grade 

to within 3 feet of the finished subgrade elevation within the land bridge, benching the 
west embankment as necessary. Earthen structural fill shall then be placed in the upper 3 
feet, on top of the geofoam, for pavement subgrade preparation purposes and to provide 
a zone for vegetative growth.  

 
PART III – EXECUTION 
          
3.01 EQUIPMENT 
      

All equipment shall be adequate for the purpose for which it is to be used and shall be kept in 
satisfactory working order.  Equipment shall be adequate to perform all excavation, hauling, 
placing of embankment, compaction, trimming, and shaping. 

 
 

3.02 SURCHARGE 
 
A. After the completion of structural fill to finished floor elevation the contractor shall place a 

minimum of 4 feet surcharge in areas of the building and tiered retaining wall footprints 
and a minimum of 7 feet surcharge in the footprint of the second-story access land bridge 
as shown on the drawings. The surcharge shall extend to a point 5 feet beyond the areas 
of the building, tiered retaining wall footprints, and the second-story access land bridge  
as shown on the drawings. Side slopes may be 1:1 or steeper. See attached Surcharge 
Plan.  
 

B. It is anticipated that the 4 feet surcharge will be required to stay in place for at least 3 to 5 
weeks to achieve approximately 90% of primary consolidation. It is anticipated that the 7 
feet surcharge will be required to stay in place for at least 5 to 7 weeks to achieve 
approximately 90% of primary consolidation.  Under any condition, the Contractor shall 
not remove the surcharge until receipt of written authorization by the Geotechnical 
Engineer. 
 

C. The Contractor shall include within their bid price the installation and monitoring of 2 
settlement plates. Per the geotechnical report the plate shall be placed in the location of 
deepest fill and shall be surveyed at least weekly both during and after placement of 
surcharge. 
 

D. The Contractor shall provide a verification survey to the Owner after completion of the 
placement of the surcharge. Surcharge shall be within 0.2 feet of the design elevation. 
Cost of said verification survey shall be considered incidental to the surcharge bid item. 

 
E. After the surcharge is completed, per direction of the Geotechnical Engineer, the 

Contractor shall remove the surcharge to the finish elevations and contours as shown on 
the drawings or as directed by the Engineer. Remove all excess surcharge not used for 
structural fill elsewhere for the project site. 

 
3.03 FILL AND COMPACTION 
              

A. Strip topsoil and vegetation, if necessary, to a minimum depth of approximately 4 to 6 
inches, or below the root crown. All vegetation should be removed within and at least 5 
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feet beyond the limits of the proposed buildings and 2 feet beyond all pavements.  
Stockpile and provide erosion control protection as directed by the Project Engineer.  

 
The Contractor shall consult the Geotechnical Engineer during stripping operations to 
avoid removing more topsoil than is necessary.  Prior to placement of any fill, floor slabs 
or pavement construction, stripped subgrades shall be observed by the Geotechnical 
Engineer to verify all unsuitable materials have been removed.  The area to receive the 
fill shall be proof rolled in the presence of the Geotechnical Engineer with a fully loaded 
tandem-axle dump truck with a minimum gross weight of 25 tons or other equipment 
approved by the Geotechnical Engineer. 

 
B. All fill shall be placed as structural fill.  Prior to the placement of any new fill, the subbase 

shall be scarified to a minimum depth of 12 inches; moisture conditioned and compacted 
according to the specifications.  All new fill shall be placed in 8-inch maximum lifts and 
compacted as specified hereinafter using a sheepsfoot type roller as approved by the 
Geotechnical Engineer.  Bench all slopes steeper than 5H:IV.  All scarified soils that 
cannot meet the specified compaction requirements shall be removed and the area 
backfilled and compacted with suitable material, as defined by this specification. 

 
C. Compaction of Fill - All fill and backfill shall be wetted or dried by aeration, and then 

compacted as structural fill to the following percentage of maximum density at a moisture 
content within the limits specified above or below optimum moisture content, as 
determined by Testing Procedure ASTM D-698 Standard Proctor unless otherwise noted: 

 
 

Material Above % of Maximum ASTM  Percent 
 (Cohesive Soil Only)     

      
 Upper 12” of        
 Scarified base soils 95% minimum   D698  -3% to +4% 
 
 All lifts of fill  95% minimum   D698  -3% to +4% 
 
 Utility Trench Backfill 95% minimum   D698  -3% to +4% 
 
 Backfill around  
 foundations  95% minimum   D698  -3% to +4% 
  
 Upper 6” of 
 Subgrade beneath 
 P.C.C. sidewalk  95% minimum   D698  -3% to +4% 
   
 Upper 12” of 
 Subgrade beneath 
 Exterior pavement 90% minimum   D1557  -3% to +4% 
 
 Backfill behind curbs  95% minimum  D698  -3% to +4% 
 
 
 D.  Compact cohesive soils by the use of sheepsfoot or pneumatic type compactors under 

optimum moisture conditions.  Compact granular soils with vibratory compaction 
equipment.  Granular backfill shall not be used in exterior trenches or around foundation 
elements. 

 
 E. Pavement subgrade preparation shall extend laterally 6 inches beyond the edge of all 

sidewalks and 2 feet behind edge of all pavements. 
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 F.       The Contractor shall not commence construction activity without the approval of the 
Geotechnical Engineer. 

 
3.05  EXCAVATION 
                

A. Perform excavation to dimensions and elevations indicated on Drawings or all work 
incidental thereto.  Care shall be taken during excavation and site work to avoid 
unnecessarily disturbing soils at the greater depth excavations. 

  
B. Existing fills and native soils determined suitable for reuse as structural fill or backfill may 

require moisture conditioning upon excavation. 
 
          C. All excavated material not suitable for filling or backfilling as approved by the Geotechnical 

Engineer and all excess earth or other material shall be removed from the site. 
                   

D. Unexpected Subsurface Condition.  Where suitable bearings are encountered at different 
elevations from those indicated on the drawings, the Engineer shall direct, in writing, that 
the excavation be carried to elevations above or below those indicated on the Drawings.  
Adjustment in payment shall be made in accord with the terms of the General Conditions. 

          
E. The upper twelve inches (12") of roadbed and parking bed, which is within excavation 

areas, shall be compacted to conform to the compaction requirements specified.  Unless 
the Geotechnical Engineer considers the material in the excavation area unsatisfactory for 
use in the subgrade, the contractor shall perform all Work required, including the 
application of water if necessary, to facilitate compaction.   

 
F. During construction of roadways and parking areas, the roadbed shall be maintained in 

such condition that it will be adequately drained at all times.  Side ditches emptying from 
cuts to embankments shall be constructed so as to avoid damage to embankments by 
erosion.  The finished roadway shall be free from waves and true to the lines, grades and 
cross sections shown on the Drawings.  

 
G. Grading Outside Building Lines: Grade areas adjacent to building lines to drain away from 

structures and to prevent ponding. 
            

Finish surfaces free from irregular surface changes, and as follows: 
                    

1. Lawn or Unpaved Areas: Finish areas to receive topsoil to within not more than 
0.10' above or below required subgrade elevations. 

 
2. Walks: Shape surface of areas under walks to line, grade and cross-section, with 

finish surface not more than 0.10' above or below required subgrade elevation. 
 
       3. Pavements: Shape surface of areas under pavement to line, grade and 

cross-section, with finish surface not more than 1/2" above or below required 
subgrade elevation. 

 
H. All excavations should comply with the requirements of OSHA's "Construction Standards 

for Excavations." 
      
3.06 EXCAVATION FOR UTILITY STRUCTURES AND APPURTENANCES  
 

A. Excavate as required for manholes and other appurtenances until firm, undisturbed soil is 
reached.  If excavation is carried below bottom of foundations as shown on the Drawings, 
fill with 3,000 psi concrete or stabilizing material, as directed by the Architect, at no 
expense to Owner. 
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B. When unstable material is encountered which will not provide suitable bearing (as 
determined by the Geotechnical Engineer), fill with 3,000 psi concrete or stabilizing 
material specified herein, or as directed by Architect.  Contractor shall be entitled to 
payment for this extra work in accordance with the General Conditions. 

                
3.07   TRENCHING  

 
A. Perform trenching operations to the depth indicated on the Drawings or as specified. 
 
B. Pile excavated material suitable for backfill in an orderly manner sufficient distance back 

from edge of excavation to avoid rollbacks, slides, or cave-ins. 
          

C. Remove soil not suitable for backfill and waste at a disposal area designated by the 
Geotechnical Engineer. 

 
 D. Where new construction crosses or closely parallels existing utilities or utility services, 

excavate in advance of pipe laying to determine location and crossing arrangement, 
including exact construction line and grade. 

          
   E. Excavate by open cut under existing streets, utilities, and structures, except as noted on 

the Drawings or as directed by the Geotechnical Engineer. 
          
   F. Keep width of trench as narrow as possible, but provide adequate room for backfilling and 

jointing.  Keep sides of the trench as nearly vertical as practical within the limits of 
excavation codes and maintain vertical walls of excavation below top of pipe.  Trench 
widths shall be as follows: 

 
 
 
                            Pipe Size                  Trench Width 
                    
                                                3/4" to 3"                              12" 
                                                4" to 8"                                 24" 
                                               10" to 16"                              36" 
                                               18" to 24"                              48" 
                                                30" and Greater                   Pipe size plus 18" each side 
          

G. Excavate to full depth by machine and level trench bottom to provide uniform bearing and 
support for full length of pipe.  Trench bottom shall be continuous, relatively smooth, and 
free of rocks. 

 
H. Bed trench bottom as shown on the Drawings or as directed by the Geotechnical Engineer. 

      
I. Provide bell holes at each pipe joint and allow access around entire circumference of pipe 

for proper jointing operations. 
          
 J. Install pipe and provide a minimum pipe envelope, consisting of compacted 

backfill completely around the pipe, and a distance of 12 inches above the top of the pipe. 
  
K. When unstable material is encountered which may not provide a suitable foundation for 

pipe, notify the Engineer immediately.  If determined by the Engineer upon his/her 
investigation that the material is unsuitable for foundations, the Engineer may specify and 
authorize remedial measures.  If removal of unsuitable material is authorized, replace it 
with a stabilizing material consisting of three-fourths inch to one and one-half inch (3/4" to 
1 1/2") size, coarse, sharp, clean, well-graded crushed stone or other approved material.  
Provide a minimum of four inches (4") of bedding material on top of the stabilizing material 
to prevent point load. 
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L. Excavate by hand under and around utilities, where overhead clearance prevents use of 

machine, and under trees and shrubs where shown on the Drawings. 
          

M. Construct sheeting, shoring, and bracing required to hold walls of excavation, to provide 
safety for workmen, to protect existing utilities or structures, and to permit dry construction. 
 If wood sheeting is driven below the level of pipe, it shall be left in place to a level 5 feet 
below finished grade.  Steel sheeting shall be pulled upon completion unless indicated 
otherwise on the Drawings.  When a movable trench shield is used below the spring line of 
the pipe, it shall be lifted prior to any forward movement to avoid pipe displacement. 

          
N. If dewatering is necessary, obtain the Engineer’s approval of proposed methods of 

dewatering.  When dewatering is necessary, provide for handling of water encountered 
during construction.  Lay no pipe in and pour no concrete on excessively wet soil.  Prevent 
surface water from flowing into the excavations and remove water as it accumulates.  
Divert stream flow away from areas of construction.   

 
Do not pump water onto adjacent property without approval of Architect and adjacent 
property owner.  Do not use sanitary sewers for disposal of trench water.  The cost of 
dewatering shall be included in the original Bid Price for construction.  No additional 
remuneration for dewatering shall be permitted. 

 
 O. Should unsuitable soil conditions exist, the Contractor shall contact the Geotechnical 

Engineer for direction. 
 
 
 
3.08 BACKFILLING  
  
 A. Place the backfill for structures in horizontal uniform layers not to exceed 8 inches loose 

thickness.  Bring each layer up uniformly on all sides of the structure and thoroughly 
compact using pneumatic compaction or other methods as approved by the Geotechnical 
Engineer.  Granular backfill shall not be used in exterior areas or around foundation 
elements. 

          
B. Employ a placement method that will not disturb or damage foundation waterproofing. 

          
C. When embankments are constructed on side hill slopes steeper than 5H:1V, the area of 

the original slope on which embankment is to be placed shall be stepped to a vertical 
depth of at least twelve inches (12") in order in integrate the embankment and the slope. 

     
D. Place all embankments to the grades, lines, and contours shown on the Drawings.  Place 

embankment systematically, as early as possible, to allow maximum time for natural 
settlement.  The hauling of embankment material shall be distributed over the entire 
embankment areas to assist in compacting the material. 

          
E. Do not place embankments over porous, wet, or spongy subgrade surfaces.  If necessary, 

remove such unsuitable material and replace with satisfactory stabilizing materials, as 
directed by the Geotechnical Engineer. 

          
F. The Contractor shall be responsible for the stability of all embankment and excavation 

areas and shall replace, at Contractor's own expense, any portions, which become 
displaced or unstable prior to the expiration of the warranty period. 

          
G. Remove excess backfill material from site. 

               
3.09 BACKFILL FOR TRENCHES  
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A. Back fill trenches immediately after the location of all lines, connections, and 

appurtenances are recorded, or at the Architect's direction. 
          
 B. Construct manholes and appurtenances and perform backfilling as work progresses. 
 
 C. Backfill with material removed from excavation except where sand backfill may be 

specified.  Backfill material shall be as specified herein and shall not contain any debris, 
frozen earth, large clods, stones, or other unsuitable material. 

 
D. Place backfill simultaneously on both sides of the pipe to prevent displacement.  Place 

backfill into the trench at an angle so that the impact on the installed pipe is minimized.  
Install a cushion of four feet (4') of backfill above the pipe envelope before using heavy 
compaction equipment. 

 
 E. Hand place backfill in the pipe envelope and compact finely divided material to twelve 

inches (12") over the top of the pipe. 
          

F.  Backfill remainder of trench with excavated material up to the bottom of the specified 
surface restoration. 

          
G. Backfill top twelve inches (12") of the trench with soil equivalent to adjacent topsoil. 
 
H. Do not use granular backfill in exterior trenches. 
 

 
 
3.10 BACKFILL FOR STRUCTURES AND APPURTENANCES  
 

A. Backfill after concrete or masonry has cured for seven (7) days and has been inspected 
and approved by Architect. Backfill with material removed from excavation except where 
sand backfill is specified. Backfill material shall be as specified herein and shall not 
contain any debris, frozen earth, large clods, stones, or other unsuitable material. Backfill 
simultaneously on all sides of the structure to prevent damage at all times. Brace walls of 
structures as required.  
 

B. Compact backfill at structures to a density not less than specified for the adjacent trench. 
 

C. Terminate backfill at finish grade as shown on the Drawings and dispose of excess 
excavation material as directed by the Architect. Prepare backfill for surface restoration as 
specified for adjacent trench.  
 

D. Do not use granular backfill material around foundation elements except for specified wall 
drainage material.  
 

3.11 TOPSOIL AND FINISH GRADING 
  

A. Upon completion of rough grading, the Contractor shall spread 6” inches of top soil.  
Before spreading topsoil, graded areas shall be scarified for a depth of 3 inches, and all 
settlements and washes shall be repaired.  Finish grade shall be held 1 inch below 
adjacent sidewalks, curbs and pavement.  Topsoil shall be free of rocks, rubble, wood and 
other undesirable material. 

 
B. Perform finish grading of topsoil adequately for sod, seed or whatever material is placed in 

each area.  Finished surface shall be reasonably smooth, compacted and free from 
irregular surface changes.  The degree of finish shall be that ordinarily obtainable from 
blade grader operations, except as otherwise needed.  Finished surface shall be not more 
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than 0.10 feet above or below established grade or approved cross section.  All swales 
shall be finished so as to drain readily. 

 
C. Manually place topsoil around trees, plants, and buildings to prevent damage.  Assure 

positive drainage away from buildings and structures. 
 
D. Lightly compact placed topsoil.  Settle topsoil with a fine spray of water to avoid separation 

of ingredients. Do not jet or flood topsoil. 
 
E. Hand rake as necessary around trees, plants, buildings, and structures.  Maintain sufficient 

topsoil reserve to re-grade as necessary after initial settlement.  Upon re-grading, remove 
surplus topsoil and subsoil from the site 

 
3.12 MAINTENANCE 
                

A. Protection of Graded Areas: Protect newly graded areas from traffic and erosion.  Keep 
free of trash and debris.  Repair and re-establish grades in settled, eroded, and rutted 
areas to specified tolerances. 

          
B. Reconditioning Compacted Areas: Where completed compacted areas are disturbed by 

subsequent construction operations or adverse weather, scarify surface, re-shape, and 
compact to required density prior to further construction. 

          
           C. Settling:  Where settling is measurable or observable at excavated areas during general 

project warranty period, remove surface (pavement, lawn or other finish), add backfill 
material, compact, and replace surface treatment. Restore appearance, quality, and 
condition of surface or finish to match adjacent work, and eliminate evidence of 
restoration to greatest extent possible. 

 
 
 
 

END OF SECTION 31 2220 
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SECTION 03300 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals, product data, concrete mix designs, laboratory test reports.

B. Comply with ASTM C 94; ACI 301, "Specification for Structural Concrete"; ACI 117, 

"Specifications for Tolerances for Concrete Construction and Materials"; and CRSI's "Manual 

of Standard Practice."

C. Engage a qualified independent testing agency to design concrete mixes.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Deformed Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420).

B. Steel Welded-Wire Fabric:  ASTM A 185, flat sheets not rolls.

C. Portland Cement:  ASTM C 150, Type I or II.

D. Fly Ash:  ASTM C 618, Type C or F.

E. Aggregates:  ASTM C 33, uniformly graded.

F. Air-Entraining Admixture:  ASTM C 260.

G. Fiber Reinforcement:  ASTM C 1116, Type III, synthetic fibers, ½ to 1 inch (13 to 25 mm).

H. Chemical Admixtures:  ASTM C 494, water reducing and accelerating. 

I. Liquid Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, clear, Type I, 

Class A, vent waterborne.

J. Joint-Filler Strips:  ASTM D 1751, cellulosic fiber, or ASTM D 1752, cork.

2.2 MIXES

A. Proportion normal-weight concrete mixes to provide the following properties:

1. See Structural Drawings for Building Concrete and Civil Drawings for site concrete.
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PART 3 - EXECUTION

3.1 CONCRETING

A. Construct formwork and maintain tolerances and surface irregularities within ACI 117 limits of 

Class A for concrete exposed to view and Class C for other concrete surfaces.

B. Accurately position, support, and secure reinforcement.

C. Install construction, isolation, and contraction joints where indicated.  Install full-depth joint-

filler strips at isolation joints.

D. Place concrete in a continuous operation and consolidate using mechanical vibrating equipment.

E. Protect concrete from physical damage, premature drying, and reduced strength due to hot or 

cold weather during mixing, placing, and curing.

F. Formed Surface Finish:  Smooth-formed finish for concrete exposed to view, coated, or covered 

by waterproofing or other direct-applied material; rough-formed finish elsewhere.

G. Slab Finishes:  Scratch finish for surfaces to receive mortar setting beds. Troweled finish for 

floor surfaces and floors to receive floor coverings, paint, or other thin film-finish coatings. 

Trowel and fine-broom finish for surfaces to receive thin-set tile. Nonslip-broom finish to 

exterior concrete platforms, steps, and ramps.

H. Begin curing concrete slabs after finishing.  Apply membrane-forming curing and sealing 

compound to concrete.

I. Owner will engage a testing agency to perform field tests and to submit test reports.

J. Protect concrete from damage.  Repair surface defects in formed concrete and slabs.

K. Repair slabs not meeting surface tolerances by grinding high areas and by applying a repair 

underlayment to low areas receiving floor coverings and a repair topping to low areas to remain 

exposed.

END OF SECTION 03300
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SECTION 03410 - PLANT-PRECAST STRUCTURAL CONCRETE

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Structural Performance:  Engineer, fabricate, and install structural precast concrete units to withstand 

design loadings indicated.

B. Calculate fire resistance according to ASTM E 119 and PCI's "Design for Fire Resistance of Precast 

Prestressed Concrete."

C. Submittals:  Product Data, Shop Drawings, structural analysis data, and calculated fire-resistance 

requirements signed and sealed by a qualified professional engineer.

D. Fabricator must participate in PCI's Plant Certification Program and be designated a PCI-certified plant, 

Product Group C.

E. Comply with PCI's "PCI Design Handbook--Precast and Prestressed Concrete," PCI's "Manual for 

Quality Control for Plants and Production of Precast and Prestressed Concrete Products," AWS D1.1, and 

AWS D1.4.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Deformed Reinforcing Bars:  ASTM A 615, Grade 60 (ASTM A 615M, Grade 420).

B. Steel Wire:  ASTM A 82, plain, cold drawn.

C. Steel-Welded Wire Fabric:  ASTM A 185, plain, cold drawn.

D. Deformed-Steel-Welded Wire Fabric:  ASTM A 497, cold drawn.

E. Prestressing Strand:  ASTM A 416, Grade 250 or 270 (ASTM A 416M, Grade 1725 or 1860), uncoated, 

7-wire, low-relaxation strand.

F. Portland Cement:  ASTM C 150, Type I or Type III.

G. Fly Ash:  ASTM C 618, Class C or F.

H. Silica Fume:  ASTM C 1240, amorphous silica.

I. Normal-Weight Aggregates:  ASTM C 33, Class 4S.

J. Air-Entraining Admixture:  ASTM C 260.

K. Chemical Admixtures:  ASTM C 494,  water reducing, high-range water reducing, water reducing and 

accelerating, and water reducing and retarding.  Do not use admixtures containing chlorides.
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2.2 ACCESSORIES AND FINISHES

A. Steel Shapes and Plates:  ASTM A 36 (ASTM A 36M).

B. Bolts and Studs:  ASTM A 307, Grade A (ASTM F 568, Property Class 4.6); carbon-steel, hex-head bolts 

and studs; carbon-steel nuts; and flat, unhardened steel washers.

1. Hot-dip galvanize steel items adjacent to or exposed to the exterior according to ASTM A 153.

2. Shop-Primed Finish:  Prepare surfaces of steel items according to SSPC-SP 3 and shop apply fast-

curing, lead- and chromate-free, VOC-conforming, universal modified-alkyd primer according to 

SSPC-PA 1.

C. Bearing Pads:  By Korolath

D. Grout:  ASTM C 150, Type I, portland cement, water, and clean, natural sand.

2.3 CONCRETE MIX

A. Proportion normal-weight concrete mixes to provide the following properties:

1. Compressive Strength:  As required by design.

2. Water-Cementitious Materials Ratio:  0.40 maximum.

3. Air Content:  5.5 to 7.5 percent for concrete exposed to freezing and thawing, 2.5 to 4.5 percent 

elsewhere.

B. Concrete Mixing:  Comply with ASTM C 94.

C. Finishes:  Standard, Scratch finish unformed surfaces to receive concrete topping.

D. Replace precast concrete units deficient in strength, manufacturing tolerances, and finishes.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install bearing pads true, level, and on uniform bearing surfaces.

B. Protect precast units and bearing pads from damage during welding.

C. Install precast units level, plumb, square, and true, within the recommended erection tolerances of 

PCI's "Recommended Practice for Erection of Precast Concrete."

D. Shore and brace precast concrete units to maintain location, stability, and alignment until permanent 

connections are installed.

E. Grout open spaces at keyways, connections, and joints after precast concrete units have been placed and 

secured.

F. Clean exposed surfaces of precast concrete units after erection.

END OF SECTION 03410
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SECTION 06100- ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals:  Model code evaluation reports for engineered wood products.  

PART 2 - PRODUCTS 

2.1 LUMBER, GENERAL 

A. Dressed lumber, S4S, 19 percent maximum moisture content for 2-inch (38-mm) thickness or 

less, marked with grade stamp of inspection agency. 

2.2 TREATED MATERIALS 

A. Preservative-Treated Materials:  AWPA C2 lumber and AWPA C9 plywood, labeled by an in-

spection agency approved by ALSC's Board of Review.  After treatment, kiln-dry lumber and 

plywood to 19 and 15 percent moisture content, respectively.  Treat indicated items and the fol-

lowing: 

1. Wood members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Concealed members in contact with masonry or concrete. 

3. Wood framing members less than 18 inches (460 mm) above grade. 

4. Wood floor plates installed over concrete slabs directly in contact with earth. 

2.3 LUMBER 

A. Dimension Lumber:  The following grades per inspection agency indicated. 

1. Non-Load-Bearing Interior Partitions: Spruce, Pine Fir, No. 2 or better 

2. Framing Other Than Non-Load-Bearing Partitions:  Spruce, Pine, Fir, No. 2 or better. 

B. Timbers 5-Inch Nominal (117-mm Actual) Size and Thicker:  Douglas fir-larch, Select Struc-

tural per NLGA, WCLIB, or WWPA rules or Southern pine, No. 1 Dense per SPIB rules. 

C. Miscellaneous Lumber:  No. 3 or Standard grade of any species for nailers, blocking, and simi-

lar members. 

D. Composite Decking: Provide 2 x 6 composite decking for apartment unit decks and common 

breezeway areas. Provide Trex Decking or approved equal. 
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2.4 PANEL PRODUCTS 

A. Wood-Based Structural-Use Sheathing:  DOC PS 2.   

1. Factory mark panels evidencing compliance with grade requirements. 

2. Provide panels with span ratings required by support spacing indicated. 

3. Subfloor:  DOC PS 2, ¾” T & G OSB, Exposure 1. 

4. Wall Sheathing:  ZIP Wall Sheathing, 1/2” thickness 

5. Roof Sheathing:  DOC PS 2, OSB, Exterior Grade. 

2.5 MISCELLANEOUS PRODUCTS 

A. Fasteners:  Size and type indicated.  Where rough carpentry is exposed to weather, in ground 

contact, or in area of high relative humidity, provide fasteners with a hot-dip zinc coating per 

ASTM A 153 or of Type 304 stainless steel. 

1. Power-Driven Fasteners:  CABO NER-272. 

2. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568, Property 

Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat 

washers. 

B. Metal Framing Anchors:  Hot-dip galvanized steel of structural capacity, type, and size indicat-

ed. 

C. Sill-Sealer:  Glass-fiber insulation, 1-inch (25-mm) thick, compressible to 1/32 inch (0.8 mm). 

D. Adhesives for Field Gluing Panels to Framing:  APA AFG-01. 

E. ZIP-tape for sealing joints of ZIP wall sheathing. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Fit rough carpentry to other construction; scribe and cope for accurate fit.  Correlate location of 

furring, blocking, and similar supports to allow attachment of other construction. 

B. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 

complying with the following: 

1. Published requirements of metal framing anchor manufacturer. 

2. "Table 2304.9.1 Fastening Schedule" of the International Building Code. 

C. Installation of Structural-Use Panels:  Comply with applicable recommendations contained in 

APA Form No. E30 and as follows: 
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1. Sub-flooring:  Glue and nail to framing. 

2. Wall Sheathing:  Nail to framing as per manufacturers requirements.  

3. Roof Sheathing: Nail to framing. Provide H clips at butt joints between each truss. 

 

D. Install sill sealer to all plates so that no wood is in contact with concrete or masonry. 

E. Install ZIP tape at all horizontal and vertical joints per manufacturers requirements. 

END OF SECTION 06100 
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SECTION 06105 - MISCELLANEOUS ROUGH CARPENTRY

PART 1 - GENERAL (Not Applicable)

PART 2 - PRODUCTS

2.1 LUMBER, GENERAL

A. Dressed lumber, S4S, 15 percent maximum moisture content for 2-inch (38-mm) thickness or 

less, marked with grade stamp of inspection agency.

2.2 TREATED MATERIALS

A. Preservative-Treated Materials:  AWPA C2 lumber and AWPA C9 plywood, labeled by an 

inspection agency approved by ALSC's Board of Review.  After treatment, kiln-dry lumber and 

plywood to 19 and 15 percent moisture content, respectively.  Treat indicated items and the 

following:

1. Wood members in connection with roofing, flashing, vapor barriers, and waterproofing.

2. Concealed members in contact with masonry or concrete.

3. Wood framing members less than 18 inches (460 mm) above grade.

4. Wood floor plates installed over concrete slabs directly in contact with earth.

2.3 LUMBER

A. Interior Partition Framing:  Standard, Stud, or No. 3 grade:  Eastern softwoods:  NELMA; 

Northern species:  NLGA; Mixed southern pine:  SPIB; or Western woods:  WCLIB or WWPA.

B. Other Framing:  Construction or No. 2 grade:  Southern pine:  SPIB; Douglas fir-larch:  NLGA, 

WCLIB, or WWPA;  Hem-fir:  NLGA, WCLIB, or WWPA; or Douglas fir south:  WWPA.

C. Exposed Boards:  Eastern white pine, D Select; Southern pine, C Finish; Hem-fir, C & Btr or 

C Select; Spruce-pine-fir, C & Btr or C Select; or Western or Idaho white pine, Choice.

D. Concealed Boards:  Eastern softwoods, No. 3 Common; Northern species, No. 3 Common or 

Standard; Mixed southern pine, No. 2; or Western woods, Standard or No. 3 Common.

E. Miscellaneous Lumber:  No. 3 or Standard grade of any species for nailers, blocking, and 

similar members.
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2.4 FASTENERS

A. Fasteners of size and type indicated.  Where carpentry is exposed to weather, in ground contact, 

or in area of high relative humidity, provide fasteners with a hot-dip zinc coating per 

ASTM A 153 or of Type 304 stainless steel.

1. Power-Driven Fasteners:  CABO NER-272.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Fit carpentry to other construction; scribe and cope for accurate fit.  Correlate location of 

furring, blocking, and similar supports to allow attachment of other construction.

B. Securely attach carpentry work as indicated and according to applicable codes and recognized 

standards.

C. Countersink nail heads on exposed carpentry work and fill holes with wood filler.

END OF SECTION 06105
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SECTION 071416 - COLD FLUID-APPLIED WATERPROOFING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Polyurethane waterproofing.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Shop Drawings:

1. Show locations and extent of waterproofing.

2. Include details for substrate joints and cracks, sheet flashings, penetrations, inside and 

outside corners, tie-ins with adjoining waterproofing, and other termination conditions.

1.3 INFORMATIONAL SUBMITTALS

A. Sample warranty.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 

approved by waterproofing manufacturer.

1.5 WARRANTY

A. Manufacturer's Special Warranty:  Manufacturer agrees to repair or replace waterproofing that 

fails in materials or workmanship within specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 SINGLE-COMPONENT POLYURETHANE WATERPROOFING

A. Single-Component, Modified Polyurethane Waterproofing: ASTM C 836/C 836M and coal-tar 

free.
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1. Products:  Subject to compliance with requirements, provide one of the following 

available products that may be incorporated into the Work include, but are not limited to, 

the following:

a. Anti-Hydro International, Inc; A-H Seamless Membrane.

b. BASF Construction Chemicals, LLC, Building Systems; Sonoshield HLM 5000.

c. Carlisle Coatings & Waterproofing Inc; CCW-525 or MiraSEAL.

d. CETCO; LDC 60.

e. Neogard; Neogard 7401.

f. Pacific Polymers International, Inc; Elasto-Deck B.T. , Elasto-Deck B.T. 100% 

Solids ,Elasto-Deck B.T. H20, Elasto-Mat D&amp;amp;G.

g. Polyguard Products, Inc; Polyguard PG-250.

h. Tremco Incorporated; TREMproof 201/60, TREMproof 250 GC.

i. United Coatings; Elastall 1000.

2.2 TWO-COMPONENT POLYURETHANE WATERPROOFING

A. Two-Component, Unmodified Polyurethane Waterproofing:  ASTM C 836/C 836M.

1. Products:  Subject to compliance with requirements, provide one of the following 

available products that may be incorporated into the Work include, but are not limited to, 

the following:

a. Carlisle Coatings & Waterproofing Inc; CCW 703 Liquiseal.

b. Gaco Western LLC; GacoFlex LM-60.

c. Pacific Polymers International, Inc; Elasto-Deck B.T. Two-Component.

d. Urethane Polymers International, Inc; UIM-6430.

2. Products:  Subject to compliance with requirements, provide one of the following 

available products that may be incorporated into the Work include, but are not limited to, 

the following:

a. Grace Construction Products; W.R. Grace & Co. -- Conn; Procor Deck System 3R.

3. Hydrostatic-Head Resistance: 197 feet (60 m) ASTM D 5385.

2.3 AUXILIARY MATERIALS

A. Primer:  Manufacturer's standard primer, sealer, or surface conditioner; factory-formulated 

acrylic latex, polyurethane, or epoxy.

B. Sheet Flashing:  50-mil- (1.3-mm-) minimum, non-staining, uncured sheet neoprene.

1. Adhesive:  Manufacturer's recommended contact adhesive.

C. Membrane-Reinforcing Fabric:  Manufacturer's recommended fiberglass mesh or polyester 

fabric.

D. Joint Reinforcing Strip:  Manufacturer's recommended fiberglass mesh or polyester fabric.
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E. Joint Sealant:  Multicomponent polyurethane sealant, compatible with waterproofing; and as 

recommended by manufacturer for substrate and joint conditions.

1. Backer Rod:  Closed-cell polyethylene foam.

2.4 PROTECTION COURSE

A. Protection Course:  ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-

asphaltic core, pressure laminated between two asphalt-saturated fibrous liners and as follows:

1. Products:  Subject to compliance with requirements, provide one of the following 

available products that may be incorporated into the Work include, but are not limited to, 

the following:

a. Henry Company; Asphalt Protection Board.

b. Soprema, Inc; Sopraboard.

c. W. R. Meadows, Inc; Protection Course.

2. Thickness:  1/8 inch (3 mm), nominal, for vertical applications; 1/4 inch (6 mm), 

nominal, elsewhere.

3. Adhesive:  Rubber-based solvent type recommended in writing by waterproofing 

manufacturer.

2.5 MOLDED-SHEET DRAINAGE PANELS

A. Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Panel: Composite subsurface drainage 

panel consisting of a studded, nonbiodegradable, molded-plastic-sheet drainage core; with a 

nonwoven, needle-punched geotextile facing with an apparent opening size not exceeding 

No. 70 (0.21-mm) sieve laminated to one side of the core and a polymeric film bonded to the 

other side; and with a vertical flow rate of 9 to 18 gpm per ft. (112 to 220 L/min. per m).

1. Products:  Subject to compliance with requirements, provide one of the following 

available products that may be incorporated into the Work include, but are not limited to, 

the following:

a. American Hydrotech, Inc; Hydrodrain 400.

b. Carlisle Coatings & Waterproofing; CCW MiraDRAIN 6200, CCW MiraDRAIN 

6200XL.

c. Grace Construction Products; W.R. Grace & Co. -- Conn; Hydroduct 220, 

Hydroduct 660.

d. Insulation Solutions, Inc; AquaCheck DB 1500, AquaCheck DB 2500.

e. Liquid Plastics Inc; Deco-Drain 42.

f. Polyguard Products, Inc; Polyguard Flow 10-HV, Polyguard Flow 10-P, Polyguard 

Flow 15-P, Polyguard Flow 30-H.

g. Urethane Polymers International, Inc; EZE-DRAIN V-2.

http://www.specagent.com/LookUp/?ulid=7269&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839322&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839323&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839324&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=7273&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839330&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839331&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839332&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839333&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839334&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839335&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839336&mf=04&src=wd
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2.6 INSULATION

A. Board Insulation:  Extruded-polystyrene board insulation according to ASTM C 578, square or 

shiplap edged.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the 

Work include, but are not limited to, the following:

a. DiversiFoam Products.

b. Dow Chemical Company (The).

c. Owens Corning Insulating Systems LLC.

d. Pactiv Corporation.

e. T. Clear Corporation, a subsidiary of Fin Pan Inc.

2. Type: Provide appropriate type for condition shown. 

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean, prepare, and treat substrates according to manufacturer's written instructions.  Provide 

clean, dust-free, and dry substrates for waterproofing application.

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray 

affecting other construction.

C. Close off deck drains and other deck penetrations to prevent spillage and migration of 

waterproofing fluids.

D. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, acid residues, and 

other penetrating contaminants or film-forming coatings from concrete.

E. Remove fins, ridges, and other projections, and fill honeycomb, aggregate pockets, holes, and 

other voids.

F. Prepare surfaces at terminations and penetrations through waterproofing and at expansion joints, 

drains, sleeves, and corners according to waterproofing manufacturer's written instructions and 

to recommendations in ASTM C 898/C 898M and ASTM C 1471.

G. Apply waterproofing in two separate applications, and embed a joint reinforcing strip in the first 

preparation coat when recommended by waterproofing manufacturer.

H. Prepare, treat, rout, and fill joints and cracks in substrate according to waterproofing 

manufacturer's written instructions and to recommendations in ASTM C 898/C 898M and 

ASTM C 1471.  Before coating surfaces, remove dust and dirt from joints and cracks according 

to ASTM D 4258.

I. Install sheet flashing and bond to deck and wall substrates where required according to 

waterproofing manufacturer's written instructions.

http://www.specagent.com/LookUp/?ulid=7275&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839339&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839340&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839341&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839342&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456839343&mf=04&src=wd
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3.2 WATERPROOFING APPLICATION

A. Apply waterproofing according to manufacturer's written instructions and to recommendations 

in ASTM C 898/C 898M and ASTM C 1471.

B. Unreinforced Waterproofing Applications:

1. Apply one or more coats of waterproofing to obtain a seamless membrane free of 

entrapped gases and pinholes, with a dry film thickness of 120 mils (3 mm) 

C. Install protection course with butted joints over waterproofing before starting subsequent 

construction operations.

1. For horizontal applications, install protection course loose laid over fully cured 

membrane.

2. For vertical applications, set protection course in nominally cured membrane, which will 

act as an adhesive.  If membrane cures before application of protection course, use 

adhesive.

3. Molded-sheet drainage panels, Board insulation may be used in place of a separate 

protection course for vertical applications when approved in writing by waterproofing 

manufacturer.

3.3 MOLDED-SHEET DRAINAGE PANEL INSTALLATION

A. Place and secure molded-sheet drainage panels, with geotextile facing away from wall or deck 

substrate, according to manufacturer's written instructions.  Use adhesive or another method that 

does not penetrate waterproofing.  Lap edges and ends of geotextile to maintain continuity.  

Protect installed molded-sheet drainage panels during subsequent construction.

1. For vertical applications, install protection course before installing drainage panels.

3.4 INSULATION INSTALLATION

A. Install one or more layers of board insulation to achieve required thickness over waterproofed 

surfaces.  Cut and fit to within 3/4 inch (19 mm) of projections and penetrations.

B. On vertical surfaces, set insulation units in adhesive applied according to manufacturer's written 

instructions.

C. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 

instructions.  Stagger end joints and tightly abut insulation units.

3.5 PROTECTION

A. Do not permit foot or vehicular traffic on unprotected membrane.

B. Protect waterproofing from damage and wear during remainder of construction period.
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C. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 

recommended in writing by manufacturer of affected construction.

END OF SECTION 071416
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SECTION 07210 - BUILDING INSULATION

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data for each type of insulation product specified.

B. Surface-Burning Characteristics:  ASTM E 84, flame-spread ratings of 75 or less and smoke-developed 

ratings of 450 or less.

PART 2 - PRODUCTS

2.1 INSULATION PRODUCTS

A. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV, 2” thickness, R-10, at foundation 

perimeters.

B. Mineral-Fiber-Blanket Insulation:  ASTM C 665, Type I, unfaced, with fibers manufactured from glass.  

Minimum R value required for exterior wall applications is R-21.

C. Glass-Fiber Sound Attenuation Batt Insulation:  ASTM  C 665, Type 1 and ASTM E 136, 3 ½” thickness, 

at apartment party walls, where abutting common areas and building corridors.

2.2 ACCESSORIES

A. Adhesive and Anchors:  As recommended by insulation manufacturer.

B. Eave Ventilation Troughs: Preformed, rigid fiberboard or plastic sheets designed to fit between roof 

framing members and to provide cross-ventilation between attic spaces and vented eaves.

PART 3 - EXECUTION

PART 4 - INSTALLATION

A. Install insulation in areas and in thicknesses indicated or required to produce R-values indicated.  Cut and 

fit tightly around obstructions and fill voids with insulation.

B. Place loose-fill insulation to comply with ASTM C 1015.

END OF SECTION 07210
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SECTION 07460 - SIDING

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data for siding.  Include installation instructions and available profiles, 

textures, and colors.

1. Submit Samples of finishes showing the full range of colors, profiles, and textures 

available.

2. Submit research/evaluation reports from a model code organization acceptable to 

authorities having jurisdiction.

B. Warranties:  Submit a written warranty, executed by siding manufacturer, agreeing to repair or 

replace siding that fails in materials or workmanship within 30 years.  Failures include, but are 

not limited to, cracking, deforming, fading, or otherwise deteriorating beyond normal 

weathering.

PART 2 - PRODUCTS

2.1 SIDING

A. Fiber Cement  Siding: Siding manufactured by James Hardie or approved equal.
1. Hardie Panel, Stucco.

2. Hardie Plank Lap Siding, select cedarmill.

3. Hardie Trim Boards, for fascia, inside and outside corners.

2.2 SOFFIT

A. Aluminum Soffit:  AAMA 1402.

1. Alcoa Aluminum Traditional Soffit, .019” nominal gauge.

2. Pattern:  12-inch (305-mm) exposure in double 6-inch (152-mm) style. 

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install fiber cement siding, trim and accessories according to ASTM D 4756.

B. For locations of different fiber cement siding types and colors see exterior building elevations.

C. Install aluminum soffit and accessories according to AAMA 1402.
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END OF SECTION 07460



EPDM ELASTOMERIC MEMBRANE ROOFING 07531 - 1

SECTION 07531 - EPDM ELASTOMERIC MEMBRANE ROOFING

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Shop Drawings of tapered insulation.

B. Exterior Fire-Test Exposure:  ASTM E 108, Class A and FM I-90

C. Warranties:  Provide standard manufacturer's written warranty, without monetary limitation, signed by 

roofing system manufacturer agreeing to promptly repair leaks resulting from defects in materials or 

workmanship for the period of 10 years.

PART 2 - PRODUCTS

2.1 ROOFING MATERIALS

A. EPDM Sheet:  ASTM D 4637, Type 1, Grade 1 and Class U, unreinforced, 60 mils (1.5 mm) thick; black.

1. Carlisle Sure Seal or Firestone Rubbergard fully adhered systems.

B. Auxiliary Materials:  Recommended by roofing system manufacturer for intended use and as follows:

1. Sheet Flashing:  60-mil- (1.5-mm-) thick EPDM.

2. Splice Materials:  Synthetic-rubber-polymer primer and 3-inch- (75-mm-) wide minimum, butyl 

splice tape with release film.

C Roof Flexible Walkways:  Factory-formed, nonporous, heavy-duty, solid-rubber, slip-resisting, surface-

textured walkway pads or rolls, approximately 3/16 inch (5 mm) thick and acceptable to roofing system 

manufacturer.

2.2 ROOFING INSULATION

A. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, R28 ci min.

B. Fabricate tapered insulation with slope of 1/4 inch per 12 inches (1:48), unless otherwise indicated.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Mechanically fasten tapered insulation units to deck with at least 1 fastener for each 4 sq. ft. (0.38 sq. m) 

and at least 2 fasteners per board.  Install tapered insulation as shown on roof plan to provide drainage 

crickets to roof openings.

B. Install EPDM sheet according to roofing system manufacturer's written instructions and as follows:
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1. Adhered Sheet Installation:  Apply bonding adhesive to substrate and underside of sheet and allow 

to partially dry.  Do not apply bonding adhesive to splice area of sheet.

C. Seams:  Clean and prime splices areas, applying splice tape, and firmly roll side and end laps of 

overlapping sheets.  Seal exposed edges of sheet terminations.

D. Install sheet flashings and preformed flashing accessories and adhere to substrates.  Protect roofing from 

damage and wear during remainder of construction period.

E. Install walk way pad as per manufacturers installation instructions. See roof plan for locations.

F. Correct deficiencies in or remove and reinstall roofing and sheet flashing that does not comply with 

requirements.

END OF SECTION 07531
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SECTION 07620 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data, Shop Drawings, and Samples.

PART 2 - PRODUCTS

2.1 SHEET METAL

A. Galvanized Steel Sheet:  ASTM A 653/A 653M, G90 (Z275), mill phosphatized where 

indicated for painting; at least 0.0396 inch (1.0 mm) thick.

2.2 FLASHING AND TRIM

A. Fabricate sheet metal flashing and trim to comply with recommendations of SMACNA's 

"Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, and other 

characteristics of the item indicated.

B. Coil-coat galvanized steel sheet with 2-coat fluoropolymer Hylar 5000 or Kynar 500 finish.

C. Finish gutters, downspouts, and similar exposed units with baked-on, acrylic shop finish; 1.0-

mil (0.025-mm) dry film thickness, colors selected from manufacturers standards.

2.3 ACCESSORIES

A. Solder:  ASTM B 32, Grade Sn50.

B. Asphalt Mastic:  SSPC-Paint 12, asbestos free, solvent type.

C. Roofing Cement:  ASTM D 4586, Type I, asbestos free, asphalt based.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with SMACNA's "Architectural Sheet Metal Manual."  Allow for thermal expansion; 

set true to line and level.  Install Work with laps, joints, and seams permanently watertight and 

weatherproof; conceal fasteners where possible.
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1. Roof-Edge Flashings:  Secure metal flashings at roof edges according to FM Loss 

Prevention Data Sheet 1-49 for specified wind zone.

B. Sealed Joints:  Form nonexpansion, but movable, joints in metal to accommodate elastomeric 

sealant to comply with SMACNA standards.

C. Fabricate nonmoving seams in sheet metal with flat-lock seams.  For metals other than 

aluminum, tin edges to be seamed, form seams, and solder. 

1. Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges of sheets 

to be soldered to a width of 1-1/2 inches (38 mm), unless pre-tinned surface would show 

in finished Work.

D. Separations:  Separate noncompatible metals or corrosive substrates with a coating of asphalt 

mastic or other permanent separation.

END OF SECTION 07620
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SECTION 07920 - JOINT SEALANTS

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data and color Samples.

PART 2 - PRODUCTS

2.1 JOINT SEALANTS

A. Compatibility:  Provide joint sealants, joint fillers, and other related materials that are 

compatible with one another and with joint substrates under service and application conditions.

B. Elastomeric Sealants:  Comply with ASTM C 920.

1. Single-component, neutral-curing silicone sealant, Type S; Grade NS; Class 25; Uses T, 

M, and O, with the additional capability to withstand 50 percent movement in both 

extension and compression for a total of 100 percent movement.  Use for building 

expansion joints.

2. Single-component, non-sag polysulfide sealant, Type S; Grade NS; Class 12-1/2; 

Uses NT, M, G, A, and O.  For general exterior use.

3. Single-component, neutral-curing silicone sealant, Type S; Grade NS; Class 25; Uses T, 

NT, M, G, A, and O.  For general exterior use.

4. Single-component, non-sag urethane sealant, Type S; Grade NS; Class 25; and Uses NT, 

M, A, and O.  For general exterior use.

5. Single-component, non-sag urethane sealant, Type S; Grade NS; Class 25; Uses T, NT, 

M, G, A, and O.  Use for exterior traffic-bearing joints, where slope precludes use of 

pourable sealant.

6. Single-component, pourable urethane sealant, Type S; Grade P; Class 25; Uses T, M, G, 

A, and O.  Use for exterior traffic-bearing joints.

7. Single-component, mildew-resistant silicone sealant, Type S; Grade NS; Class 25; 

Uses NT, G, A, and O; formulated with fungicide.  Use for interior sealant joints in 

ceramic tile, stone, and other hard surfaces in kitchens and toilet rooms and around 

plumbing fixtures.

C. Latex Sealant:  Single-component, non-sag, mildew-resistant, paintable, acrylic-emulsion 

sealant complying with ASTM C 834.  For interior use only at perimeters of door and window 

frames. 

D. Acoustical Sealant for Exposed Joints:  Non-sag, paintable, non-staining, latex sealant 

complying with ASTM C 834.  For interior use only at acoustical assemblies.

E. Acoustical Sealant for Concealed Joints:  Nondrying, non-hardening, non-skinning, non-

staining, gunnable, synthetic-rubber sealant recommended for sealing interior concealed joints 

to reduce transmission of airborne sound.  For interior use only at acoustical assemblies.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with ASTM C 1193.

B. Comply with ASTM C 919 for use of joint sealants in acoustical applications.

C. Caulk all interior door and window trim and wall base to drywall conditions.

D. Caulk all interior counter tops and backsplashes to drywall conditions.

E. Caulk all interior plumbing fixture conditions in contact with floors or walls.

END OF SECTION 07920
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SECTION 08310 - ACCESS DOORS AND FRAMES

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data.

B. Where fire-rated access doors are required, provide doors that comply with NFPA 80, are 

identical to door and frame assemblies tested for fire-test-response characteristics per UL 10B 

for vertical installations and ASTM E 119 for horizontal installations and are labeled and listed 

by a testing and inspecting agency acceptable to authorities having jurisdiction.

PART 2 - PRODUCTS

2.1 ACCESS DOORS AND FRAMES

A. Insulated, Fire-Rated Access Doors for attic access:  Steel self-latching units with automatic 

closer, welded pan type, with frame with exposed trim. 

B. Locks:  Flush to finished surface, keyed lock at exterior soffits; screwdriver operated at interior 

locations.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install access doors and panels accurately in position.  Adjust hardware and door and panels for 

proper operation.

B. Install fire rated access doors and panels according to NFPA 80.

END OF SECTION 08310
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SECTION 08561 – VINYL SLIDING WINDOWS 

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data, Shop Drawings, and color Samples.

PART 2 - PRODUCTS

2.1 VINYL WINDOWS

A. Premium Vinyl Single Slider windows, Series 3580, as manufactured by MI Windows and 
Doors or approved equal.

B. Premium Vinyl Casement windows, Series 9770, as manufactured by MI Windows and Doors 
or approved equal.

C. Provide vinyl windows that comply with AAMA/NWWDA 101/I.S.2.
1. Provide AAMA-certified vinyl windows with an attached label.
2. Provide units labeled and certified according to Energy Star requirements for Northern 

Zone.
3. Equip units with charcoal gray coated aluminum mesh insect screens at operable sashes.
4. Equip units with grilles as indicated on exterior building elevations, grilles shall be 

between glass panels.
5. Window Color: White
6. Equip units with hardware to meet minimum egress requirements.
7. Equip units with opening control devices required by IBC Building Code.
8. Provide sizes as shown on the drawings.

D. Glaze units with clear, low-e coated, argon-filled, sealed insulating glass.

E. Provide ADA compliant windows at all handicapped accessible units in the project. These 
windows may need to be casement windows. Verify with window manufacturer.

F. Windows shall be Energy Star qualified for Northern Zone.

G. Warranty: Provide limited lifetime warranty.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Set units level, plumb, and true to line, without warp or rack of frames and panels and anchor 
securely in place.
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B. Set sill members in bed of sealant or with gaskets, as indicated, to provide weathertight 
construction.

C. Adjust operating panels, screens, and hardware for smooth operation and weathertight closure.  
Lubricate hardware and moving parts.

END OF SECTION 08561
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SECTION 08800 - GLAZING

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data.

B. Fire-Resistance-Rated Assemblies:  Products identical to those tested per NFPA 252 for doors 

and NFPA 257 for window assemblies; both labeled and listed by UL or another testing and 

inspecting agency acceptable to authorities having jurisdiction.

C. Safety Glass:  Category II materials complying with testing requirements in 16 CFR 1201 and 

ANSI Z97.1.

D. Comply with written instructions of glass product manufacturers; GANA's "Glazing Manual;" 

and publications of GANA, AAMA, and SIGMA as applicable to products indicated, unless 

more stringent requirements are indicated.

E. Insulating-Glass Units:  Permanently mark with appropriate certification label of one of the 

inspecting and testing agencies indicated below:

1. Insulating Glass Certification Council.

2. Associated Laboratories, Inc..

3. National Accreditation and Management Institute.

PART 2 - PRODUCTS

2.1 GLASS

A. Float Glass:  ASTM C 1036, Type I, Class 1 (clear), and Quality q3.

B. Heat-Treated Float Glass:  ASTM C 1048, Condition A (uncoated) Type I, Class 1 (clear), 

Quality q3, FT (fully tempered).

C. Fire Rated Glass: Provide fire rated glass in doors or walls where noted on the drawings. Rating 

of glass shall match that of door or wall rating for locations shown.
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2.2 FABRICATED GLASS PRODUCTS

A. Sealed Insulating-Glass Units:  Preassembled units complying with ASTM E 774 for 

Class CBA units, with two 6.0-mm-thick sheets of glass separated by a 1/2-inch (12.7-mm) 

dehydrated space filled with air. 

1. Inboard Lite:  Clear float glass

2. Outboard Lite:  Clear float glass

3. Low-Emissivity Coating:  Second surface.

4. Glass shall meet Energy Star requirements for Northern climate zone.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with combined recommendations of manufacturers of glass, sealants, gaskets, and other 

glazing materials, unless more stringent requirements are contained in GANA's "Glazing 

Manual."

B. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

END OF SECTION 08800
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SECTION 09260 - GYPSUM BOARD ASSEMBLIES

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data.

B. STC-Rated Assemblies:  Provide materials and construction identical to assemblies whose STC 

ratings were determined according to ASTM E 90 and classified according to ASTM E 413 by a 

qualified independent testing agency.

C. Fire-Resistance-Rated Assemblies:  Provide materials and construction identical to assemblies 

tested according to ASTM E 119 by an independent testing and inspecting agency acceptable to 

authorities having jurisdiction.

PART 2 - PRODUCTS

2.1 METAL FRAMING AND SUPPORTS

A. Partitions:  Comply with ASTM C 645.

1. Resilient Furring Channels:  1/2-inch- (12.7-mm-) deep, with single- or double-leg.

2.2 GYPSUM BOARD

A. Gypsum board products in maximum lengths available to minimize end-to-end butt joints.

1. Gypsum Wallboard:  ASTM C 36, in thickness indicated, with manufacturer's standard 

edges.  Type X. Sag-resistant type for ceiling surfaces.

2. Water-Resistant and Mold-Resistant Gypsum Backing Board:  ASTM C 1178, of 

thickness indicated Type X. 

2.3 ACCESSORIES

A. Trim Accessories:  Cornerbead, edge trim, and control joints complying with ASTM C 1047, 

formed from steel sheet zinc coated by hot-dip process or rolled zinc or plastic.  

B. Gypsum Board Joint Treatment Materials:  Comply with ASTM C 475.  Paper reinforcing tape 

and  [drying-type, ready-mixed, all-purpose compounds. 

C.  Polystyrene aggregate texture finish where indicated. 

D. Miscellaneous Materials:  Auxiliary materials for gypsum board construction that comply with 

referenced standards.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Install steel framing to comply with ASTM C 754 and with ASTM C 840 requirements that 

apply to framing installation.

1. Isolate steel framing from building structure, except at floor, to prevent structural 

movement from transferring loading to partitions.

2. Where studs are installed directly against exterior walls, install asphalt felt strips or foam 

gaskets between studs and wall.

B. Install and finish gypsum panels to comply with ASTM C 840 and GA-216.

1. STC-Rated Assemblies:  Comply with ASTM C 919 for location of edge trim and closing 

off sound-flanking paths around or through gypsum board assemblies.

2. Fire-Resistance-Rated Assemblies:  Comply with requirements of listed assemblies.

3. Single-Layer Fastening Methods:  Fasten gypsum panels to wood supports with adhesive 

and supplementary screws.

4. Multilayer Fastening Methods: Fasten base layers with screws and face layers to base 

layers with adhesive and supplementary fasteners.

5. Water and Mold Resistant gypsum board to be installed in Kitchens, Bathrooms, and 

Laundry Rooms.

C. Finishing Gypsum Board Assemblies:  Level 4 finish, unless otherwise indicated. Level 1 finish 

for concealed areas, unless a higher level of finish is required for fire-resistance-rated 

assemblies 

1. Walls and ceilings:  provide orange peel knock down textured type finish, contractor shall 

submit samples for texture approval.

D. END OF SECTION 09260
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SECTION 09310 - CERAMIC TILE

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data and Samples.

B. Floor Tiles:  Static coefficient of friction not less than 0.6 for level surfaces and 0.8 for ramps, per 

ASTM C 1028.

PART 2 - PRODUCTS

2.1 CERAMIC TILE

A. Ceramic tile that complies with standard grade requirements of ANSI A137.1, "Specifications for 

Ceramic Tile."

B. Ceramic Floor/Wall Tile:  Glazed

1. Daltile: Salerno

2. Wall Tile: 6”x 6” x ¼”

3. Floor Tile: 12” x 12” x 5/16”

4. Color:  Cremona Caffe

5. Surface Finish:  Standard finish.

6. Location: Public Restrooms

C. Unglazed Quarry Tile:  Flat, square-edged tile.

1. Daltile: Quarry Textures

2. Facial Dimensions:  8 by 8 inches (203 by 203 mm).

3. Thickness: 1/2 inch (12.7 mm).

4. Color:  Ashen Gray 0T03

5. Surface Finish: Standard finish.

6. Location: Entry Vestibule

2.2 INSTALLATION MATERIALS

A. Setting and Grouting Materials:  Comply with material standards in ANSI's "Specifications for the 

Installation of Ceramic Tile" that apply to materials and methods indicated.

1. Grout: Custom Building Products, Polyblend Sanded Grout

2. Grout Color:  Selected from manufacturers standard colors to match tile.

3. Setting-Bed Accessories:  Comply with ANSI A108.1A.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with tile installation standards in ANSI's "Specifications for the Installation of Ceramic Tile" that 

apply to materials and methods indicated.

B. Comply with TCA's "Handbook for Ceramic Tile Installation."

1. Floor Tile Installation Method: F113 (thin-set mortar bonded to concrete slab)] [F115 (thin-set 

mortar bonded to concrete subfloor, with epoxy grout).

2. Wall Tile Installation Method: W243 (thin-set mortar bonded to gypsum board) 

C. Lay tile in grid pattern, unless otherwise indicated.  Align joints where adjoining tiles on floor, base, 

walls, and trim are the same size.

D. 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.

END OF SECTION 09310
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SECTION 09511 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data and material Samples.

B. Acoustical Panel Ceilings:  ASTM E 1264, Class A materials, tested per ASTM E 84.

C. Fire-Rating Ceiling Assemblies:  Tested per ASTM E 119, and listed in UL's "Fire Resistance 

Directory," in ITS' "Certification Listings," or in the listing of another qualified testing and 

inspecting agency.

PART 2 - PRODUCTS

2.1 ACOUSTICAL PANELS:  

A. Hytone Fissured as manufactured by Celotex Corporation or approved equal.

B. Classification:  Type III, Form 2.

C. Pattern:  C,D Directional Fissured Lay-in Panels

D. Color:  White.

E. Light Reflectance (LR) Coefficient:  (LR) .79

F. Noise Reduction Coefficient (NRC):  .55 - .60

G. Ceiling Attenuation Class (CAC):  35

H. Edge Detail:  Revealed edge (beveled).

I. Thickness:  5/8 inch. 

J. Size:  24 by 24 inches (610 by 610 mm).

2.2 CEILING SUSPENSION SYSTEM 

A. Direct-hung; ASTM C 635, intermediate-duty structural classification.

1. 1200 System as manufactured by Chicago Metalic.

a. Color:  White.
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B. Attachment Devices:  Sized for 5 times the design load indicated in ASTM C 635, Table 1, 

Direct Hung, unless otherwise indicated.

C. Wire Hangers, Braces, and Ties:  Zinc-coated carbon-steel; ASTM A 641 (ASTM A 641M), 

Class 1 zinc coating, soft temper.

1. Wire Diameter:  Sized for yield stress of wire to exceed 3 times the hanger design load 

(ASTM C 635, Table 1, Direct Hung), but not less than [0.106-inch- (2.69-mm-)] [0.135-

inch- (3.5-mm-)] diameter wire.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Ceiling Suspension System Installation:  Comply with ASTM C 636.

B. Ceiling Suspension System Installation Requiring Seismic Restraint:  Comply with the 

following:

1. UBC Standard 25-2.

2. CISCA's "Recommendations for Direct-Hung Acoustical Tile and Lay-in Panel Ceilings-

-Seismic Zones 0-2."

3. ASTM E 580.

END OF SECTION 09511
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SECTION 09651 - RESILIENT TILE FLOORING

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data and color Samples.

B. Extra Materials:  Deliver to Owner at least 1 box for each 50 boxes or fraction thereof, of each type and 

color of resilient floor tile installed.

PART 2 - PRODUCTS

2.1 VINYL COMPOSITION FLOOR TILE – VCT

1. Color and Pattern:  Armstong Multicolor #52500 Carnival White.

2. 12” x 12” resilient tile flooring located: See Room Finish Schedule.

B. ASTM F 1066, Class 2 (through-pattern tile).

C. Wearing Surface:  Smooth. 

D. Thickness:  1/8 inch (3.2 mm).

E. Size:  12 by 12 inches (304.8 by 304.8 mm).

F. Critical Radiant Flux Classification:  Class I, not less than 0.45 w/sq. cm per ASTM E 648.

2.2 INSTALLATION ACCESSORIES

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement- or blended hydraulic 

cement-based formulation provided or approved by flooring manufacturer for applications indicated. Low 

VOC required.

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate 

conditions indicated. Low VOC required.

C. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to protect 

exposed edge of tiles, and in maximum available lengths to minimize running joints.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Lay out tiles from center marks established with principal walls, discounting minor offsets, so tile widths 

at opposite edges of room are equal to one another and are at least one-half of a tile.
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B. Match tiles for color and pattern by selecting tiles from cartons in same sequence as manufactured and 

packaged.  Lay tiles with grain running in one direction.

C. Install in all common area mechanical and electrical rooms. See Room Finish Schedule for locations.

END OF SECTION 09651
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SECTION 09652 - SHEET VINYL FLOOR COVERINGS

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data and color Samples.

B. Extra Materials:  Deliver to Owner at least 10 linear feet (3 linear m) in roll form for each 500 linear feet 

(150 linear m) or fraction thereof, of each type and color of sheet vinyl floor covering installed.

PART 2 - PRODUCTS

2.1 SHEET VINYL FLOOR COVERING 

A. Sheet vinyl floor covering, with backing, ASTM F 1303, Type I, minimum binder content of 90 percent, 

Grade 1 wear-layer thickness.

1. Sheet vinyl shall be Armstrong Initiator color #66205. 

2. See Room Finish Schedule for locations.

B. Overall Thickness:  0.080.

C. Wearing Surface:  Smooth or Embossed

D. Interlayer Material:  Foamed plastic.

E. Backing Class:  Class A (fibrous). 

F. Sheet Width:  12 foot rolls. 

G. Seaming Method:  NO SEAMS ALLOWED. 

2.2 INSTALLATION ACCESSORIES

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement- or blended hydraulic 

cement-based formulation provided or approved by floor covering manufacturer for applications 

indicated.

B. Gypsum floor and Concrete floor sealers: As recommended by Sheet Vinyl flooring subcontractor and 

flooring and adhesive manufacturers.

C. Adhesives:  Water-resistant type recommended by manufacturer to suit sheet vinyl floor covering and 

substrate conditions indicated.

D. Vinyl Edge Strips:  Provide Vinyl transition strips of height required to protect exposed edge of floor 

coverings, and in maximum available lengths to minimize running joints.

PART 3 - EXECUTION
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3.1 INSTALLATION

3.2 Maintain uniformity of sheet vinyl floor covering direction, and match edges for color shading and 

patterns.

A. Install Gypsum floor and Concrete floor sealers prior to installation of mastic and sheet vinyl. I shall be 

responsibility of installer to verify compatibility of floor sealers and mastics prior to installation.

B. Install Sheet Vinyl flooring under all kitchen cabinets and bath vanities. 

END OF SECTION 09652
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SECTION 09653 - RESILIENT WALL BASE AND ACCESSORIES

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data and color Samples.

B. Extra Materials:  Deliver to Owner at least 10 linear feet (3 linear m) for each 500 linear feet (150 linear 

m) or fraction thereof, of each type and color of resilient wall base installed.

PART 2 - PRODUCTS

A. WALL BASE 

1. Color and Pattern:  Johnson Wall Base, Color from manufacturers standards

2. For locations see Room Finish Schedule

B. Type:  Vinyl, FS SS-W-40, Type II.

C. Style:  Cove with top-set toe. 

D. Minimum Thickness:  0.085 inch (2.2 mm) 

E. Height:  4 inches (101.6 mm).

F. Lengths:  Coils in lengths standard with manufacturer

G. Outside Corners:  Job formed.

H. Inside Corners:  Job formed. 

I. Surface:  Smooth.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Adhesively install resilient wall base and accessories.

B. Install wall base in maximum lengths possible.  Apply to walls, columns, pilasters, casework, and other 

permanent fixtures in rooms or areas where base is required.

1. Job-Formed Corners:  Form wall base corners from straight pieces of maximum lengths possible.

C. Install reducer strips at edges of flooring that otherwise would be exposed.
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END OF SECTION 09653
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SECTION 09680 - CARPET

PART 1 - GENERAL

PART 2 - SECTION REQUIREMENTS

A. Submittals:  Product Data and color Samples.

B. Comply with CRI 104, Section 6, "Site Conditions."

C. Extra Materials:  Deliver to Owner full-width carpet equal to 5 percent of each type and color 

carpet installed, packaged with protective covering for storage.

PART 3 - PRODUCTS

3.1 CARPET 

CPT-1: Carpet for ANSI Type A Units (handicapped):

1. Manufacturer: Shaw/Philadelphia

2. Style Number: 19588

3. Style Name: St. Carlton15

4. Construction: Loop

5. Fiber Brand: 94% Olefin, 6% Nylon

6. Weight Density: 137649

7. Face Weight:  29.2 Oz

8. Primary Backing:  Poweredge

9. Color: Selected from Manufactures standards

10. Installation: Tack Strip, Stretch-in, pad required in typical units

B. CPT-2 Carpet for ANSI Type B Units

1. Manufacturer: Shaw/Philadelphia

2. Style Number: 19588

3. Style Name: St. Carlton15

4. Construction: Loop

5. Fiber Brand: 94% Olefin, 6% Nylon

6. Weight Density: 137649

7. Face Weight:  29.2 Oz

8. Primary Backing:  Poweredge

9. Color: Selected from Manufactures standards

10. Installation: Direct glue down, no pad, in HC units.
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C. CPT-3 Carpet for Common Areas, See Room Finish Schedule

1. Manufacturer: Shaw/Philadelphia Commercial

2. Style Number: 54288

3. Style Name: Sound Advice BL

4. Fiber/Brand: 100% Solution Q Nylon

5. Weight Density: 129074

6. Face Weight: 22 oz.

7. Primary Backing: Synthetic

8. Color: Selected from Manufacturer standards

9. Installation: Direct glue down, no pad.

E. Accessories: Transition form carpet to sheet vinyl or vinyl composition tile shall be vinyl trim 

that is ADA compliant.

3.2 CARPET CUSHION 

A. Traffic Classification:  CCC Class I, moderate traffic. 

B. Polyurethane Foam Cushion: “Fresh Defense” with spill barrier. 

1. Thickness:  7/16 inch. 

2. Density:  5 lb/cu. ft. 

3. Provided carpet cushion at typical apartment units only. 

PART 4 - EXECUTION

4.1 INSTALLATION

A. Comply with CRI 104, Section 8, "Direct Glue-Down", for Handicapped Units and common    

areas. Section 11, "Stretch-in Utilizing Tackless Strip", For Typical Apartment Units.

B.        Comply with CRI 104, Section 12, "Carpet on Stairs."

C.      Maintain uniformity of carpet direction and lay of pile.  At doorways, center seams under door 

in closed position.  Bind or seal cut edges as recommended by carpet manufacturer.

D. Install pattern parallel to walls and borders.

END OF SECTION 09680
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SECTION 10520 - FIRE- PROTECTION SPECIALTIES

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data.

B. Fire Extinguishers:  NFPA 10, listed and labeled for the type, rating, and classification of extinguisher.

PART 2 - PRODUCTS

2.1 FIRE EXTINGUISHERS AND CABINETS

A. Portable Fire Extinguishers 

1. Larsen’s Model MP2.5 or approved equal.

a.     Location: Apartment Units, kitchens. See plans for locations.

                    2.         Larsen’s Model MP10 or approved equal.

                                b. Location: To be installed in all Fire Protection Cabinets. See plans for locations.

B. Fire Protection Cabinets 

1. Enameled steel, semi-recessed cabinets for fire extinguisher.

2. Larsen’s, Gemini Series, FS G2409-6R, or approved equal.

3. Fire Rating:  For installation in 1-hour rated walls.

4. ADA: Shall comply with wall projection and mounting height guidelines.

5. Location: See Plans

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install cabinets and brackets at heights indicated or, if not indicated, at heights to comply with applicable 

regulations of authorities having jurisdiction.

END OF SECTION 10520
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SECTION 13915 - FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following fire-suppression piping inside the building: 

1. Wet -pipe sprinkler systems. 

B. Related Sections include the following: 

1. Division 13 Section "Fire Alarm" for alarm devices not specified in this Section. 

1.3 DEFINITIONS 

A. CPVC:  Chlorinated polyvinyl chloride plastic. 

B. Underground Service-Entrance Piping:  Underground service piping below the building. 

1.4 SYSTEM DESCRIPTIONS 

A. Sprinkler System:  Provide coverage for entire building 

B. Automatic Wet-Type, Class I Standpipe System:  Includes NPS2-1/2 hose connections.  Has open 

water-supply valve with pressure maintained and is capable of supplying water demand. 

C. Wet-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing water 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 frangible device.  Hose 

connections are included if indicated. 

1.5 PERFORMANCE REQUIREMENTS 

A. Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with 

the following: 

1. NFPA 13R 

B. Fire-suppression sprinkler system design shall be approved by authorities having jurisdiction. 
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1. Margin of Safety for Available Water Flow and Pressure:  10   percent, including losses 

through water-service piping, valves, and backflow preventers. 

2. Sprinkler Occupancy Hazard Classifications: 

a. Building Service Areas:  Ordinary Hazard, Group 1. 

b. Electrical Equipment Rooms:  Ordinary Hazard, Group 1. 

c. General Storage Areas:  Ordinary Hazard, Group 1. 

d. Mechanical Equipment Rooms:  Ordinary Hazard, Group 1. 

e. Office and Public Areas:  Light Hazard. 

3. Minimum Density for Automatic-Sprinkler Piping Design: 

a. Light-Hazard Occupancy:  0.10 gpm/sq. ft. over 1500 sq. ft.. 

b. Residential (Dwelling) Occupancy:  0.05 gpm over 400-sq. ft. 

c. Ordinary-Hazard, Group 1 Occupancy:  0.15 gpm/sq.  ft. over 1500 sq. ft.. 

d. Ordinary-Hazard, Group 2 Occupancy:  0.20 gpm/sq. ft over 1500 sq.  ft.. 

e. Extra-Hazard, Group 1 Occupancy:  0.30 gpm/sq. ft. over 2500 sq. ft.. 

f. Special Occupancy Hazard:  As determined by authorities having jurisdiction. 

4. Maximum Protection Area per Sprinkler: 

a. Residential Areas:  400 sq. ft.  

b. Office Spaces:  225 sq. ft.. 

c. Storage Areas:  130 sq. ft.. 

d. Mechanical Equipment Rooms:  130 sq. ft.. 

e. Electrical Equipment Rooms:  130 sq. ft.. 

f. Other Areas:  According to NFPA 13 recommendations, unless otherwise indicated. 

1.6 SUBMITTALS 

A. Product Data:  For the following: 

1. Piping materials, including dielectric fittings and sprinkler specialty fittings. 

2. Pipe hangers and supports. 

3. Valves, including listed fire-protection valves, unlisted general-duty valves, and specialty 

valves and trim. 

4. Sprinklers, escutcheons, and guards.  Include sprinkler flow characteristics, mounting, 

finish, and other pertinent data. 

5. Fire department connections, including type; number, size, and arrangement of inlets; caps 

and chains; size and direction of outlet; escutcheon and marking; and finish. 

6. Alarm devices, including electrical data. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Fire-hydrant flow test report. 

D. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13R, that 

have been approved by authorities having jurisdiction, including hydraulic calculations, if 

applicable. 
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E. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with 

performance requirements and as described in NFPA 13R.  Include "Contractor's Material and 

Test Certificate for Aboveground Piping" and "Contractor's Material and Test Certificate for 

Underground Piping." 

F. Welding certificates. 

G. Field quality-control test reports. 

H. Operation and Maintenance Data:  For   sprinkler specialties to include in emergency, operation, 

and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer's responsibilities include designing, fabricating, and installing fire-suppression 

systems and providing professional engineering services needed to assume engineering 

responsibility.  Base calculations on results of fire-hydrant flow test. 

a. Engineering Responsibility:  Preparation of working plans, calculations, and field 

test reports by a qualified professional engineer. 

B. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  

Section IX. 

C. NFPA Standards:  Fire-suppression-system equipment, specialties, accessories, installation, and 

testing shall comply with the following: 

1. NFPA 13, "Installation of Sprinkler Systems." 

1.8 COORDINATION 

A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, 

including light fixtures, HVAC equipment, and partition assemblies. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

1. Sprinkler Cabinets:  Finished, wall-mounting, steel cabinet with hinged cover, with space 

for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers 

required by NFPA 13R and sprinkler wrench.  Include separate cabinet with sprinklers and 

wrench for each type of sprinkler on Project. 

2. Provide Fire Alarm Communicator with battery backup as required by NFPA 72 and 

Authority Having Jurisdiction. Provide 120V power and telephone lines as required for a 

complete and operational system.  
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 

product selection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

2.2 STEEL PIPE AND FITTINGS 

A. Threaded-End, Threadable, Thinwall Steel Pipe:  ASTM A 135 or ASTM A 795, with wall 

thickness less than Schedule 40 and greater than Schedule 10, and with factory- or field-formed 

threaded ends. 

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. 

5. Steel Threaded Couplings:  ASTM A 865. 

B. Plain-End, Threadable, Thinwall Steel Pipe:  ASTM A 135 or ASTM A 795, with wall thickness 

less than Schedule 40 and greater than Schedule 10. 

1. Locking-Lug Fittings:  UL 213, ductile-iron body with retainer lugs that require one-

quarter turn to secure pipe in fitting. 

C. Plain-End, Threadable, Thinwall Steel Pipe:  ASTM A 135 or ASTM A 795, with wall thickness 

less than Schedule 40 and greater than Schedule 10. 

1. Steel Welding Fittings:  ASTM A 234/A 234M, and ASME B16.9 or ASME B16.11. 

2. Steel Flanges and Flanged Fittings:  ASME B16.5. 

D. Grooved-End, Threadable, Thinwall Steel Pipe:  ASTM A 135 or ASTM A 795, with wall 

thickness less than Schedule 40 and greater than Schedule 10, and with factory- or field-formed, 

roll-grooved ends. 

E. Plain-End, Schedule 10 Steel Pipe:  ASTM A 135 or ASTM A 795, Schedule 10 in NPS 5 and 

smaller; and NFPA 13R-specified wall thickness in NPS 6 to NPS 10. 

1. Locking-Lug Fittings:  UL 213, ductile-iron body with retainer lugs that require one-

quarter turn to secure pipe in fitting. 

F. Plain-End, Schedule 10 Steel Pipe:  ASTM A 135 or ASTM A 795, Schedule 10 in NPS 5 and 

smaller; and NFPA 13R specified wall thickness in NPS 6 to NPS 10. 

1. Steel Welding Fittings:  ASTM A 234/A 234M, and ASME B16.9 or ASME B16.11. 

2. Steel Flanges and Flanged Fittings:  ASME B16.5. 
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G. Grooved-End, Schedule 10 Steel Pipe:  ASTM A 135 or ASTM A 795, Schedule 10 in NPS 5 and 

smaller; and NFPA 13-specified wall thickness in NPS 6 to NPS 10; with factory- or field-

formed, roll-grooved ends. 

2.1 CPVC PIPE AND FITTINGS 

A. CPVC Pipe: ASTM F442/F442M and UL 1821, SDR 13.5, for 175-psig (1200-kPa) rated 

pressure at 150 deg F (62 deg C), with plain ends. Include "LISTED" and "CPVC SPRINKLER 

PIPE" markings. 

B. CPVC Fittings: UL listed, for 175-psig (1200-kPa) rated pressure at 150 deg F (62 deg C), socket 

type. Include "LISTED" and "CPVC SPRINKLER FITTING" markings. 

1. NPS 3/4 to NPS 1-1/2 (DN 20 to DN 40): ASTM F438 and UL 1821, Schedule 40, socket 

type. 

2. NPS 2 to NPS 3 (DN 50 to DN 80): ASTM F439 and UL 1821, Schedule 80, socket type. 

3. CPVC-to-Metal Transition Fittings: CPVC, one piece, with dimensions equivalent to pipe; 

one end with threaded brass insert, and one socket end. 

4. Flanges: CPVC, one or two pieces. 

C. Solvent Cements for Joining CPVC Piping and Tubing: ASTM F493 solvent cement 

recommended by pipe and fitting manufacturer and made for joining CPVC sprinkler pipe and 

fittings. Include cleaner or primer recommended by pipe and fitting manufacturer. 

2.2 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. Coordinate first subparagraph and list below with Part 2 "Manufacturers" Article.  Retain 

"Available" for nonproprietary and delete for semiproprietary specifications. 

1. Manufacturers: 

a. Anvil International, Inc. 

b. Central Sprinkler Corp. 

c. Ductilic, Inc. 

d. JDH Pacific, Inc. 

e. National Fittings, Inc. 

f. Shurjoint Piping Products, Inc. 

g. Southwestern Pipe, Inc. 

h. Star Pipe Products; Star Fittings Div. 

i. Victaulic Co. of America. 

j. 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. 
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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. 

D. Sprinkler Branch-Line Test Fittings:  Brass body with threaded inlet, capped drain outlet, and 

threaded outlet for sprinkler. 

E. Sprinkler Inspector's Test Fitting:  Cast- or ductile-iron housing with threaded inlet and drain 

outlet and sight glass. 

F. Drop-Nipple Fittings:  UL 1474, adjustable with threaded inlet and outlet, and seals. 

2.3 LISTED FIRE-PROTECTION VALVES 

A. Valves shall be UL listed or FMG approved, with 175-psig minimum pressure rating.   

B. Ball Valves:  Comply with UL 1091, except with ball instead of disc. 

1. NPS 1-1/2 and Smaller:  Bronze body with threaded ends. 

2. NPS 2 and NPS 2-1/2:  Bronze body with threaded ends or ductile-iron body with grooved 

ends. 

3. NPS 3:  Ductile-iron body with grooved ends. 

C. Butterfly Valves:  UL 1091. 

1. NPS 2 and Smaller:  Bronze body with threaded ends. 

2. NPS 2-1/2 and Larger:  Bronze, cast-iron, or ductile-iron body; wafer type or with flanged 

or grooved ends. 

D. Check Valves NPS 2 and Larger:  UL 312, swing type, cast-iron body with flanged or grooved 

ends. 

E. Gate Valves:  UL 262, OS&Y type. 

1. NPS 2 and Smaller:  Bronze body with threaded ends. 

2. NPS 2-1/2 and Larger:  Cast-iron body with flanged ends. 

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 and Smaller:  Ball or butterfly valve with bronze body and threaded ends. 

3. NPS 2-1/2 and Larger:  Butterfly valve with cast- or ductile-iron body; wafer type or with 

flanged or grooved ends. 

2.4 UNLISTED GENERAL-DUTY VALVES 
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A. Ball Valves NPS 2 and Smaller:  MSS SP-110, 2-piece copper-alloy body with chrome-plated 

brass ball, 600-psig minimum CWP rating, blowout-proof stem, and threaded ends. 

B. Check Valves NPS 2 and Smaller:  MSS SP-80, Type 4, Class 125 minimum, swing type with 

bronze body, nonmetallic disc, and threaded ends. 

C. Gate Valves NPS 2 and Smaller:  MSS SP-80, Type 2, Class 125 minimum, with bronze body, 

solid wedge, and threaded ends. 

D. Globe Valves NPS 2 and Smaller:  MSS SP-80, Type 2, Class 125 minimum, with bronze body, 

nonmetallic disc, and threaded ends. 

2.5 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.   

2.6 SPRINKLERS 

A. Sprinklers shall be UL listed or FMG approved, with 175-psig minimum pressure rating.  

Coordinate first paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" 

for nonproprietary and delete for semiproprietary specifications. 

B. Automatic Sprinklers:  With heat-responsive element complying with the following: 

1. UL 199, for nonresidential applications. 

2. UL 1767, for early-suppression, fast-response applications. 

C. Sprinkler Types and Categories:  Nominal 1/2-inch orifice for "Ordinary" temperature 

classification rating, unless otherwise indicated or required by application. 

D. Sprinkler types, features, and options as follows: 

1. Extended-coverage sprinklers. 

2. Flush ceiling sprinklers, including escutcheon. 

3. Pendent sprinklers. 

4. Quick-response sprinklers. 

5. Recessed sprinklers, including escutcheon. 

6. Sidewall sprinklers. 

7. Sidewall, dry-type sprinklers. 

8. Upright sprinklers. 

E. Sprinkler Finishes:  Chrome plated, bronze, and painted. 

F. Special Coatings:  Wax, lead, and corrosion-resistant paint. 

G. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler mounting 

applications.  Escutcheons for concealed, flush, and recessed-type sprinklers are specified with 

sprinklers. 
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1. Ceiling Mounting:  Metal, white finish, one piece, flat. 

2. Sidewall Mounting:  Metal, white finish, one piece, flat. 

H. Sprinkler Guards:  Wire-cage type, including fastening device for attaching to sprinkler. 

2.7 FIRE DEPARTMENT CONNECTIONS 

A. Stand-Type, Fire Department Connection:  UL 405, 175-psig minimum pressure rating; with 

corrosion-resistant-metal body with brass inlets, brass wall escutcheon plate, brass lugged caps 

with gaskets and brass chains, and brass lugged swivel connections.  Include inlets with threads 

according to NFPA 1963 and matching local fire department sizes and threads, outlet with pipe 

threads, extension pipe nipples, check devices or clappers for inlets, and escutcheon plate with 

marking similar to "AUTO SPKR" 

1. Type:  Flush, with two inlets and square or rectangular escutcheon plate. 

2. Finish:  Polished brass. 

2.8 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Electronic-Operated Audible Alarm:  UL 753, Electronic-operation type with 10-inch- diameter, 

cast-aluminum alarm gong, concealed plunger, and red-enamel factory finish.  AC operation with 

DC battery backup. 

C. Water-Flow Indicator:  UL 346, electrical-supervision, paddle-operated-type, water-flow detector 

with 250-psig 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 factory-set, field-adjustable retard element to prevent false 

signals and tamperproof cover that sends signal if removed. 

D. Pressure Switch:  UL 753, electrical-supervision-type, water-flow switch with retard feature.  

Include single-pole, double-throw, normally closed contacts and design that operates on rising 

pressure and signals water flow. 

E. Valve Supervisory Switch:  UL 753, electrical, single-pole, double-throw switch with normally 

closed contacts.  Include design that signals controlled valve is in other than fully open position. 

F. Indicator-Post Supervisory Switch:  UL 753, electrical, single-pole, double-throw switch with 

normally closed contacts.  Include design that signals controlled indicator-post valve is in other 

than fully open position. 

2.9 PRESSURE GAGES 

A. Description:  UL 393, 3-1/2- to 4-1/2-inch- diameter, dial pressure gage with range of 0 to 

250 psig minimum. 

PART 3 - EXECUTION 
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3.1 PREPARATION 

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system 

design calculations required in Part 1 "Quality Assurance" Article. 

B. Report test results promptly and in writing. 

3.2 EARTHWORK 

A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling. 

3.3 EXAMINATION 

A. Examine roughing-in for hose connections and stations to verify actual locations of piping 

connections before installation. 

B. Examine walls and partitions for suitable thicknesses, fire- and smoke-rated construction, framing 

for hose-station cabinets, and other conditions where hose connections and stations are to be 

installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.4 PIPING APPLICATIONS, GENERAL 

A. Do not use welded joints for galvanized-steel pipe. 

B. 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. 

C. Piping between Fire Department Connections and Check Valves:  Galvanize, standard-weight 

steel pipe with threaded ends; cast- or malleable-iron threaded fittings; and threaded joints. 

D. Underground Service-Entrance Piping:  Ductile-iron, mechanical-joint pipe and fittings and 

restrained joints. Include corrosion-protective encasement. 

3.5 SPRINKLER SYSTEM PIPING APPLICATIONS 

A. CPVC pipe, Schedule 40 CPVC fittings, and solvent-cemented joints may be used for light-hazard 

and residential occupancies 

B. Standard-Pressure, Wet-Pipe Sprinkler System, 175-psig Maximum Working Pressure: 

1. NPS 1-1/2 and Smaller:  Threaded-end, standard-weight steel pipe; cast- or malleable-iron 

threaded fittings; and threaded joints. 

2. NPS 2:  Threaded-end, standard-weight steel pipe; cast- or malleable-iron threaded fittings; 

and threaded joints. 
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3. NPS 2:  Plain-end, black, standard-weight steel pipe; steel welding fittings; and welded 

joints. 

4. NPS 2:  Grooved-end, standard-weight steel pipe; grooved-end fittings; grooved-end-pipe 

couplings; and grooved joints. 

5. NPS 2-1/2 to NPS 3-1/2:  Threaded-end, standard-weight steel pipe; cast- or malleable-

iron threaded fittings; and threaded joints. 

6. NPS 2-1/2 to NPS 3-1/2:  Plain-end, black, standard-weight steel pipe; steel welding 

fittings; and welded joints. 

7. NPS 2-1/2 to NPS 3-1/2:  Grooved-end, standard-weight steel pipe; grooved-end fittings; 

grooved-end-pipe couplings; and grooved joints. 

8. NPS 4 to NPS 6:  Threaded-end, standard-weight steel pipe; cast- or malleable-iron 

threaded fittings; and threaded joints. 

9. NPS 4 to NPS 6:  Plain-end, black, standard-weight steel pipe; steel welding fittings; and 

welded joints. 

10. NPS 4 to NPS 6:  Grooved-end, standard-weight steel pipe; grooved-end fittings; grooved-

end-pipe couplings; and grooved joints. 

3.6 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 13R. 

a. Shutoff Duty:  Use ball, butterfly, or gate valves. 

2. Unlisted General-Duty Valves:  For applications where UL-listed and FMG-approved 

valves are not required by NFPA 13R. 

a. Shutoff Duty:  Use ball, butterfly, or gate valves. 

b. Throttling Duty:  Use ball or globe valves. 

3.7 JOINT CONSTRUCTION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint 

construction. 

B. Threaded Joints:  Comply with NFPA 13R for pipe thickness and threads.  Do not thread pipe 

smaller than NPS 8 (DN 200) 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. Pressure-Sealed Joints:  Use UL-listed tool and procedure.  Include use of specific equipment, 

pressure-sealing tool, and accessories. 

D. Mechanically Formed, Copper-Tube-Outlet Joints:  Use UL-listed tool and procedure.  Drill pilot 

hole in copper tube, form branch for collar, dimple tube to form seating stop, and braze branch 

tube into formed-collar outlet. 
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E. Grooved Joints:  Assemble joints with listed coupling and gasket, lubricant, and bolts. 

1. Ductile-Iron Pipe:  Radius-cut-groove ends of piping.  Use grooved-end fittings and 

grooved-end-pipe couplings. 

2. Steel Pipe:  Square-cut or roll-groove piping as indicated.  Use grooved-end fittings and 

rigid, grooved-end-pipe couplings, unless otherwise indicated. 

3. Copper Tube:  Roll-groove tubing.  Use grooved-end fittings and grooved-end-tube 

couplings. 

F. Dissimilar-Metal Piping Joints:  Construct joints using dielectric fittings compatible with both 

piping materials. 

1. NPS 2 and Smaller:  Use dielectric unions, couplings, or nipples. 

2. NPS 2-1/2 to NPS 4:  Use dielectric flanges. 

3. NPS 5 and Larger:  Use dielectric flange insulation kits. 

3.8 SERVICE-ENTRANCE PIPING 

A. Connect fire-suppression piping to water-service piping of size and in location indicated for 

service entrance to building.  Refer to Division 2 Section "Water Distribution" for exterior piping. 

B. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated at 

connection to water-service piping. 

C. Install shutoff valve, check valve, pressure gage, and drain at connection to water service. 

3.9 WATER-SUPPLY CONNECTION 

A. Connect fire-suppression piping to building's interior water distribution piping.  Refer to 

Division 15 Section "Domestic Water Piping" for interior piping. 

B. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated at 

connection to water distribution piping.  Refer to Division 15 Section "Plumbing Specialties" for 

backflow preventers. 

C. Install shutoff valve, check valve, pressure gage, and drain at connection to water supply. 

3.10 PIPING INSTALLATION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping 

installation. 

B. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general location 

and arrangement of piping.  Install piping as indicated, as far as practical. 

1. Deviations from approved working plans for piping require written approval from 

authorities having jurisdiction.  File written approval with Architect before deviating from 

approved working plans. 
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C. Install underground ductile-iron service-entrance piping according to NFPA 24 and with 

restrained joints. 

D. Use approved fittings to make changes in direction, branch takeoffs from mains, and reductions 

in pipe sizes. 

E. Install unions adjacent to each valve in pipes NPS 2 and smaller.  Unions are not required on 

flanged devices or in piping installations using grooved joints. 

F. Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-1/2 and 

larger connections. 

G. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, 

sized and located according to NFPA 13R. 

H. Install sprinkler piping with drains for complete system drainage. 

I. Install sprinkler zone control valves, test assemblies, and drain risers adjacent to standpipes when 

sprinkler piping is connected to standpipes. 

J. Install ball drip valves to drain piping between fire department connections and check valves.  

Drain to floor drain or outside building. 

K. Install alarm devices in piping systems. 

L. Hangers and Supports:  Comply with NFPA 13R for hanger materials. 

3.11 VALVE INSTALLATION 

A. Install listed fire-protection valves, unlisted general-duty valves, specialty valves and trim, 

controls, and specialties according to NFPA 13R and authorities having jurisdiction. 

B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water 

supply except from fire department connections.  Install permanent identification signs indicating 

portion of system controlled by each valve. 

C. Valves for Wall-Type Fire Hydrants:  Install nonrising-stem gate valve in water-supply pipe. 

D. Install check valve in each water-supply connection.  Install backflow preventers instead of check 

valves in potable-water supply sources. 

E. Specialty Valves: 

1. Alarm Check Valves:  Install in vertical position for proper direction of flow, including 

bypass check valve and retarding chamber drain-line connection. 

3.12 SPRINKLER APPLICATIONS 

A. Drawings indicate sprinkler types to be used.  Where specific types are not indicated, use the 

following sprinkler types: 
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1. Rooms without Ceilings:  Upright sprinklers. 

2. Rooms with Suspended Ceilings:  Concealed sprinklers. 

3. Wall Mounting:  Sidewall sprinklers. 

4. Spaces Subject to Freezing:  Dry pendent sprinklers Upright, dry pendent sprinklers; and 

dry sidewall sprinklers as indicated. 

5. Sprinkler Finishes: 

a. Upright, Pendent, and Sidewall Sprinklers:  Chrome plated in finished spaces 

exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated 

where exposed to acids, chemicals, or other corrosive fumes. 

b. Concealed Sprinklers:  Rough brass, with factory-painted white cover plate. 

c. Flush Sprinklers:  Bright chrome, with painted white escutcheon. 

d. Recessed Sprinklers:  Bright chrome, with bright chrome escutcheon. 

3.13 SPRINKLER INSTALLATION 

A. Install sprinklers in suspended ceilings in center of acoustical ceiling panels and tiles. 

B. Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing.  Use dry-type 

sprinklers with water supply from heated space. 

3.14 FIRE DEPARTMENT CONNECTION INSTALLATION 

A. Install wall-type, fire department connections in vertical wall. 

B. Install ball drip valve at each check valve for fire department connection. 

3.15 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.  Include backflow preventer between 

potable-water piping and fire-suppression piping.  Refer to Division 15 Section "Plumbing 

Specialties" for backflow preventers. 

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 connections, and 

accessories. 

F. Electrical Connections:  Power wiring is specified in Division 16. 

G. Connect alarm devices to fire alarm panel or communicator panel. 

H. Ground equipment according to Division 16 Section "Grounding and Bonding." 
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I. Connect wiring according to Division 16 Section "Conductors and Cables." 

J. Tighten electrical connectors and terminals according to manufacturer's published torque-

tightening values.  If manufacturer's torque values are not indicated, use those specified in 

UL 486A and UL 486B. 

3.16 LABELING AND IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 

NFPA 13R   and in Division 15 Section "Mechanical Identification." 

3.17 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. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

3. Energize circuits to electrical equipment and devices. 

4. Flush, test, and inspect sprinkler systems according to NFPA 13R, "Systems Acceptance" 

Chapter. 

5. Flush, test, and inspect standpipe systems according to NFPA 14, "System Acceptance" 

Chapter. 

6. Coordinate with fire alarm tests.  Operate as required. 

7. 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 jurisdiction. 

3.18 CLEANING AND PROTECTION 

A. Clean dirt and debris from sprinklers. 

B. Remove and replace sprinklers with paint other than factory finish. 

C. Protect sprinklers from damage until Substantial Completion. 

3.19 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain specialty valves.   

END OF SECTION 13915 
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SECTION 15050 - BASIC MECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Piping materials and installation instructions common to most piping systems.
2. Transition fittings.
3. Dielectric fittings.
4. Mechanical sleeve seals.
5. Sleeves.
6. Escutcheons.
7. Equipment installation requirements common to equipment sections.
8. Painting and finishing.
9. Supports and anchorages.

1.3 DEFINITIONS

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations.

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in duct shafts.

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters.

F. The following are industry abbreviations for plastic materials:
1. CPVC:  Chlorinated polyvinyl chloride plastic.

G. The following are industry abbreviations for rubber materials:
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1. EPDM:  Ethylene-propylene-diene terpolymer rubber.
2. NBR:  Acrylonitrile-butadiene rubber.

1.4 QUALITY ASSURANCE

A. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding processes involved 

and that certification is current.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture.

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

1.6 COORDINATION

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction, to allow for mechanical installations.

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete 
and other structural components as they are constructed.

PART 2 - PRODUCTS

2.1 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and joining 
methods.

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.2 JOINING MATERIALS

A. Refer to individual Division 15 piping Sections for special joining materials not listed below.

B. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813.
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C. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated.

D. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded.

E. Solvent Cements for Joining Plastic Piping:

1. CPVC Piping:  ASTM F 493.
2. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.

2.3 TRANSITION FITTINGS

A. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with 
ends compatible with, piping to be joined.

1. Manufacturers:

a. Cascade Waterworks Mfg. Co.
b. Dresser Industries, Inc.; DMD Div.
c. Ford Meter Box Company, Incorporated (The); Pipe Products Div.
d. JCM Industries.
e. Smith-Blair, Inc.
f. Viking Johnson.

2. Underground Piping NPS 1-1/2 and Smaller:  Manufactured fitting or coupling.
3. Underground Piping NPS 2 and Larger:  AWWA C219, metal sleeve-type coupling.
4. Aboveground Pressure Piping:  Pipe fitting.

B. Flexible Transition Couplings for Underground Non-pressure Drainage Piping:  ASTM C 1173 
with elastomeric sleeve, ends same size as piping to be joined, and corrosion-resistant metal band 
on each end.

1. Manufacturers:

a. Cascade Waterworks Mfg. Co.
b. Fernco, Inc.
c. Mission Rubber Company.
d. Plastic Oddities, Inc.

2.4 DIELECTRIC FITTINGS

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.

B. Insulating Material:  Suitable for system fluid, pressure, and temperature.

C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure 
at 180 deg F.
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1. Manufacturers:

a. Capitol Manufacturing Co.
b. Central Plastics Company.
c. Eclipse, Inc.
d. Epco Sales, Inc.
e. Hart Industries, International, Inc.
f. Watts Industries, Inc.; Water Products Div.
g. Zurn Industries, Inc.; Wilkins Div.

D. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 
lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.

1. Manufacturers:

a. Calpico, Inc.
b. Lochinvar Corp.

E. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.

1. Manufacturers:

a. Perfection Corp.
b. Precision Plumbing Products, Inc.
c. Sioux Chief Manufacturing Co., Inc.
d. Victaulic Co. of America.

2.5 MECHANICAL SLEEVE SEALS

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve.

1. Manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Metraflex Co.
d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements:  EPDM   interlocking links shaped to fit surface of pipe.  Include type 
and number required for pipe material and size of pipe.

3. Pressure Plates:  Stainless steel.  Include two for each sealing element.
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element.

2.6 SLEEVES
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A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded 
longitudinal joint.

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends 
and integral waterstop, unless otherwise indicated.

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring and bolts and nuts for membrane flashing.

1. Underdeck Clamp:  Clamping ring with set screws.

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms.

F. PVC Pipe:  ASTM D 1785, Schedule 40.

G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for 
attaching to wooden forms.

2.7 ESCUTCHEONS

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely 
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers 
opening.

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated 
finish.

C. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw.

1. Finish:  Polished chrome plated.

D. Split-Plate, Stamped-Steel Type:  With concealed hinge, and chrome-plated finish.

E. One-Piece, Floor-Plate Type:  Cast-iron floor plate.

F. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw.

PART 3 - EXECUTION

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS

A. Install piping according to the following requirements and Division 15 Sections specifying piping 
systems.

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, 
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pump sizing, and other design considerations.  Install piping as indicated unless deviations to 
layout are approved on Coordination Drawings.

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas.

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F. Install piping to permit valve servicing.

G. Install piping at indicated slopes.

H. Install piping free of sags and bends.

I. Install fittings for changes in direction and branch connections.

J. Install piping to allow application of insulation.

K. Select system components with pressure rating equal to or greater than system operating pressure.

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:

1. 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 with spring clips.
d. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-casting, cast-brass 

type with polished chrome-plated finish.
e. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with rough-

brass finish.

f. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other 
wet areas 2 inches above finished floor level.  Extend cast-iron sleeve fittings below 
floor slab as required to secure clamping ring if ring is specified.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
3. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve 

and pipe or pipe insulation.  Use the following sleeve materials:

a. Steel Pipe Sleeves:  For pipes smaller than NPS 6.

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or 
pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  
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M. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve 
for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smaller than 6 inches in diameter.
2. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required 

for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between pipe and sleeve.  Tighten bolts against pressure 
plates that cause sealing elements to expand and make watertight seal.

N. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal 
pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular 
clear space between pipe and sleeve for installing mechanical sleeve seals.

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required 
for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between pipe and sleeve.  Tighten bolts against pressure 
plates that cause sealing elements to expand and make watertight seal.

O. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.  Verify final equipment 
locations for roughing-in.

P. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements.

3.2 PIPING JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 15 Sections 
specifying piping systems.

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32.

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads 
full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  
Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified.

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds.
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G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article.

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

3.3 PIPING CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 
to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 
connection to each piece of equipment.

3. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 
materials of dissimilar metals.

3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
indicated.

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated.

C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to other 
installations.  Extend grease fittings to accessible locations.

D. Install equipment to allow right of way for piping installed at required slope.

3.5 PAINTING

A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 
procedures to match original factory finish.

3.6 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Refer to Division 5 Section "Metal Fabrications" for structural steel.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor mechanical materials and equipment.

C. Field Welding:  Comply with AWS D1.1.

3.7 ERECTION OF WOOD SUPPORTS AND ANCHORAGES
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A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor 
mechanical materials and equipment.

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or 
will receive finish materials.  Tighten connections between members.  Install fasteners without 
splitting wood members.

C. Attach to substrates as required to support applied loads.

END OF SECTION 15050
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SECTION 15075 - MECHANICAL IDENTIFICATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following mechanical identification materials and their installation:

1. Equipment nameplates.
2. Pipe markers.
3. Duct markers

1.3 QUALITY ASSURANCE

A. ASME Compliance:  Comply with ASME A13.1, "Scheme for the Identification of Piping 
Systems," for letter size, length of color field, colors, and viewing angles of identification devices 
for piping.

1.4 COORDINATION

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied.

B. Coordinate installation of identifying devices with location of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1 EQUIPMENT IDENTIFICATION DEVICES

A. Equipment Nameplates:  Metal, with data engraved or stamped, for permanent attachment on 
equipment.

1. Data:

a. Manufacturer, product name, model number, and serial number.
b. Capacity, operating and power characteristics, and essential data.
c. Labels of tested compliances.
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2. Location:  Accessible and visible.
3. Fasteners:  As required to mount on equipment.

B. Equipment Markers:  Engraved, color-coded laminated plastic.  Include contact-type, permanent 
adhesive.

1. Terminology:  Match schedules as closely as possible.
2. Data:

a. Name and plan number.
b. Equipment service.
c. Design capacity.
d. Other design parameters such as pressure drop, entering and leaving conditions, and 

speed.

3. Size:  2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for 
equipment.

4. Fasteners:  Self-tapping, stainless-steel screws or contact-type, permanent adhesive.

2.2 PIPING IDENTIFICATION DEVICES

A. Manufactured Pipe Markers, General:  Preprinted, color-coded, with lettering indicating service, 
and showing direction of flow.

1. Colors:  Comply with ASME A13.1, unless otherwise indicated.
2. Lettering:  Use piping system terms indicated and abbreviate only as necessary for each 

application length.
3. Pipes with OD, Including Insulation, Less Than 6 Inches:  Full-band pipe markers 

extending 360 degrees around pipe at each location.
4. Pipes with OD, Including Insulation, 6 Inches and Larger:  Either full-band or strip-type 

pipe markers at least three times letter height and of length required for label.
5. Arrows:  Integral with piping system service lettering to accommodate both directions; or 

as separate unit on each pipe marker to indicate direction of flow.

B. Self-Adhesive Pipe Markers:  Plastic with pressure-sensitive, permanent-type, self-adhesive back.

C. Plastic Tape:  Continuously printed, vinyl tape at least 3 mils thick with pressure-sensitive, 
permanent-type, self-adhesive back.

1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches:  3/4 inch 
minimum.

2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger:  1-1/2 
inches minimum.

2.3 DUCT IDENTIFICATION DEVICES
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A. Duct Markers:  Engraved, color-coded laminated plastic.  Include direction and quantity of 
airflow and duct service (such as supply, return, ventilation air and exhaust air).  Include contact-
type, permanent adhesive.

PART 3 - EXECUTION

3.1 APPLICATIONS, GENERAL

A. Products specified are for applications referenced in other Division 15 Sections.  If more than 
single-type material, device, or label is specified for listed applications, selection is Installer's 
option.

3.2 EQUIPMENT IDENTIFICATION

A. Install and permanently fasten equipment nameplates on each major item of mechanical 
equipment that does not have nameplate or has nameplate that is damaged or located where not 
easily visible.  Locate nameplates where accessible and visible.  Include nameplates for the 
following general categories of equipment:

1. Electric water heaters.
2. Pumps and similar motor-driven units.
3. Heat recovery units, and similar equipment.
4. Fans and blower.
5. Packaged HVAC units and VAV boxes.

B. Install equipment markers with permanent adhesive on or near each major item of mechanical 
equipment.  Data required for markers may be included on signs, and markers may be omitted if 
both are indicated.

1. Letter Size:  Minimum 1/4 inch for name of units if viewing distance is less than 24 inches, 
1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for 
greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size 
of principal lettering.

2. Data:  Distinguish among multiple units, indicate operational requirements, indicate safety 
and emergency precautions, warn of hazards and improper operations, and identify units.

3. Locate markers where accessible and visible.  Include markers for the following general 
categories of equipment:

a. Main control and operating valves, including safety devices and hazardous units 
such as gas outlets.

b. Fire department hose valves and hose stations.
c. Meters, gages, thermometers, and similar units.
d. Pumps, condensers, and similar motor-driven units.
e. Heat recovery units, and similar equipment.
f. Fans and blowers.
g. Packaged HVAC units.
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C. Install equipment signs with screws or permanent adhesive on or near each major item of 
mechanical equipment.  Locate signs where accessible and visible.

1. Identify mechanical equipment with equipment markers in the following color codes:

a. Green:  For cooling equipment and components.
b. Yellow:  For heating equipment and components.
c. Green and Yellow: For combination cooling and heating equipment and 

components.
d. Brown:  For energy-reclamation equipment and components.

2. Letter Size:  Minimum 1/4 inch for name of units if viewing distance is less than 24 inches, 
1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for 
greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size 
of principal lettering.

3. Data:  Distinguish among multiple units, indicate operational requirements, indicate safety 
and emergency precautions, warn of hazards and improper operations, and identify units.

D. Install access panel markers with screws on equipment access panels.

3.3 PIPING IDENTIFICATION

A. Install manufactured pipe markers indicating service on each piping system.  Install with flow 
indication arrows showing direction of flow.

1. Pipes with OD, Including Insulation, Less Than 6 Inches:  Pretensioned pipe markers.  Use 
size to ensure a tight fit.

2. Pipes with OD, Including Insulation, 6 Inches and Larger:  Self-adhesive pipe markers.  
Use color-coded, self-adhesive plastic tape, at least 1-1/2 inches wide, lapped at least 3 
inches at both ends of pipe marker, and covering full circumference of pipe.

B. Locate pipe markers and color bands where piping is exposed in finished spaces; machine rooms; 
accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior non-concealed 
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 non-accessible enclosures.
4. At access doors, manholes, and similar access points that permit view of concealed piping.
5. Near major equipment items and other points of origination and termination.
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment.
7. On piping above removable acoustical ceilings.  Omit intermediately spaced markers.

3.4 DUCT IDENTIFICATION

A. Install duct markers with permanent adhesive on air ducts in the following color codes:
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1. Green:  For cold-air supply ducts.
2. Yellow:  For hot-air supply ducts.
3. Blue:  For exhaust-, outside-, relief-, return-, and mixed-air ducts.
4. Letter Size:  Minimum 1/4 inch for name of units if viewing distance is less than 24 inches, 

1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for 
greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size 
of principal lettering.

B. Locate markers near points where ducts enter into concealed spaces and at maximum intervals of 
50 feet in each space where ducts are exposed or concealed by removable ceiling system.

END OF SECTION 15075
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SECTION 15081 - DUCT INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes semi-rigid and flexible duct, plenum; insulating cements; field-applied 
jackets; accessories and attachments; and sealing compounds.

B. Related Sections include the following:

1. Division 7 Section "Firestopping" for firestopping materials and requirements for 
penetrations through fire and smoke barriers.

2. Division 15 Section "Pipe Insulation" for insulation for piping systems.
3. Division 15 Section "Metal Ducts" for duct liner.

1.3 SUBMITTALS

A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field 
applied, if any), for each type of product indicated.

1.4 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics:  As determined by testing materials identical to those 
specified in this Section according to ASTM E 84, by a testing and inspecting agency 
acceptable to authorities having jurisdiction.  Factory label insulation and jacket materials and 
sealer and cement material containers with appropriate markings of applicable testing and 
inspecting agency.

1. Insulation Installed Indoors:  Flame-spread rating of 25 or less, and smoke-developed 
rating of 50 or less.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate 
ASTM specification designation, type and grade, and maximum use temperature.

1.6 COORDINATION
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A. Coordinate clearance requirements with duct Installer for insulation application.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Mineral-Fiber Insulation:

a. CertainTeed Manson.
b. Knauf Fiber Glass GmbH.
c. Owens-Corning Fiberglas Corp.

2.2 INSULATION MATERIALS

A. Mineral-Fiber Board Thermal Insulation:  Glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 612, Type IB, without facing and with all-service jacket manufactured 
from kraft paper, reinforcing scrim, aluminum foil, and vinyl film.

B. Mineral-Fiber Blanket Thermal Insulation:  Glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 553, Type II, without facing and with all-service jacket manufactured 
from kraft paper, reinforcing scrim, aluminum foil, and vinyl film. 1.5 PCF

C. Flexible Elastomeric Thermal Insulation:  Closed-cell, sponge- or expanded-rubber materials.  
Comply with ASTM C 534, Type II for sheet materials.

1. Adhesive:  As recommended by insulation material manufacturer.
2. Ultraviolet-Protective Coating:  As recommended by insulation manufacturer.

2.3 FIELD-APPLIED JACKETS

A. General:  ASTM C 921, Type 1, unless otherwise indicated.

B. Foil and Paper Jacket:  Laminated, glass-fiber-reinforced, flame-retardant kraft paper and 
aluminum foil.

C. PVC Jacket:  High-impact, ultraviolet-resistant PVC; 20 mils thick; roll stock ready for shop or 
field cutting and forming.

1. Adhesive:  As recommended by insulation material manufacturer.
2. PVC Jacket Color:  White or gray.

2.4 ACCESSORIES AND ATTACHMENTS
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A. Glass Cloth and Tape:  Comply with MIL-C-20079H, Type I for cloth and Type II for tape.  
Woven glass-fiber fabrics, plain weave, pre-sized a minimum of 8 oz./sq. yd.

1. Tape Width:  4 inches.

2.5 VAPOR RETARDERS

A. Mastics:  Materials recommended by insulation material manufacturer that are compatible with 
insulation materials, jackets, and substrates.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application.

3.3 GENERAL APPLICATION REQUIREMENTS

A. Apply insulation materials, accessories, and finishes according to the manufacturer's written 
instructions; with smooth, straight, and even surfaces; and free of voids throughout the length of 
ducts and fittings.

B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses 
required for each duct system.

C. Use accessories compatible with insulation materials and suitable for the service.  Use 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state.

D. Apply multiple layers of insulation with longitudinal and end seams staggered.

E. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor 
retarder.

F. Keep insulation materials dry during application and finishing.

G. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by the insulation material manufacturer.
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H. Apply insulation with the least number of joints practical.

I. Apply insulation over fittings and specialties, with continuous thermal and vapor-retarder 
integrity, unless otherwise indicated.

J. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-retarder mastic.  Apply insulation 
continuously through hangers and around anchor attachments.

K. Insulation Terminations:  For insulation application where vapor retarders are indicated, seal 
ends with a compound recommended by the insulation material manufacturer to maintain vapor 
retarder.

L. Apply insulation with integral jackets as follows:

1. Pull jacket tight and smooth.
2. Joints and Seams:  Cover with tape and vapor retarder as recommended by insulation 

material manufacturer to maintain vapor seal.
3. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and 

joints and at ends adjacent to duct flanges and fittings.

M. Cut insulation according to manufacturer's written instructions to prevent compressing 
insulation to less than 75 percent of its nominal thickness.

N. Install vapor-retarder mastic on ducts and plenums scheduled to receive vapor retarders.

1. Ducts with Vapor Retarders:  Overlap insulation facing at seams and seal with vapor-
retarder mastic and pressure-sensitive tape having same facing as insulation.  Repair 
punctures, tears, and penetrations with tape or mastic to maintain vapor-retarder seal.

2. Ducts without Vapor Retarders:  Overlap insulation facing at seams and secure with 
outward clinching staples and pressure-sensitive tape having same facing as insulation.

O. Roof Penetrations:  Apply insulation for interior applications to a point even with top of roof 
flashing.

1. Seal penetrations with vapor-retarder mastic.
2. Apply insulation for exterior applications tightly joined to interior insulation ends.
3. Seal insulation to roof flashing with vapor-retarder mastic.

P. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and 
partitions, except fire-rated walls and partitions.

Q. Fire-Rated Wall and Partition Penetrations:  Terminate insulation at fire/smoke damper sleeves 
for fire-rated wall and partition penetrations.

R. Floor Penetrations:  Terminate insulation at underside of floor assembly and at floor support at 
top of floor.

1. For insulation indicated to have vapor retarders, taper termination and seal insulation 
ends with vapor-retarder mastic.
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3.4 MINERAL-FIBER INSULATION APPLICATION

A. Blanket Applications for Ducts and Plenums:  Secure blanket insulation with adhesive and 
anchor pins and speed washers.

1. Apply adhesives according to manufacturer's recommended coverage rates per square 
foot, for 100 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 anchor pins and speed washers on sides and bottom of horizontal ducts and sides 
of vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, along longitudinal centerline 
of duct.  Space 3 inches maximum from insulation end joints, and 16 inches o.c.

b. On duct sides with dimensions larger than 18 inches.  Space 16 inches o.c. each 
way, and 3 inches maximum from insulation joints.  Apply additional pins and 
clips to hold insulation tightly against surface at cross bracing.

c. Anchor pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums.

d. Do not over compress insulation during installation.

4. Impale insulation over anchors and attach speed washers.
5. 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.
6. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 

inches from one edge and one end of insulation segment.  Secure laps to adjacent 
insulation segment with 1/2-inch staples, 1-inch o.c., and cover with pressure-sensitive 
tape having same facing as insulation.

7. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  
Secure with steel band at end joints and spaced a maximum of 18 inches o.c.

8. Apply insulation on rectangular duct elbows and transitions with a full insulation segment 
for each surface.  Apply insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow.

9. Insulate duct stiffeners, hangers, and flanges that protrude beyond the insulation surface 
with 6-inch- wide strips of the same material used to insulate duct.  Secure on alternating 
sides of stiffener, hanger, and flange with anchor pins spaced 6 inches o.c.

10. Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation indicated 
to receive vapor retarder.

B. Board Applications for Ducts and Plenums:  Secure board insulation with adhesive and anchor 
pins and speed washers.

1. Apply adhesives according to manufacturer's recommended coverage rates per square 
foot, for 100 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions.

3. Space anchor pins as follows:

a. On duct sides with dimensions 18 inches and smaller, along longitudinal centerline 
of duct.  Space 3 inches maximum from insulation end joints, and 16 inches o.c.
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b. On duct sides with dimensions larger than 18 inches.  Space 16 inches o.c. each 
way, and 3 inches maximum from insulation joints. Apply additional pins and clips 
to hold insulation tightly against surface at cross bracing.

c. Anchor pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums.

d. Do not over compress insulation during installation.

4. Cut excess portion of pins extending beyond speed washers or bend parallel with 
insulation surface.  Cover exposed pins and washers with tape matching insulation facing.

5. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 
inches from one edge and one end of insulation segment.  Secure laps to adjacent 
insulation segment with 1/2-inch staples, 1-inch o.c., and cover with pressure-sensitive 
tape having same facing as insulation.

6. Apply insulation on rectangular duct elbows and transitions with a full insulation segment 
for each surface.  Groove and score insulation to fit as closely as possible to outside and 
inside radius of elbows.  Apply insulation on round and flat-oval duct elbows with 
individually mitered gores cut to fit the elbow.

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond the insulation surface 
with 6-inch- wide strips of the same material used to insulate duct.  Secure on alternating 
sides of stiffener, hanger, and flange with anchor pins spaced 6 inches o.c.

8. Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation indicated 
to receive vapor retarder.

3.5 FIELD-APPLIED JACKET APPLICATION

A. Apply glass-cloth jacket, where indicated, directly over bare insulation or insulation with 
factory-applied jackets.

1. Apply jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- thick coats of jacket manufacturer's 

recommended adhesive.
3. Completely encapsulate insulation with jacket, leaving no exposed raw insulation.

3.6 DUCT SYSTEM APPLICATIONS

A. Insulation materials and thicknesses are specified in schedules at the end of this Section.

B. Materials and thicknesses for systems listed below are specified in schedules at the end of this 
Section.

C. Insulate the following plenums and duct systems:

1. Indoor concealed supply and return air ductwork outside the building envelope.
2. Indoor Fresh Air and Ventilation air ductwork.
3. Indoor exhaust ductwork 10’-0” from exterior wall penetration.

D. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following 
systems, materials, and equipment:
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1. Fibrous-glass ducts.
2. Metal ducts with duct liner.
3. Factory-insulated flexible ducts.
4. Factory-insulated plenums, casings, terminal boxes, and filter boxes and sections.
5. Flexible connectors.
6. Testing agency labels and stamps.
7. Nameplates and data plates.
8. Access panels and doors in air-distribution systems.

3.7 INDOOR DUCT AND PLENUM APPLICATION SCHEDULE

A. Service:  Round, supply-air ducts, concealed outside of building envelope.  Per International 
Energy Conservation Code requirements.

1. Material:  Mineral-fiber blanket.
2. Thickness:  3 inches. (R-8)
3. Number of Layers:  One.
4. Field-Applied Jacket:  Foil and paper.
5. Vapor Retarder Required:  Yes.

B. Service:  Rectangular, supply-air ducts, concealed outside of building envelope. Per 
International Energy Conservation Code requirements.

1. Material:  Mineral-fiber blanket.
2. Thickness:  3 inches. (R-8)
3. Number of Layers:  One.
4. Field-Applied Jacket:  Foil and paper.
5. Vapor Retarder Required:  Yes.

C. Service:  Round, ventilation-air ducts.

1. Material:  Mineral-fiber blanket.
2. Thickness:  2 inches. (R-5)
3. Number of Layers:  One.
4. Field-Applied Jacket:  Foil and paper.
5. Vapor Retarder Required:  Yes.

D. Service:  Round, exhaust-air ducts within 10’-0” from outside wall / roof, exposed.

1. Material:  Mineral-fiber blanket.
2. Thickness:  2 inches. (R-5)
3. Number of Layers:  One.
4. Field-Applied Jacket:  Foil and paper.
5. Vapor Retarder Required:  Yes.

END OF SECTION 15081
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SECTION 15083 - PIPE INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes preformed, rigid and flexible pipe insulation; insulating cements; field-
applied jackets; accessories and attachments; and sealing compounds.

B. Related Sections include the following:

1. Division 7 Section "Firestopping" for firestopping materials and requirements for 
penetrations through fire and smoke barriers.

2. Division 15 Section "Duct Insulation" for insulation for ducts and plenums.

1.3 SUBMITTALS

A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field 
applied, if any), for each type of product indicated.

1.4 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics:  As determined by testing materials identical to those 
specified in this Section according to ASTM E 84, by a testing and inspecting agency acceptable 
to authorities having jurisdiction.  Factory label insulation and jacket materials and sealer and 
cement material containers with appropriate markings of applicable testing and inspecting 
agency.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate 
ASTM specification designation, type and grade, and maximum use temperature.

1.6 COORDINATION

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 15 
Section "Hangers and Supports."

B. Coordinate clearance requirements with piping Installer for insulation application.
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C. Coordinate installation and testing of electric heat tracing.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Mineral-Fiber Insulation:

a. CertainTeed Manson.
b. Knauf Fiber Glass GmbH.
c. Owens-Corning Fiberglas Corp.
d. Schuller International, Inc.

2. Flexible Elastomeric Thermal Insulation:

a. Armstrong World Industries, Inc.
b. Rubatex Corp.

2.2 INSULATION MATERIALS

A. Mineral-Fiber Insulation:  Glass fibers bonded with a thermosetting resin complying with the 
following:

1. Preformed Pipe Insulation:  Comply with ASTM C 547, Type 1, with factory-applied, all-
purpose, vapor-retarder jacket.

2. Blanket Insulation:  Comply with ASTM C 553, Type II, without facing.

3. Vapor-Retarder Mastics:  Fire- and water-resistant, vapor-retarder mastic for indoor 
applications.  Comply with MIL-C-19565C, Type II.

4. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with 
ASTM C 449/C 449M.

B. Flexible Elastomeric Thermal Insulation:  Closed-cell, sponge- or expanded-rubber materials.  
Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials.

1. Adhesive:  As recommended by insulation material manufacturer.
2. Ultraviolet-Protective Coating:  As recommended by insulation manufacturer.

2.3 FIELD-APPLIED JACKETS

A. General:  ASTM C 921, Type 1, unless otherwise indicated.

B. Foil and Paper Jacket:  Laminated, glass-fiber-reinforced, flame-retardant kraft paper and 
aluminum foil.
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C. Standard PVC Fitting Covers:  Factory-fabricated fitting covers manufactured from 20-mil- thick, 
high-impact, ultraviolet-resistant PVC.

1. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, reducers, 
end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for 
lavatories for the disabled.

2. Adhesive:  As recommended by insulation material manufacturer.

2.4 ACCESSORIES AND ATTACHMENTS

A. Glass Cloth and Tape:  Comply with MIL-C-20079H, Type I for cloth and Type II for tape.  
Woven glass-fiber fabrics, plain weave, pre-sized a minimum of 8 oz./sq. yd.

1. Tape Width:  4 inches.

2.5 VAPOR RETARDERS

A. Mastics:  Materials recommended by insulation material manufacturer that are compatible with 
insulation materials, jackets, and substrates.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Preparation:  Clean and dry pipe and fitting surfaces.  Remove materials that will 
adversely affect insulation application.

3.3 GENERAL APPLICATION REQUIREMENTS

A. Apply insulation materials, accessories, and finishes according to the manufacturer's written 
instructions; with smooth, straight, and even surfaces; free of voids throughout the length of 
piping, including fittings, valves, and specialties.

B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required 
for each piping system.

C. Use accessories compatible with insulation materials and suitable for the service.  Use accessories 
that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
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D. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs.

E. Apply multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor 
retarder.

H. Keep insulation materials dry during application and finishing.

I. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by the insulation material manufacturer.

J. Apply insulation with the least number of joints practical.

K. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-retarder 
integrity, unless otherwise indicated.  Refer to special instructions for applying insulation over 
fittings, valves, and specialties.

L. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-retarder mastic.

1. Apply insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor retarders are indicated, extend insulation on anchor 

legs at least 12 inches from point of attachment to pipe and taper insulation ends.  Seal 
tapered ends with a compound recommended by the insulation material manufacturer to 
maintain vapor retarder.

3. Install insert materials and apply insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by the insulation 
material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect the jacket from tear or puncture by the hanger, support, and 
shield.

M. Insulation Terminations:  For insulation application where vapor retarders are indicated, taper 
insulation ends.  Seal tapered ends with a compound recommended by the insulation material 
manufacturer to maintain vapor retarder.

N. Apply adhesives and mastics at the manufacturer's recommended coverage rate.

O. Apply insulation with integral jackets as follows:

1. Pull jacket tight and smooth.
2. Circumferential Joints:  Cover with 3-inch- wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip 
and spaced 4 inches o.c.

3. Longitudinal Seams:  Overlap jacket seams at least 1-1/2 inches.  Apply insulation with 
longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  
Staple laps with outward clinching staples along edge at 4 inches o.c.
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a. Exception:  Do not staple longitudinal laps on insulation having a vapor retarder.

4. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and 
joints and at ends adjacent to flanges, unions, valves, and fittings.

5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with 
vapor-retarder mastic.

P. Roof Penetrations:  Apply insulation for interior applications to a point even with top of roof 
flashing.

1. Seal penetrations with vapor-retarder mastic.
2. Apply insulation for exterior applications tightly joined to interior insulation ends.
3. Extend metal jacket of exterior insulation outside roof flashing at least 2 inches below top 

of roof flashing.
4. Seal metal jacket to roof flashing with vapor-retarder mastic.

Q. Exterior Wall Penetrations:  For penetrations of below-grade exterior walls, terminate insulation 
flush with mechanical sleeve seal.  Seal terminations with vapor-retarder mastic.

R. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and floors.

S. Fire-Rated Wall and Partition Penetrations:  Apply insulation continuously through penetrations 
of fire-rated walls and partitions.

1. Firestopping and fire-resistive joint sealers are specified in Division 7 Section 
"Firestopping."

3.4 MINERAL-FIBER INSULATION APPLICATION

A. Apply insulation to straight pipes and tubes as follows:

1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands without 
deforming insulation materials.

2. Where vapor retarders are indicated, seal longitudinal seams and end joints with vapor-
retarder mastic.  Apply vapor retarder to ends of insulation at intervals of 15 to 20 feet to 
form a vapor retarder between pipe insulation segments.

3. For insulation with factory-applied jackets, secure laps with outward clinched staples at 6 
inches o.c.

4. For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal 
tabs but secure tabs with additional adhesive as recommended by the insulation material 
manufacturer and seal with vapor-retarder mastic.

B. Apply insulation to fittings and elbows as follows:

1. Apply pre-molded insulation sections of the same material as straight segments of pipe 
insulation when available.  Secure according to manufacturer's written instructions.

2. When pre-molded insulation elbows and fittings are not available, apply mitered sections 
of pipe insulation, or glass-fiber blanket insulation, to a thickness equal to adjoining pipe 
insulation.  Secure insulation materials with wire, tape, or bands.

3. Cover fittings with standard PVC fitting covers.
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C. Apply insulation to valves and specialties as follows:

1. Apply pre-molded insulation sections of the same material as straight segments of pipe 
insulation when available.  Secure according to manufacturer's written instructions.

2. When pre-molded insulation sections are not available, apply glass-fiber blanket insulation 
to valve body.  Arrange insulation to permit access to packing and to allow valve operation 
without disturbing insulation.  For check valves, arrange insulation for access to strainer 
basket without disturbing insulation.

3. Apply insulation to flanges as specified for flange insulation application.
4. Use preformed standard PVC fitting covers for valve sizes where available.  Secure fitting 

covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-
retarder mastic.

5. For larger sizes where PVC fitting covers are not available, seal insulation with canvas 
jacket and sealing compound recommended by the insulation material manufacturer.

3.5 FLEXIBLE ELASTOMERIC THERMAL INSULATION APPLICATION

A. Apply insulation to straight pipes and tubes as follows:

1. Follow manufacturer's written instructions for applying insulation.
2. Seal longitudinal seams and end joints with manufacturer's recommended adhesive.  

Cement to avoid openings in insulation that will allow passage of air to the pipe surface.

B. Apply insulation to fittings and elbows as follows:

1. Apply mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive.  

Cement to avoid openings in insulation that will allow passage of air to the pipe surface.

C. Apply insulation to valves and specialties as follows:

1. Apply preformed valve covers manufactured of the same material as pipe insulation and 
attached according to the manufacturer's written instructions.

2. Apply cut segments of pipe and sheet insulation to valve body.  Arrange insulation to 
permit access to packing and to allow valve operation without disturbing insulation.  For 
check valves, fabricate removable sections of insulation arranged to allow access to strainer 
basket.

3. Apply insulation to flanges as specified for flange insulation application.
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive.  Cement to avoid openings in insulation that will allow passage of 
air to the pipe surface.

3.6 FIELD-APPLIED JACKET APPLICATION

A. Apply glass-cloth jacket, where indicated, directly over bare insulation or insulation with factory-
applied jackets.

1. Apply jacket smooth and tight to surface with 2-inch overlap at seams and joints.
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2. Embed glass cloth between two 0.062-inch-thick coats of jacket manufacturer's 
recommended adhesive.

3. Completely encapsulate insulation with jacket, leaving no exposed raw insulation.

B. Foil and Paper Jackets:  Apply foil and paper jackets where indicated.

1. Draw jacket material smooth and tight.
2. Apply lap or joint strips with the same material as jacket.
3. Secure jacket to insulation with manufacturer's recommended adhesive.
4. Apply jackets with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at 

end joints.
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with 

vapor-retarder mastic.

C. Apply PVC jacket where indicated, with 1-inch overlap at longitudinal seams and end joints.  Seal 
with manufacturer's recommended adhesive.

3.7 PIPING SYSTEM APPLICATIONS

A. Insulation materials and thicknesses are specified in schedules at the end of this Section.

B. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following systems, 
materials, and equipment:

1. Flexible connectors.
2. Vibration-control devices.
3. Drainage piping located in crawl spaces, unless otherwise indicated.
4. Below-grade piping, unless otherwise indicated.
5. Chrome-plated pipes and fittings, unless potential for personnel injury.
6. Air chambers, unions, strainers, check valves, plug valves, and flow regulators.

3.8 INSULATION APPLICATION SCHEDULE, GENERAL

A. Refer to insulation application schedules for required insulation materials, vapor retarders, and 
field-applied jackets.

B. Application schedules identify piping system and indicate pipe size ranges and material, 
thickness, and jacket requirements.

3.9 INTERIOR INSULATION APPLICATION SCHEDULE

A. Service:  Domestic hot water systems including Residential units.

1. Operating Temperature:  60 to 140 deg F.
2. Insulation Material:  Mineral fiber.
3. Insulation Thickness:  Apply the following insulation thicknesses:

a. Copper Pipe, all sizes:  1/2” insulation (R-2 min.). 
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4. Field-Applied Jacket:  Foil and paper.
5. Vapor Retarder Required:  Yes.
6. Finish:  None.

B. Service:  Domestic cold-water systems including Residential units.

1. Operating Temperature:  35 to 60 deg F.
2. Insulation Material:  Mineral fiber.
3. Insulation Thickness: 1/2” insulation (R-2 min.).

C. Service:  Refrigerant suction and liquid line.
1. Operating Temperature:  35°F or below or above 105°F.
2. Insulation Material:  Flexible elastomeric Polyolefin.
3. Insulation Thickness:  Apply the following insulation thicknesses:

a. Copper Pipe, all sizes: 1 ½” insulation (R-3 min.).

4. Field-Applied Jacket:  None.
5. Vapor Retarder Required:  No.
6. Finish:  None.

3.10 EXTERIOR INSULATION APPLICATION SCHEDULE

A. This application schedule is for aboveground insulation outside the building.  Loose-fill 
insulation, for belowground piping, is specified in Division 2 piping distribution Sections.

B. Service:  Refrigerant suction and liquid line.
1. Operating Temperature:  35°F or below or above 105°F.
2. Insulation Material:  Flexible elastomeric Polyolefin.
3. Insulation Thickness:  Apply the following insulation thicknesses:

a. Copper Pipe, all sizes: 1 ½” insulation (R-3 min.).

4. Field-Applied Jacket:  None.
5. Vapor Retarder Required:  No.
6. Finish:  None.

END OF SECTION 15083
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SECTION 15140 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes domestic water piping inside the building.

B. Water meters will be furnished and installed by utility company.

C. Related Sections include the following:

1. Division 15 Section "Plumbing Specialties" for water distribution piping specialties.

1.3 PERFORMANCE REQUIREMENTS

A. Provide components and installation capable of producing domestic water piping systems with 
80 psig, unless otherwise indicated.

1.4 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 
9," for potable domestic water piping and components.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.
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2.2 PIPING MATERIALS

A. Refer to Part 3 "Pipe and Fitting Applications" Article for applications of pipe, tube, fitting, and 
joining materials.

B. Transition Couplings for Aboveground Pressure Piping:  Coupling or other manufactured fitting 
the same size as, with pressure rating at least equal to and ends compatible with, piping to be 
joined.

2.3 COPPER TUBE AND FITTINGS

A. Soft Copper Tube:  ASTM B 88, Types K and L, water tube, annealed temper.

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.

2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.  Furnish Class 300 
flanges if required to match piping.

3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

B. Hard Copper Tube:  ASTM B 88, Types L and M, water tube, drawn temper.

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- 
copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.

2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.  Furnish Class 300 
flanges if required to match piping.

3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

2.4 VALVES

A. Bronze and cast-iron, general-duty valves are specified in Division 15 Section "Valves."

B. Balancing and drain valves are specified in Division 15 Section "Plumbing Specialties."

PART 3 - EXECUTION

3.1 PIPE AND FITTING APPLICATIONS

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in 
applications below, unless otherwise indicated.

B. Flanges may be used on aboveground piping, unless otherwise indicated.

C. Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground copper 
tubing.
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D. Under-Building-Slab, Domestic Water Piping on House Side of Water Meter, NPS 4 and Smaller:  
Soft copper tube, Type L; copper pressure fittings; and soldered joints.

E. Aboveground Domestic Water Piping:  Use the following piping materials for each size range:

1. NPS 1 and Smaller:  Hard copper tube, Type L; copper pressure fittings; and soldered joints 
piping.

2. NPS 1-1/4 to NPS 2:  Hard copper tube, Type L; copper pressure fittings; and soldered 
joints Piping.

3. NPS 2-1/2 to NPS 3-1/2:  Hard copper tube, Type L; copper pressure fittings; and soldered 
joints.

3.2 VALVE APPLICATIONS

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply:

1. Shutoff Duty:  Use bronze ball valves for piping NPS 2 and smaller.  Use cast-iron butterfly 
valves with flanged ends for piping NPS 2-1/2 and larger.

2. Throttling Duty:  Use bronze ball valves for piping NPS 2 and smaller.  Use cast-iron 
butterfly valves with flanged ends for piping NPS 2-1/2 and larger.

3. Hot-Water-Piping, Balancing Duty:  Calibrated balancing valves.
4. Drain Duty:  Hose-end drain valves.

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or 
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures 
that do not have supply stops.  Use ball valves for piping NPS 2 and smaller.  Use butterfly gate 
valves for piping NPS 2-1/2 and larger.

C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, 
and where required to drain water piping.

1. Install hose-end drain valves at low points in water mains, risers, and branches.
2. Install stop-and-waste drain valves where indicated.

3.3 PIPING INSTALLATION

A. Basic piping installation requirements are specified in Division 15 Section "Basic Mechanical 
Materials and Methods."

B. Install under-building-slab copper tubing according to CDA's "Copper Tube Handbook."

C. Install wall penetration system at each service pipe penetration through foundation wall.  Make 
installation watertight.  Wall penetration systems are specified in Division 15 Section "Basic 
Mechanical Materials and Methods."

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.  Pressure gages are specified in Division 15 
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Section "Meters and Gages," and drain valves and strainers are specified in Division 15 Section 
"Plumbing Specialties."

E. Install water-pressure regulators downstream from shutoff valves.  Water-pressure regulators are 
specified in Division 15 Section "Plumbing Specialties."

F. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.

G. Rough-in domestic water piping for water-meter installation according to utility company's 
requirements.

3.4 JOINT CONSTRUCTION

A. Basic piping joint construction requirements are specified in Division 15 Section "Basic 
Mechanical Materials and Methods."

B. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy 
solder; and ASTM B 828 procedure, unless otherwise indicated.

C. Extruded-Tee Connections:  Form tee in copper tube according to ASTM F 2014.  Use tool 
designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, 
and braze branch tube into collar.

D. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both 
piping systems.

3.5 HANGER AND SUPPORT INSTALLATION

A. Pipe hanger and support devices are specified in Division 15 Section "Hangers and Supports."  
Install the following:

1. Vertical Piping:  MSS Type 8 or Type 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:  According to the following:

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
b. Longer than 100 Feet:  MSS Type 43, adjustable roller hangers.
c. Longer than 100 Feet:  MSS Type 49, spring cushion rolls, if indicated.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze.

4. Base of Vertical Piping:  MSS Type 52, spring hangers.

B. Support vertical piping and tubing at base and at each floor.

C. Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch.

D. Install supports for vertical steel piping every 15 feet.

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters:
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1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod.
2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod.
3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
4. NPS 2-1/2:  108 inches with 1/2-inch rod.
5. NPS 3 to NPS 5:  10 feet with 1/2-inch rod.

F. Install supports for vertical copper tubing every 10 feet.

3.6 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment and machines to allow service and maintenance.

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join 
dissimilar piping materials.

D. Connect domestic water piping to water-service piping with shutoff valve, and extend and connect 
to the following:

1. Water Heaters:  Cold-water supply and hot-water outlet piping in sizes indicated, but not 
smaller than sizes of water heater connections.

2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller 
than required by plumbing code.  Refer to Division 15 Section "Plumbing Fixtures."

3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than 
equipment connections.  Provide shutoff valve and union for each connection.  Use flanges 
instead of unions for NPS 2-1/2 and larger.

3.7 FIELD QUALITY CONTROL

A. Inspect domestic water piping as follows:

1. Do not enclose, cover, or put piping into operation until it has been inspected and approved 
by authorities having jurisdiction.

2. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made.  Perform tests specified below in presence of authorities having jurisdiction:

a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 
closing-in after roughing-in and before setting fixtures.

b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements.

3. Re-inspection:  If authorities having jurisdiction find that piping will not pass test or 
inspection, make required corrections and arrange for re-inspection.

4. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction.

B. Test domestic water piping as follows:
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1. Fill domestic water piping.  Check components to determine that they are not air bound 
and that piping is full of water.

2. 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.

3. 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.

4. Cap and subject piping to static water pressure of 50 psig above operating pressure, without 
exceeding pressure rating of piping system materials.  Isolate test source and allow to stand 
for four hours.  Leaks and loss in test pressure constitute defects that must be repaired.

5. Repair leaks and defects with new materials and retest piping or portion thereof until 
satisfactory results are obtained.

6. Prepare reports for tests and required corrective action.

3.8 ADJUSTING

A. Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Open throttling valves to proper setting.
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to 
provide flow of hot water in each branch.

b. Adjust calibrated balancing valves to flows indicated.

5. Remove plugs used during testing of piping and plugs used for temporary sealing of piping 
during installation.

6. Remove and clean strainer screens.  Close drain valves and replace drain plugs.
7. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use.
8. Check plumbing specialties and verify proper settings, adjustments, and operation.

3.9 CLEANING

A. Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing domestic water piping that have been altered, 
extended, or repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction or, 
if methods are not prescribed, procedures described in either AWWA C651 or 
AWWA C652 or as described below:

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets.

b. Fill and isolate system according to either of the following:
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1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 
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 
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. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 
procedures if biological examination shows contamination.

B. Prepare and submit reports of purging and disinfecting activities.

C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.

END OF SECTION 15140
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SECTION 15150 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes soil and waste, sanitary drainage and vent piping inside the building and to 
locations indicated.

B. Related Sections include the following:

1. Division 15 Section "Plumbing Specialties" for soil, waste, and vent piping systems 
specialties.

1.3 DEFINITIONS

A. The following are industry abbreviations for plastic   piping materials:
1. PVC:  Polyvinyl chloride plastic.

1.4 PERFORMANCE REQUIREMENTS

A. Provide components and installation capable of producing piping systems with the following 
minimum working-pressure ratings, unless otherwise indicated:

1. Soil, Waste, and Vent Piping:  10-foot head of water.

1.5 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining 
materials.
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B. Flexible Transition Couplings for Underground Non-pressure Piping:  ASTM C 1173 with 
elastomeric sleeve.  Include ends of same sizes as piping to be joined and include corrosion-
resistant metal band on each end.

C. Transition Couplings for Underground Pressure Piping:  AWWA C219 metal, sleeve-type 
coupling or other manufactured fitting same size as, with pressure rating at least equal to and ends 
compatible with, piping to be joined.

2.2 CAST-IRON SOIL PIPING

A. Hub-and-Spigot Pipe and Fittings: ASTM A 74, Service classes.

1. Gaskets:  ASTM C 564, rubber.

B. Hubless Pipe and Fittings:  ASTM A 888 or CISPI 301.

1. Couplings:  ASTM C 1277 assembly of metal housing, corrosion-resistant fasteners, and 
ASTM C 564 rubber sleeve with integral, center pipe stop.

a. Heavy-Duty, Type 304, Stainless-Steel Couplings:  ASTM A 666, Type 304, 
stainless-steel shield; stainless-steel bands; and sleeve.

1) NPS 1-1/2 to NPS 4:  3-inch- wide shield with 4 bands.
2) NPS 5 to NPS 10:  4-inch- wide shield with 6 bands.

b. Heavy-Duty, Type 301, Stainless-Steel Couplings:  ASTM A 666, Type 301, 
stainless-steel shield; stainless-steel bands; and sleeve.

1) NPS 1-1/2 to NPS 4:  3-inch- wide shield with 4 bands.
2) NPS 5 to NPS 10:  4-inch- wide shield with 6 bands.

2.3 PVC PIPE AND FITTINGS

A. Cellular-Core PVC Pipe:  ASTM F 891, Schedule 40.

B. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns 
and to fit Schedule 40 pipe.

C. Adhesive Primer:  ASTM F 656.

D. Solvent Cement:  ASTM D 2564.

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS

A. Transition and special fittings with pressure ratings at least equal to piping pressure ratings may 
be used in applications below, unless otherwise indicated.
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B. Flanges may be used on aboveground pressure piping, unless otherwise indicated.

C. Aboveground, Soil, Waste, and Vent Piping:  Use any of the following piping materials for each 
size range:

1. NPS 1-1/4 and NPS 1-1/2:  Use NPS 1-1/2 hubless, cast-iron soil piping and one of the 
following:

a. Couplings:  Heavy-duty, Type 301 304, stainless steel.
2. NPS 2 to NPS 4:  Service class, cast-iron soil piping; gaskets; and gasketed joints.
3. NPS 2 to NPS 4:  Hubless, cast-iron soil piping and one of the following:

a. Couplings:  Heavy-duty, Type 301 304, stainless steel.
4. NPS 2 to NPS 4:  Copper DWV tube, copper drainage fittings, and soldered joints.
5. NPS 5 and NPS 6:  Service class, cast-iron soil piping; gaskets; and gasketed joints.
6. NPS 5 and NPS 6:  Hubless, cast-iron soil piping and one of the following:

a. Couplings:  Heavy-duty, Type 301 304, stainless steel.
7. NPS 2 to NPS 4: ABS and PVC piping if approved by Authority Having Jurisdiction.
8. NPS 5 and NPS 6:  ABS and PVC piping if approved by Authority Having Jurisdiction.

D. Underground, Soil, Waste, and Vent Piping:  Use any of the following piping materials for each 
size range:
1. NPS 2 to NPS 4:  Service class, cast-iron soil piping; gaskets; and gasketed joints.
2. NPS 2 to NPS 4:  Hubless, cast-iron soil piping and one of the following:

a. Couplings:  Heavy-duty, Type 301 304, stainless steel.

3. NPS 2 to NPS 4: Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; 
and compression joints.

4. NPS 2 to NPS 4:  Stainless-steel piping, gaskets, and gasketed joints.
5. NPS 5 and NPS 6:  Service class, cast-iron soil piping; gaskets; and gasketed joints.
6. NPS 5 and NPS 6:  Hubless, cast-iron soil piping and one of the following:

a. Couplings:  Heavy-duty, Type 301 304, stainless steel.
7. NPS 2 to NPS 4: ABS and PVC piping if approved by Authority Having Jurisdiction.
8. NPS 5 and NPS 6:  ABS and PVC piping if approved by Authority Having Jurisdiction.

3.2 PIPING INSTALLATION

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping 
installation.

B. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary 
sewers.

C. Install cleanout fitting with closure plug inside the building in sanitary force-main piping.
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D. Underground, Ductile-Iron, Force-Main Piping:  Comply with AWWA C600.  Install buried 
piping inside the building between wall and floor penetrations and connection to sanitary sewer 
piping outside the building with restrained joints.  Anchor pipe to wall or floor.  Install thrust-
block supports at vertical and horizontal offsets.

E. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration 
through foundation wall.  Select number of interlocking rubber links required to make installation 
watertight.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for sleeves 
and mechanical sleeve seals.

F. Install wall penetration system at each service pipe penetration through foundation wall.  Make 
installation watertight.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" 
for wall penetration systems.

G. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

H. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, 
bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical 
stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, double Y-
branch and 1/8-bend fittings if 2 fixtures are installed back to back or side by side with common 
drainpipe.  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.

I. Lay buried building drainage piping beginning at low point of each system.  Install true to grades 
and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  
Install required gaskets according to manufacturer's written instructions for use of lubricants, 
cements, and other installation requirements.  Maintain swab in piping and pull past each joint as 
completed.

J. 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 2 and 
smaller; 1 percent downward in direction of flow for piping NPS 3 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.

K. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab 
is without membrane waterproofing.

L. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities 
having jurisdiction.

M. Install aboveground PVC piping according to ASTM D 2665.

N. Install underground PVC piping according to ASTM D 2321.
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3.3 JOINT CONSTRUCTION

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint 
construction.

B. Cast-Iron, Soil-Piping Joints:  Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Gasketed Joints:  Make with rubber gasket matching class of pipe and fittings.
2. Hubless Joints:  Make with rubber gasket and sleeve or clamp.

C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy 
solder; and ASTM B 828 procedure, unless otherwise indicated.

3.4 HANGER AND SUPPORT INSTALLATION

A. Install the following:

1. Vertical Piping:  MSS Type 8 or Type 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:  According to the following:

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
b. Longer than 100 Feet:  MSS Type 43, adjustable roller hangers.
c. Longer than 100 Feet, if Indicated:  MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze.

4. Base of Vertical Piping:  MSS Type 52, spring hangers.

B. Support vertical piping and tubing at base and at each floor.

C. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods.

D. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters:

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod.
2. NPS 3:  60 inches with 1/2-inch rod.
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod.
4. NPS 6:  60 inches with 3/4-inch rod.
5. NPS 8 to NPS 12:  60 inches with 7/8-inch rod.
6. NPS 15:  60 inches with 1-inch rod.
7. Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings is limited to 

60 inches.

E. Install supports for vertical cast-iron soil piping every 15 feet.

F. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod 
diameters:

1. NPS 1-1/4:  84 inches with 3/8-inch rod.
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2. NPS 1-1/2:  108 inches with 3/8-inch rod.
3. NPS 2:  10 feet with 3/8-inch rod.
4. NPS 2-1/2:  11 feet with 1/2-inch rod.
5. NPS 3:  12 feet with 1/2-inch rod.
6. NPS 4 and NPS 5:  12 feet with 5/8-inch rod.
7. NPS 6:  12 feet with 3/4-inch rod.
8. NPS 8 to NPS 12:  12 feet with 7/8-inch rod.

G. Install supports for vertical steel piping every 15 feet.

H. Install supports for vertical stainless-steel piping every 10 feet.

I. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters:

1. NPS 1-1/4:  72 inches with 3/8-inch rod.
2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
3. NPS 2-1/2:  108 inches with 1/2-inch rod.
4. NPS 3 to NPS 5:  10 feet with 1/2-inch rod.
5. NPS 6:  10 feet with 5/8-inch rod.
6. NPS 8:  10 feet with 3/4-inch rod.

J. Install supports for vertical copper tubing every 10 feet.

K. Install hangers for ABS and PVC piping with the following maximum horizontal spacing and 
minimum rod diameters:

1. NPS 1-1/2 and NPS 2:  48 inches with 3/8-inch rod.
2. NPS 3:  48 inches with 1/2-inch rod.
3. NPS 4 and NPS 5:  48 inches with 5/8-inch rod.
4. NPS 6 and NPS 8:  48 inches with 3/4-inch rod.

L. Install supports for vertical ABS and PVC piping every 48 inches.

3.5 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join 
dissimilar piping materials.

C. Connect drainage and vent piping to the following:

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than 
required by plumbing code.  Refer to Division 15 Section "Plumbing Fixtures."

3.6 FIELD QUALITY CONTROL

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must 
be made.  Perform tests specified below in presence of authorities having jurisdiction.
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1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures.

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe 
tests specified below and to ensure compliance with requirements.

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection.

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction 
or, in absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been altered, 
extended, or repaired.  If testing is performed in segments, submit separate report for each 
test, complete with diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent 
piping until it has been tested and approved.  Expose work that was covered or concealed 
before it was tested.

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping, except outside 
leaders, on completion of roughing-in.  Close openings in piping system and fill with water 
to point of overflow, but not less than 10-foot head of water.  From 15 minutes before 
inspection starts to completion of inspection, water level must not drop.  Inspect joints for 
leaks.

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled 
with water, test connections and prove they are gastight and watertight.  Plug vent-stack 
openings on roof and building drains where they leave building.  Introduce air into piping 
system equal to pressure of 1-inch wg.  Use U-tube or manometer inserted in trap of water 
closet to measure this pressure.  Air pressure must remain constant without introducing 
additional air throughout period of inspection.  Inspect plumbing fixture connections for 
gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained.

6. Prepare reports for tests and required corrective action.

3.7 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.

3.8 PIPING SCHEDULE

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.

B. Aboveground, soil and waste piping NPS 6 and smaller shall be any of the following:
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1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings; CISPI heavy-duty hubless-piping couplings; and 

coupled joints.
3. Copper DWV tube, copper drainage fittings, and soldered joints.
4. Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints (If approved by 

local jurisdiction before bidding).

C. Underground, soil, waste, and vent piping NPS 6 and smaller shall be any of the following:

1. Service class, cast-iron soil piping; gaskets and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings; CISPI cast-iron hubless-piping couplings; and 

coupled joints.
3. Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints (If approved by 

local jurisdiction before bidding).

END OF SECTION 15150
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SECTION 15410 - PLUMBING FIXTURES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Faucets.
2. Lavatories.
3. Showers.
4. Bathtubs
5. Kitchen sinks.
6. Laundry trays.
7. Dishwasher air-gap fittings.
8. Disposers.
9. Water closets.
10. Toilet seats.
11. Supply fittings.
12. Waste fittings.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include diagrams for power, signal, and control wiring.

PART 2 - PRODUCTS

2.1 LAVATORIES

A. Lavatory Manufacturers:
a. Kohler:
b. Eljer:
c. Mansfield:
d. Moen:
e. American Standard:

B. Lavatories: Oval vitreous china, counter mounted.

1. Vitreous-China Lavatories:

2. Fixture:
a. Standard: ASME A112.19.2/CSA B45.1 for vitreous-china lavatories.
b. Type: Self-rimming.
c. Faucet-Hole Punching: Three holes, 2-inch (51-mm) centers.
d. Color: White.

3. Supply Fittings: Comply with requirements in "Supply Fittings" Article.
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4. Waste Fittings: Comply with requirements in "Waste Fittings" Article.

C. Lavatories: Rectangular, vitreous china, wall mounted.
1. Fixture:

a. Standard: ASME A112.19.2/CSA B45.1.
b. Rectangular Nominal.
c. Faucet-Hole Punching: Three holes, 2-inch (51-mm) centers.
d. Faucet-Hole Location: Top.
e. Color: White.

2. Supply Fittings: Comply with requirements in "Supply Fittings" Article.
3. Waste Fittings: Comply with requirements in "Waste Fittings" Article.

2.2 LAVATORY FAUCETS

A. Lavatory faucet Manufacturers:
a. Kohler:
b. Eljer:
c. Moen:
d. American Standard:

B. NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System Components - 
Health Effects," for faucet materials that will be in contact with potable water.

C. Lavatory Faucets Two-handle mixing valve. 

1. Standard: ASME A112.18.1/CSA B125.1.
2. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and 

fixture holes; coordinate outlet with spout and fixture receptor.
3. Body Material: General-duty, solid brass.
4. Finish: Polished chrome plate.
5. Maximum Flow Rate: 1.2 gpm.
6. Centers: 4 inches .
7. Mounting: Deck, exposed.
8. Valve Handle(s): Lever , 3inch or ADA Wrist blade, 4 inches .
9. Drain: Grid.

2.3 SHOWERS

A. Shower Manufacturers:
a. Oasis
b. Kohler:
c. American Standard:

B. Showers SH-1: Accessible PMMA with seat, grab bars, base, and faucet.

1. Standards: ANSI Z124.1.2 and ICC/ANSI A117.1 for roll-in shower compartments.
2. Nominal Size: 60 by 36 inches.
3. Surround: One piece.
4. Bathing Surface: Slip resistant according to ASTM F462.
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5. Color: White.
6. Accessibility Options: Include grab bar and bench.

2.4 SHOWER FAUCETS

A. Shower Faucet Manufacturers:
d. Kohler:
e. Eljer:
f. Mansfield:
g. Moen:
h. American Standard:

B. NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System Components - 
Health Effects," for faucet materials that will be in contact with potable water.

C. Shower Faucets Single handle, thermostatic, mixing valve.

1. Single-Handle, Thermostatic Faucets:

2. Fixture:

a. Standard: ASME A112.18.1/CSA B125.1.
b. General: Include hot- and cold-water indicators; check stops; and hand head 

complying with ASSE 1014 with arm, flange, hose, and bracket. Coordinate faucet 
inlets with supplies.

c. Body Material: Solid brass.
d. Finish: Polished chrome plate.
e. Maximum Flow Rate: 1.5 gpm.
f. Backflow-Prevention Device for Hand-Held Shower: Required.
g. Check Stops: Check-valve type, integral with or attached to body; on hot- and cold-

water supply connections.

2.5 BATHTUBS

A. Bathtubs PMMA, with shower.

1. PMMA Bathtubs:

2. Fixture:
a. Standard: ANSI Z124.1.2 for PMMA bathtubs.
b. Bathing Surface: Slip resistant according to ASTM F462.
c. Size: 60 by 30 inches (1525 by 762 mm with front apron.
d. Color: White.
e. Drain: NPS 1-1/2 (DN 40); chrome-plated-brass, pop-up waste and overflow.

3. Tub Filler: Chrome-plated-brass diverter spout.
4. Waste Fittings:

a. Standard: ASME A112.18.2/CSA B45.125.2.
b. Drain: Stainless steel or chrome-plated brass, removable strainer.
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c. Overflow: Chrome-plated-brass escutcheon with toggle drain-plug device.
d. Drain Piping: NPS 1-1/2 (DN 40) cast-brass overflow, P-trap, and waste.

2.6 BATHTUB FAUCETS

A. Shower Faucet Manufacturers:
i. Kohler:
j. Eljer:
k. Mansfield:
l. Moen:
m. American Standard:

B. NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System Components - 
Health Effects," for faucet materials that will be in contact with potable water.

C. Shower Faucets Single handle, thermostatic, mixing valve.

1. Single-Handle, Thermostatic Faucets:

2. Fixture:

a. Standard: ASME A112.18.1/CSA B125.1.
b. General: Include hot- and cold-water indicators; check stops. Coordinate faucet 

inlets with supplies.
c. Body Material: Solid brass.
d. Finish: Polished chrome plate.
e. Maximum Flow Rate: 1.5 gpm.
f. Check Stops: Check-valve type, integral with or attached to body; on hot- and cold-

water supply connections.

2.7 KITCHEN SINKS

A. Kitchen Sinks Two bowl, counter mounted, stainless steel. 

1. Stainless-Steel Kitchen Sinks:

2. Fixture:
a. Standard: ASME A112.19.3/CSA B45.4 for stainless-steel kitchen sinks.
b. Overall Dimensions: 33 inches by 22 inches.
c. Bowl:

1) Drain: 3-1/2-inch crumb cup and outlet for disposer.

a) Location: Centered in bowl.
3. Supply Fittings: Comply with requirements in "Supply Fittings" Article.
4. Waste Fittings: Comply with requirements in "Waste Fittings" Article, except include 

continuous waste for multi-bowl sinks.
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2.8 SINK FAUCETS

A. NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System Components - 
Health Effects," for faucet materials that will be in contact with potable water.

B. Sink Faucets: Solid brass, kitchen sink.

1. General-Duty, Solid-Brass Faucets:
2. Standard: ASME A112.18.1/CSA B125.1.
3. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and 

fixture holes; coordinate outlet with spout and fixture receptor.
4. Finish: Polished chrome plate.
5. Maximum Flow Rate: 2.5 gpm (9.5 L/min.).
6. Mixing Valve: Two-lever handle.
7. Centers:8 inches (203 mm).
8. Mounting: Deck.
9. Handle(s): Lever.
10. Spout Type: Swivel gooseneck.

2.9 DISPOSERS

A. Disposers: Continuous-feed household, food waste.
1. Standards: ASSE 1008 and UL 430, and listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application.
2. General: Include reset button; wall switch; corrosion-resistant chamber with jam-resistant, 

cutlery- or stainless-steel grinder or shredder; NPS 1-1/2 (DN 40) outlet; quick-mounting, 
stainless-steel sink flange; antisplash guard; and combination cover/stopper.

3. Motor: 115 V ac, 1725 rpm, 1/2 hp with overload protection.

2.10 WATER CLOSETS

A. Water Closets WC-1: Floor mounted, floor outlet, close coupled (gravity tank), 1.6-Gal./Flush, 
vitreous china.
1. Bowl:

a. Standards: ASME A112.19.2/CSA B45.1, ASME A112.19.5, and ASSE 1037.
b. Height: Standard.
c. Rim Contour: Regular.
d. Color: White.

2. Supply Fittings:
a. Standard: ASME A112.18.1/CSA B125.1.
b. Supply Piping: Chrome-plated-brass pipe or chrome-plated-copper tube matching 

water-supply piping size. Include chrome-plated wall flange.
c. Stop: Chrome-plated-brass, one-quarter-turn, ball-type or compression stop with 

inlet connection matching water-supply piping type and size.
1) Operation: Wheel handle.

d. Riser:
1) Size: NPS 3/8 (DN 10).
2) Material: Chrome-plated, soft-copper flexible tube riser.



PLUMBING FIXTURES 15410 - 6

B. Water Closets WC-2: Floor mounted, floor outlet, close coupled (gravity tank), 1.6-Gal./Flush, 
vitreous china.
1. Bowl:

a. Standards: ASME A112.19.2/CSA B45.1, ASME A112.19.5, and ASSE 1037.
b. Height: Handicapped.
c. Rim Contour: Elongated.
d. Color: White.

2. Supply Fittings:
a. Standard: ASME A112.18.1/CSA B125.1.
b. Supply Piping: Chrome-plated-brass pipe or chrome-plated-copper tube matching 

water-supply piping size. Include chrome-plated wall flange.
c. Stop: Chrome-plated-brass, one-quarter-turn, ball-type or compression stop with 

inlet connection matching water-supply piping type and size.
1) Operation: Wheel handle.

d. Riser:
1) Size: NPS 3/8 (DN 10).

2.11 TOILET SEATS

A. Toilet Seats WC-1:
1. Standard: IAPMO/ANSI Z124.5.
2. Material: Plastic.
3. Type: Residential.
4. Configuration: Closed front with cover.
5. Size: Regular.
6. Hinge Type: Self-sustaining.
7. Color: White.

B. Toilet Seats WC-2:
1. Standard: IAPMO/ANSI Z124.5.
2. Material: Plastic.
3. Type: Residential.
4. Configuration: Closed front with cover.
5. Size: Elongated.
6. Hinge Type: Self-sustaining.
7. Color: White.

2.12 SUPPLY FITTINGS

A. NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System Components - 
Health Effects," for faucet materials that will be in contact with potable water.

B. Standard: ASME A112.18.1/CSA B125.1.

C. Lavatory and Kitchen Sink Supply Fittings:

1. Supply Piping: Chrome-plated-brass pipe or chrome-plated-copper tube matching water-
supply piping size. Include chrome-plated wall flange.
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2. Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression stop with inlet 
connection matching water-supply piping type and size.

a. Operation: Wheel handle.

3. Risers:

a. Size: NPS 3/8 (DN 10) for lavatories and kitchen sinks.
b. Material: Chrome-plated, soft-copper flexible tube riser.

2.13 WASTE FITTINGS

A. Standard: ASME A112.18.2/CSA B125.2.

B. Drain: Grid type with NPS 1-1/4 (DN 32) offset tailpiece for accessible lavatories.

C. Drain: Pop-up type with NPS 1-1/4 (DN 32) straight tailpiece as part of faucet for standard 
lavatories.

D. Drain: NPS 1-1/2 (DN 40) offset tailpiece for accessible kitchen sinks.

E. Trap:

1. Size: NPS 1-1/4 (DN 32) lavatories.
2. Size: NPS 1-1/2 (DN 40) for kitchen sinks.
3. 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.

2.14 GROUT

A. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout.

B. Characteristics: Non-shrink; recommended for interior and exterior applications.

C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

D. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install plumbing fixtures level and plumb according to roughing-in drawings.

B. Install floor-mounted water closets on closet flange attachments to drainage piping.

C. Install counter-mounting fixtures in and attached to casework.
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D. Install pedestal lavatories on pedestals and secured to wood blocking in wall.

E. Install water-supply piping with stop on each supply to each fixture to be connected to water 
distribution piping. Attach supplies to supports or substrate within pipe spaces behind fixtures. 
Install stops in locations where they can be easily reached for operation.

1. Exception: Use ball valves if supply stops are not specified with fixture. 

F. Install tanks for accessible, tank-type water closets with lever handle mounted on wide side of 
compartment.

G. Install toilet seats on water closets.

H. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets 
are not available with required rates and patterns. Include adapters if required.

I. Install shower flow-control fittings with specified maximum flow rates in shower arms.

J. Install traps on fixture outlets.

1. Exception: Omit trap on fixtures with integral traps.
2. Exception: Omit trap on indirect wastes unless otherwise indicated.

K. Install disposer in outlet of each sink indicated to have disposer (on the dishwasher side). Install 
switch where indicated or in wall adjacent to sink if location is not indicated.

L. Connect inlet hose to dishwasher and outlet hose to disposer.

M. Set shower receptors in leveling bed of cement grout.

N. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of 
accessible lavatories. 

O. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. 

P. Seal joints between plumbing fixtures, counters, floors, and walls using sanitary-type, one-part, 
mildew-resistant silicone sealant. Match sealant color to fixture color.

3.2 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. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of 
accessible lavatories. 

3.3 ADJUSTING

A. Operate and adjust plumbing fixtures and controls. Replace damaged and malfunctioning fixtures, 
fittings, and controls.
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B. Adjust water pressure at faucets to produce proper flow.

3.4 CLEANING AND PROTECTION

A. After completing installation of plumbing fixtures, inspect and repair damaged finishes.

B. Clean plumbing fixtures, faucets, and other fittings with manufacturers' recommended cleaning 
methods and materials.

C. Provide protective covering for installed plumbing fixtures and fittings.

D. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 
Owner.

END OF SECTION 15410
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SECTION 15430 - PLUMBING EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Residential, electric, storage, domestic-water heaters.
2. Domestic-water heater accessories.
3. Submersible sump pumps.
4. Sump-pump basins and basin covers

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings:

1. Include diagrams for power, signal, and control wiring.

1.3 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of residential and tankless, electric, domestic-water heater.

B. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to 
authorities having jurisdiction.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.5 COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

1.6 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of electric, domestic-
water heaters that fail in materials or workmanship within specified warranty period.

1. Warranty Periods: From date of Substantial Completion.

a. Residential, Electric, Storage, Domestic-Water Heaters:

1) Storage Tank: Five years.
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2) Controls and Other Components: Two years.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
an NRTL, and marked for intended location and use.

B. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 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 and NSF 372.

2.2 RESIDENTIAL, ELECTRIC, DOMESTIC-WATER HEATERS

A. Residential, Heat Pump/Electric, Storage, Domestic-Water Heaters:
1. Standard: UL 174.
2. Storage-Tank Construction: Steel.

a. Tappings: ASME B1.20.1 pipe thread.
b. Pressure Rating: 150 psig (1035 kPa).
c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-

water tank linings, including extending lining material into tappings.

3. Factory-Installed, Storage-Tank Appurtenances:

a. Anode Rod: Replaceable magnesium.
b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
c. Drain Valve: Corrosion-resistant metal with hose-end connection.
d. Insulation: Comply with ASHRAE/IES 90.1.
e. Jacket: Steel, cylindrical, with enameled finish or high-impact composite material.
f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
g. Heating Elements: Electric, screw-in immersion type.
h. Temperature Control: Adjustable thermostat.
i. Safety Control: High-temperature-limit cutoff device or system.
j. Relief Valve: ASME rated and stamped for combination temperature-and-pressure 

relief valves. Include relieving capacity at least as great as heat input, and include 
pressure setting less than working-pressure rating of domestic-water heater. Select 
relief valve with sensing element that extends into storage tank.
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2.3 DOMESTIC-WATER HEATER ACCESSORIES

A. Drain Pans: Corrosion-resistant metal with raised edge. Include dimensions not less than base of 
domestic water heater and include drain outlet not less than NPS 3/4 (DN 20) with 
ASME B1.20.1 pipe threads.

B. Combination Temperature-and-Pressure Relief Valves: ASME rated and stamped. Include 
relieving capacity at least as great as heat input, and include pressure setting less than working-
pressure rating of domestic-water heater. Select relief valves with sensing element that extends 
into storage tank.

2.4 SOURCE QUALITY CONTROL

A. Factory Tests: Test and inspect domestic-water heaters specified to be ASME-code construction, 
in accordance with ASME Boiler and Pressure Vessel Code.

B. Heat Pump, domestic-water heaters will be considered defective if they do not pass tests and 
inspections.

C. Prepare test and inspection reports.

2.5 SUBMERSIBLE SUMP PUMPS

A. Submersible, Fixed-Position, Single-Seal Sump Pumps:
1. Description: Factory-assembled and -tested sump-pump unit.
2. Pump Type: Submersible, end-suction, single-stage, close-coupled, overhung-impeller, 

centrifugal sump pump as defined in HI 1.1-1.2 and HI 1.3.
3. Pump Casing: Cast iron, with strainer inlet, legs that elevate pump to permit flow into 

impeller, and vertical discharge for piping connection.
4. Impeller: Statically and dynamically balanced, ASTM A48/A48M, Class No. 25 A cast 

iron design for clear wastewater handling, and keyed and secured to shaft.
5. Pump and Motor Shaft: Stainless steel, with factory-sealed, grease-lubricated ball bearings.
6. Seal: Mechanical.
7. Motor: Hermetically sealed, capacitor-start type; with built-in overload protection; lifting 

eye or lug; and three-conductor, waterproof power cable of length required and with 
grounding plug and cable-sealing assembly for connection at pump.
a. Motor Housing Fluid: Oil.
b. Enclosure: NEMA 250, Type 1.
c. Switch Type: Pedestal-mounted float switch with float rods and rod buttons.

2.6 SUMP-PUMP BASINS AND BASIN COVERS

A. Basins: Factory-fabricated, watertight, cylindrical, basin sump with top flange and sidewall 
openings for pipe connections.
1. Material: Fiberglass or Polyethylene.
2. Anchor Flange: Same material as or compatible with basin sump, cast in or attached to 

sump, in location and of size required to anchor basin in concrete slab.
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B. Basin Covers: Fabricate metal cover with openings for access to pumps, pump shafts, control 
rods, discharge piping, vent connections, and power cables.
1. Reinforcement: Steel or cast iron, capable of supporting foot traffic for basins installed in 

foot-traffic areas.

PART 3 - EXECUTION

3.1 DOMESTIC-WATER HEATER INSTALLATION

A. Residential, Heat Pump/Electric, Domestic-Water Heater Mounting: Install residential, electric, 
domestic-water heaters on floor.

1. Maintain manufacturer's recommended clearances.
2. Arrange units so controls and devices that require servicing are accessible.
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 Heat Pump/electric, domestic-water heaters level and plumb, in accordance with layout 
drawings, original design, and referenced standards. Maintain manufacturer's recommended 
clearances. 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.

C. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use 
relief valves with sensing elements that extend into tanks. Extend domestic-water heater relief-
valve outlet, with drain piping same as domestic-water piping in continuous downward pitch, and 
discharge by positive air gap onto closest floor drain.

D. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or 
over floor drains.

E. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage 
tanks without integral or fitting-type heat traps.

F. Fill electric, domestic-water heaters with water.

G. Install dielectric fittings in all locations where piping of dissimilar metals is to be joined. The 
wetted surface of the dielectric fitting contacted by potable water shall contain less than 0.25 
percent of lead by weight.

3.2 SUMP-PUMP INSTALLATION

A. Pump Installation Standards: Comply with HI 1.4 for installation of sump pumps.



PLUMBING EQUIPMENT 15430 - 5

3.3 PIPING 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.

END OF SECTION 15430
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SECTION 15731 - SMALL SPLIT-SYSTEM HEATING AND COOLING

PART 1 - GENERAL

1.1. SUMMARY

A. Section includes split-system air-conditioning and heat-pump units consisting of separate 
evaporator-fan and compressor-condenser components.

1.2. ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other 
work.

C. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection.

1.3. INFORMATIONAL SUBMITTALS

A. Warranty: Sample of special warranty.

B. CLOSEOUT SUBMITTALS

C. Operation and maintenance data.

1.4. QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

B. ASHRAE Compliance:

C. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard 
for Refrigeration Systems."

1.5. WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of split-system air-conditioning units that fail in materials or 
workmanship within specified warranty period.

B. Warranty Period:

1. For Compressor: Five year(s) from date of Substantial Completion.

2. For Parts: One year(s) from date of Substantial Completion.

3. For Labor: One year(s) from date of Substantial Completion.

PART 1 - PRODUCTS

1.1. MANUFACTURERS

A. The Carrier Corporation

B. The Trane Company
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C. Lenexox.

1.2. SYSTEM DESIGN

A. Mini Split System Heating and Cooling Units:  Self-contained, packaged, matched 
factory-engineered and assembled, pre-wired indoor and outdoor units; UL listed. 

B. Heating:  Heat pump heating.
C. Cooling:  Outdoor electric condensing unit with evaporator coil in central ducted indoor 

unit.
D. Provide refrigerant lines internal to units and between indoor and outdoor units, factory 

sized and cleaned, dried, pressurized and sealed, with insulated suction line.

1.3. Split System Heating and Cooling Units:  Matched factory-engineered and assembled, pre-
wired indoor and outdoor units; UL listed. 
A. Heating:  Heat pump and electric resistance heating.
B. Cooling:  Outdoor electric condensing unit with evaporator coil in central ducted indoor 

unit.
C. Provide refrigerant lines internal to units and between indoor and outdoor units, factory 

sized and cleaned, dried, pressurized and sealed, with insulated suction line.

1.4. MINI SPLIT SYSTEM:

A. INDOOR UNITS

1. Wall-Mounted, Evaporator-Fan Components:
2. Cabinet: Enameled steel with removable panels on front and ends in color selected 

by Architect, and discharge drain pans with drain connection.
3. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and 

thermal-expansion valve. Comply with ARI 206/110.
4. Fan: Direct drive, centrifugal.
5. Fan Motors:

a. Comply with NEMA designation, temperature rating, service factor, 
enclosure type, and efficiency."
b. Multispeed with internal thermal protection and permanent lubrication.

6. Drain Connection: Located at lowest point of pan and sized to prevent overflow. 
Terminate with threaded nipple on one end of pan.

7. Filter-Holding Frames: Arranged for flat or angular orientation, with access doors 
on both sides of unit. Filters shall be removable from one side or lifted out from 
access plenum.

8. Disposable Panel Filters:

B. OUTDOOR UNITS

1. Air-Cooled, Compressor-Condenser Components:
2. Casing: Steel, finished with baked enamel in color selected by Architect, with 

removable panels for access to controls, weep holes for water drainage, and 
mounting holes in base. Provide brass service valves, fittings, and gage ports on 
exterior of casing.

3. Compressor Type: Scroll.
4. Compressor motor with manual-reset high-pressure switch and automatic-reset 

low-pressure switch.
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5. Refrigerant: R-410A.
6. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and liquid 

sub-cooler. Comply with ARI 206/110.
7. Heat-Pump Components: Reversing valve and low-temperature-air cutoff 

thermostat.
8. Fan: Aluminum-propeller type, directly connected to motor.
9. Motor: Permanently lubricated, with integral thermal-overload protection.
10. Low Ambient Kit: Permits operation down to 45 deg F (7 deg C).
11. Mounting Base: Polyethylene.

C. ACCESSORIES

1. Room Thermostat:  Wall-mounted, programmable room thermostat to maintain 
temperature setting; low-voltage; with following features:

a. System selector switch (heat-off-cool-auto) and fan control switch (auto-
on).
b. Automatic switching from heating to cooling.
c. Selection features including degree F or degree C display, 12 or 24 hour 
clock, keyboard disable, remote sensor, fan on-auto.
d. Battery replacement without program loss.
e. Thermostat display:
f. Time of day.
g. Actual room temperature.
h. Programmed temperature.
i. Programmed time.
j. Duration of timed override.
k. Day of week.
l. System mode indication:  heating, cooling, fan auto, off, and on.

2. Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory 
cleaned, dried, pressurized, and sealed; factory-insulated suction line with flared 
fittings at both ends.

3. Drain Hose: For condensate.

1.5. SPLIT SYSTEM HEATING AND COOLING UNITS

A. INDOOR UNITS

1. Floor Evaporator-Fan Components:
2. Cabinet: Enameled steel with removable panels on front and ends.
3. Insulation: Faced, glass-fiber duct liner.
4. Drain Pans: Galvanized steel, with connection for drain; insulated.
5. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and 

thermal-expansion valve. Comply with ARI 206/110.
6. Electric Coil: Helical, nickel-chrome, resistance-wire heating elements; with 

refractory ceramic support bushings, automatic-reset thermal cutout, built-in 
magnetic contactors, manual-reset thermal cutout, airflow proving device, and one-
time fuses in terminal box for overcurrent protection.

7. Fan: Forward-curved, double-width wheel of galvanized steel; directly connected 
to motor.
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8. Fan Motors: Comply with NEMA designation, temperature rating, service factor, 
enclosure type, and efficiency requirements.  Multispeed with internal thermal 
protection and permanent lubrication.

9. Filter-Holding Frames: Arranged for flat or angular orientation, with access doors 
on both sides of unit.  Filters shall be removable from one side or lifted out from 
access plenum.

10. Disposable Panel Filters: Thickness: 1 inch

B. OUTDOOR UNITS

1. Air-Cooled, Compressor-Condenser Components:
2. Casing: Steel, finished with baked enamel in color selected by Architect, with 

removable panels for access to controls, weep holes for water drainage, and 
mounting holes in base. Provide brass service valves, fittings, and gage ports on 
exterior of casing.

3. Compressor Type: Scroll.
4. Compressor motor with manual-reset high-pressure switch and automatic-reset 

low-pressure switch.
5. Refrigerant: R-410A.
6. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and liquid 

sub-cooler. Comply with ARI 206/110.
7. Heat-Pump Components: Reversing valve and low-temperature-air cutoff 

thermostat.
8. Fan: Aluminum-propeller type, directly connected to motor.
9. Motor: Permanently lubricated, with integral thermal-overload protection.
10. Low Ambient Kit: Permits operation down to 45 deg F (7 deg C).
11. Mounting Base: Polyethylene.

C. ACCESSORIES

1. Room Thermostat:  Wall-mounted, programmable room thermostat to maintain 
temperature setting; low-voltage; with following features:

a. System selector switch (heat-off-cool-auto) and fan control switch (auto-
on).
b. Automatic switching from heating to cooling.
c. Preferential rate control to minimize overshoot and deviation from 
setpoint.
d. Set-up for four separate temperatures per day.
e. Instant override of setpoint for continuous or timed period from one hour 
to 31 days.
f. Short cycle protection.
g. Programming based on weekdays, Saturday and Sunday; or every day of 
the week.
h. Selection features including degree F or degree C display, 12 or 24 hour 
clock, keyboard disable, remote sensor, fan on-auto.
i. Battery replacement without program loss.
j. Thermostat display:
k. Time of day.
l. Actual room temperature.
m. Programmed temperature.
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n. Programmed time.
o. Duration of timed override.
p. Day of week.
q. System mode indication:  heating, cooling, fan auto, off, and on.

PART 3 - EXECUTION

3.1. EXAMINATION 

A. Verify that substrates are ready for installation of units and openings are as indicated on 
shop drawings.  

B. Verify that proper power supply is available and in correct location.

3.2. INSTALLATION 

A. Install in accordance with manufacturer's instructions and requirements of local 
authorities having jurisdiction.

B. Install in accordance with NFPA 90A and NFPA 90B.

C. Install refrigeration systems in accordance with ASHRAE Std 15.

D. Pipe drain from cooling coils to nearest floor drain.

END OF SECTION 15731
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SECTION 15762 - WALL UNIT HEATERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes wall heaters with propeller fans and electric-resistance heating coils.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include rated capacities, operating characteristics, furnished specialties, and accessories.

B. Shop Drawings:
1. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection.

2. Include equipment schedules to indicate rated capacities, operating characteristics, 
furnished specialties, and accessories.

3. Wiring Diagrams: Power, signal, and control wiring.

1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

PART 2 - PRODUCTS

2.1 DESCRIPTION

A. Assembly including chassis, electric heating coil, fan, motor, and controls. Comply with 
UL 2021.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application.

2.2 CABINET

A. Front Panel: Extruded-aluminum bar grille, with removable panels fastened with tamperproof 
fasteners.

B. Finish: Baked enamel over baked-on primer with manufacturer's standard color selected by 
Architect, applied to factory-assembled and -tested wall and ceiling heaters before shipping.
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C. Surface-Mounted Cabinet Enclosure: Steel with finish to match cabinet.

2.3 COIL

A. Electric-Resistance Heating Coil: Nickel-chromium heating wire, free from expansion noise and 
60-Hz hum, embedded in magnesium oxide refractory and sealed in corrosion-resistant metallic 
sheath. Terminate elements in stainless-steel, machine-staked terminals secured with stainless-
steel hardware, and limit controls for high-temperature protection. Provide integral circuit breaker 
for overcurrent protection.

2.4 FAN AND MOTOR

A. Fan: Aluminum propeller directly connected to motor.

B. Motor: Permanently lubricated. Comply with requirements in Section 230513 "Common Motor 
Requirements for HVAC Equipment."

2.5 CONTROLS

A. Controls: 
1. Wall Unit-mounted thermostat.
2. Ceiling Units-remote thermostat.

B. Electrical Connection: Factory wire motors and controls for a single field connection with 
disconnect switch.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install unit heaters to comply with NFPA 90A.

B. Install unit heaters level and plumb.

END OF SECTION 15762
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SECTION 15815 - METAL DUCTS

1) GENERAL

(1) RELATED DOCUMENTS

(a) Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this 

Section.

(2) SUMMARY

(a) This Section includes metal ducts for supply, return, outside, and exhaust air-

distribution systems in pressure classes from minus 2- to plus 10-inch wg.  Metal ducts 

include the following:

(i) Rectangular ducts and fittings.

(ii) Single-wall, round spiral-seam ducts and formed fittings.

(b) Related Sections include the following:

(i) Division 15 Section "Duct Accessories" for dampers, sound-control devices, duct-

mounting access doors and panels, turning vanes, and flexible ducts.

(3) SYSTEM DESCRIPTION

(a) Duct system design, as indicated, has been used to select size and type of air-moving 

and -distribution equipment and other air system components.  Changes to layout or 

configuration of duct system must be specifically approved in writing by Architect.  

Accompany requests for layout modifications with calculations showing that proposed 

layout will provide original design results without increasing system total pressure.

(4) QUALITY ASSURANCE

(a) NFPA Compliance:

(i) NFPA 90A, "Installation of Air Conditioning and Ventilating Systems."

(ii) NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

2) PRODUCTS

(1) MANUFACTURERS

(a) In other Part 2 articles where titles below introduce lists, the following requirements 

apply to product selection:

(i) Manufacturers:  Subject to compliance with requirements, provide products by one 

of the manufacturers specified.
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(2) SHEET METAL MATERIALS

(a) Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" 

for acceptable materials, material thicknesses, and duct construction methods, unless 

otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roller 

marks, stains, discolorations, and other imperfections.

(b) Galvanized Sheet Steel: Lock-forming quality; complying with ASTM A 653/A 653M 

and having G60 coating designation; ducts shall have mill-phosphatized finish for 

surfaces exposed to view.

(c) 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.

(3) SEALANT MATERIALS

(a) Joint and Seam Sealants, General:  The term "sealant" is not limited to materials of 

adhesive or mastic nature but includes tapes and combinations of open-weave fabric 

strips and mastics.

(b) Water-Based Joint and Seam Sealant:  Flexible, adhesive sealant, resistant to UV light 

when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts.

(c) Solvent-Based Joint and Seam Sealant:  One-part, non-sag, solvent-release-curing, 

polymerized butyl sealant formulated with a minimum of 75 percent solids.

(d) Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant 

complying with ASTM C 920, Type S, Grade NS, Class 25, Use O.

(e) Flange Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer.

(4) HANGERS AND SUPPORTS

(a) Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel 

fasteners appropriate for construction materials to which hangers are being attached.

(i) Use powder-actuated concrete fasteners for standard-weight aggregate concretes 

or for slabs more than 4 inches thick.

(ii) Exception:  Do not use powder-actuated concrete fasteners for lightweight-

aggregate concretes or for slabs less than 4 inches thick.

(b) Hanger Materials:  Galvanized sheet steel or threaded steel rod.

(i) Hangers Installed in Corrosive Atmospheres:  Electrogalvanized, all-thread rods 

or galvanized rods with threads painted with zinc-chromate primer after 

installation.
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(ii) Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction 

Standards--Metal and Flexible" for steel sheet width and thickness and for steel 

rod diameters.

(iii) Galvanized-steel straps attached to aluminum ducts shall have contact surfaces 

painted with zinc-chromate primer.

(c) Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; 

compatible with duct materials.

(d) Trapeze and Riser Supports:  Steel shapes complying with ASTM A 36/A 36M.

(i) Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.

(ii) Supports for Stainless-Steel Ducts:  Stainless-steel support materials.

(iii) Supports for Aluminum Ducts:  Aluminum support materials unless materials are 

electrolytically separated from ducts.

(5) RECTANGULAR DUCT FABRICATION

(a) Fabricate ducts, elbows, transitions, offsets, branch connections, and other 

construction according to SMACNA's "HVAC Duct Construction Standards--Metal 

and Flexible" and complying with requirements for metal thickness, reinforcing types 

and intervals, tie-rod applications, and joint types and intervals.

(i) Lengths:  Fabricate rectangular ducts in lengths appropriate to reinforcement and 

rigidity class required for pressure class.

(ii) Deflection:  Duct systems shall not exceed deflection limits according to 

SMACNA's "HVAC Duct Construction Standards--Metal and Flexible."

(b) Transverse Joints:  Prefabricated slide-on joints and components constructed using 

manufacturer's guidelines for material thickness, reinforcement size and spacing, and 

joint reinforcement.

(c) Cross Breaking or Cross Beading:  Cross break or cross bead duct sides 19 inches and 

larger and 0.0359-inch-thick or less, with more than 10 sq. ft. of non-braced panel area.

(6) ROUND AND FLAT-OVAL DUCT AND FITTING FABRICATION

(a) Diameter as applied to flat-oval ducts in this Article is the diameter of a round duct 

with a circumference equal to the perimeter of a given size of flat-oval duct.

(b) Round, Longitudinal- and Spiral Lock-Seam Ducts:  Fabricate supply ducts of 

galvanized steel according to SMACNA's "HVAC Duct Construction Standards-Metal 

and Flexible."
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(c) Flat-Oval, Spiral Lock Longitudinal and Spiral Lock-Seam Ducts:  Fabricate supply 

ducts according to SMACNA's "HVAC Duct Construction Standards--Metal and 

Flexible."

(d) Duct Joints:

(i) Ducts up to 20 Inches in Diameter:  Interior, center-beaded slip coupling, sealed 

before and after fastening, attached with sheet metal screws.

(ii) Ducts 21 to 72 Inches in Diameter:  Three-piece, gasketed, flanged joint consisting 

of two internal flanges with sealant and one external closure band with gasket.

(e) 90-Degree Tees and Laterals and Conical Tees:  Fabricate to comply with SMACNA's 

"HVAC Duct Construction Standards--Metal and Flexible," with metal thicknesses 

specified for longitudinal-seam straight ducts.

(f) Diverging-Flow Fittings:  Fabricate with reduced entrance to branch taps and with no 

excess material projecting from fitting onto branch tap entrance.

(g) Fabricate elbows using die-formed, gored, pleated, or mitered construction. Bend 

radius of die-formed, gored, and pleated elbows shall be 1-1/2 times duct diameter. 

Unless elbow construction type is indicated, fabricate elbows as follows:

(i) Mitered-Elbow Radius and Number of Pieces:  Welded construction complying 

with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible," 

unless otherwise indicated.

(ii) Round Mitered Elbows:  Welded construction with the following metal thickness 

for pressure classes from minus 2- to plus 2-inch wg:

1. Ducts 3 to 36 Inches in Diameter:  0.034 inch.

(iii) Round Mitered Elbows:  Welded construction with the following metal thickness 

for pressure classes from 2- to 10-inch wg:

1. Ducts 3 to 26 Inches in Diameter:  0.034 inch.

(iv) Flat-Oval Mitered Elbows:  Welded construction with same metal thickness as 

longitudinal-seam flat-oval duct.

(v) 90-Degree, 2-Piece, Mitered Elbows:  Use only for supply systems or for material-

handling Class A or B exhaust systems and only where space restrictions do not 

permit using radius elbows.  Fabricate with single-thickness turning vanes.

(vi) Round Elbows 8 Inches and Less in Diameter:  Fabricate die-formed elbows for 

45- and 90-degree elbows and pleated elbows for 30, 45, 60, and 90 degrees only.  

Fabricate nonstandard bend-angle configurations or nonstandard diameter elbows 

with gored construction.
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(vii) Round Elbows 9 through 14 Inches in Diameter:  Fabricate gored or pleated 

elbows for 30, 45, 60, and 90 degrees unless space restrictions require mitered 

elbows.  Fabricate nonstandard bend-angle configurations or nonstandard diameter 

elbows with gored construction.

(viii) Round Elbows Larger Than 14 Inches in Diameter and All Flat-Oval Elbows:  

Fabricate gored elbows unless space restrictions require mitered elbows.

(ix) Die-Formed Elbows for Sizes through 8 Inches in Diameter and All Pressures 

0.040 inch thick with 2-piece welded construction.

(x) Round Gored-Elbow Metal Thickness:  Same as non-elbow fittings specified 

above.

(xi) Flat-Oval Elbow Metal Thickness:  Same as longitudinal-seam flat-oval duct 

specified above.

(xii) Pleated Elbows for Sizes through 14 Inches in Diameter and Pressures through 

10-Inch wg:  0.022 inch.

3) EXECUTION

(1) DUCT APPLICATIONS

(a) Static-Pressure Classes:  Unless otherwise indicated, construct ducts according to the 

following:

(i) Supply Ducts:  1-inch wg.

(ii) Return Ducts (Negative Pressure):  1-inch wg.

(iii) Exhaust Ducts (Negative Pressure):  1-inch wg.

(b) All ductwork located outside of building envelope must be pressure tested per 

International Mechanical code and current SMACNA Standards.

(2) DUCT INSTALLATION

(a) Construct and install ducts according to SMACNA's "HVAC Duct Construction 

Standards--Metal and Flexible," unless otherwise indicated.

(b) Install round and flat-oval ducts in lengths not less than 12 feet unless interrupted by 

fittings.

(c) Install ducts with fewest possible joints.

(d) Install fabricated fittings for changes in directions, size, and shape and for connections.

(e) Install couplings tight to duct wall surface with a minimum of projections into duct.  

Secure couplings with sheet metal screws.  Install screws at intervals of 12 inches, with 

a minimum of 3 screws in each coupling.
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(f) Install ducts, unless otherwise indicated, vertically and horizontally and parallel and 

perpendicular to building lines; avoid diagonal runs.

(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, plus allowance for insulation thickness.

(i) Conceal ducts from view in finished spaces.  Do not encase horizontal runs in solid 

partitions unless specifically indicated.

(j) Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting 

layouts, and similar finished work.

(k) Seal all joints and seams.  Apply sealant to male end connectors before insertion, and 

afterward to cover entire joint and sheet metal screws.

(l) Electrical Equipment Spaces:  Route ducts to avoid passing through transformer vaults 

and electrical equipment spaces and enclosures.

(m) Non-Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions 

and exterior walls and are exposed to view, conceal spaces between construction 

openings and ducts or duct insulation with sheet metal flanges of same metal thickness 

as ducts.  Overlap openings on 4 sides by at least 1-1/2 inches.

(n) Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and 

exterior walls, install appropriately rated fire dampers, sleeves, and firestopping 

sealant.  Fire and smoke dampers are specified in Division 15 Section "Duct 

Accessories."  Firestopping materials and installation methods are specified in 

Division 7 Section "Through-Penetration Firestop Systems."

(o) Protect duct interiors from the elements and foreign materials until building is 

enclosed.  

(3) SEAM AND JOINT SEALING

(a) Seal duct seams and joints according to SMACNA's "HVAC Duct Construction 

Standards--Metal and Flexible" for duct pressure class indicated.

(i) For pressure classes lower than 2-inch wg, seal transverse joints.

(b) Seal ducts before external insulation is applied.

(4) HANGING AND SUPPORTING

(a) Support horizontal ducts within 24 inches of each elbow and within 48 inches of each 

branch intersection.

(b) Support vertical ducts at maximum intervals of 16 feet and at each floor.
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(c) Install upper attachments to structures with an allowable load not exceeding one-fourth 

of failure (proof-test) load.

(d) Install powder-actuated concrete fasteners after concrete is placed and completely 

cured.

(5) CONNECTIONS

(a) Make connections to equipment with flexible connectors according to Division 15 

Section "Duct Accessories."

(b) Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" 

for branch, outlet and inlet, and terminal unit connections.

(6) FIELD QUALITY CONTROL

(a) Perform the following field tests and inspections according to SMACNA's "HVAC Air 

Duct Leakage Test Manual" and prepare test reports:

(i) Disassemble, reassemble, and seal segments of systems to accommodate leakage 

testing and for compliance with test requirements.

(ii) Conduct tests at static pressures equal to maximum design pressure of system or 

section being tested.  If pressure classes are not indicated, test entire system at 

maximum system design pressure.  Do not pressurize systems above maximum 

design operating pressure.  Give seven days' advance notice for testing.

(iii) Maximum Allowable Leakage:  Comply with requirements for Leakage Class 3 

for round and flat-oval ducts, Leakage Class 12 for rectangular ducts in pressure 

classes lower than and equal to 2-inch wg (both positive and negative pressures), 

and Leakage Class 6 for pressure classes from 2- to 10-inch wg.

(iv) Remake leaking joints and retest until leakage is equal to or less than maximum 

allowable.

(7) CLEANING NEW SYSTEMS

(a) Mark position of dampers and air-directional mechanical devices before cleaning and 

perform cleaning before air balancing.

(b) Use service openings, as required, for physical and mechanical entry and for 

inspection.

(i) Create other openings to comply with duct standards.

(ii) Disconnect flexible ducts as needed for cleaning and inspection.

(iii) Remove and reinstall ceiling sections to gain access during the cleaning process.

(c) Clean the following metal duct systems by removing surface contaminants and 

deposits:



METAL DUCTS 15815 - 8

(i) Air outlets and inlets (registers, grilles, and diffusers).

(ii) 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.

(iii) 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.

(iv) Coils and related components.

(v) Return-air ducts, dampers, and actuators except in ceiling plenums and mechanical 

equipment rooms.

(vi) Supply-air ducts, dampers, actuators, and turning vanes.

END OF SECTION 15815
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SECTION 15820 - DUCT ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Volume dampers.
2. Combination fire and smoke dampers.
3. Fire dampers.
4. Turning vanes.
5. Duct-mounting access doors.
6. Flexible connectors.
7. Duct accessory hardware.

1.3 SUBMITTALS

A. Product Data:  For the following:

1. Fire dampers.

2. Combination fire and smoke dampers.

1.4 QUALITY ASSURANCE

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified.

2.2 SHEET METAL MATERIALS
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A. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods, unless otherwise 
indicated.

B. Galvanized Sheet Steel:  Lock-forming quality; complying with ASTM A 653/A 653M and 
having G60 coating designation; ducts shall have mill-phosphatized finish for surfaces exposed 
to view.

C. Stainless Steel:  ASTM A 480/A 480M.

D. Aluminum Sheets:  ASTM B 209, alloy 3003, temper H14; with mill finish for concealed ducts 
and standard, 1-side bright finish for exposed ducts.

E. Extruded Aluminum:  ASTM B 221, alloy 6063, temper T6.

F. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized 
sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

G. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches.

2.3 VOLUME DAMPERS

A. General Description:  Factory fabricated, with required hardware and accessories.  Stiffen damper 
blades for stability.  Include locking device to hold single-blade dampers in a fixed position 
without vibration.  Close duct penetrations for damper components to seal duct consistent with 
pressure class.

1. Pressure Classes of 3-Inch wg or Higher:  End bearings or other seals for ducts with axles 
full length of damper blades and bearings at both ends of operating shaft.

B. Standard Volume Dampers:  Multiple- or single-blade, parallel- or opposed-blade design as 
indicated, standard leakage rating, with linkage outside airstream, and suitable for horizontal or 
vertical applications.

1. Steel Frames:  Hat-shaped, galvanized sheet steel channels, minimum of 0.064-inch-thick, 
with mitered and welded corners; frames with flanges where indicated for attaching to 
walls and flangeless frames where indicated for installing in ducts.

2. Roll-Formed Steel Blades:  0.064-inch- thick, galvanized sheet steel.
3. Aluminum Frames:  Hat-shaped, 0.10-inch- thick, aluminum sheet channels; frames with 

flanges where indicated for attaching to walls; and flangeless frames where indicated for 
installing in ducts.

4. Roll-Formed Aluminum Blades:  0.10-inch- thick aluminum sheet.
5. Extruded-Aluminum Blades:  0.050-inch- thick extruded aluminum.
6. Blade Axles:  Galvanized steel.
7. Bearings:  Oil-impregnated bronze.
8. Tie Bars and Brackets:  Aluminum.
9. Tie Bars and Brackets:  Galvanized steel.
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C. Jackshaft:  1-inch-diameter, galvanized-steel pipe rotating within pipe-bearing assembly mounted 
on supports at each mullion and at each end of multiple-damper assemblies.

1. Length and Number of Mountings:  Appropriate to connect linkage of each damper in 
multiple-damper assembly.

D. Damper Hardware:  Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-
plated steel, and a 3/4-inch hexagon locking nut.  Include center hole to suit damper operating-
rod size.  Include elevated platform for insulated duct mounting.

2.4 FIRE DAMPERS
A. Manufacturers:

1. a. Louvers & Dampers, Inc.
2. b. Nailor Industries Inc.
3. c. Ruskin Company.
4. d. Air Balance.
5. e. American Warming and Ventilating.
6. f. Carnes.
7. g. Cesco.
8. h. Greenheck.
9. i. Penn.
10. j. Prefco.
11. k. Vent Products.

B. Fabricate in accordance with NFPA 90A and UL 555, and as indicated.

C. Fire Rating:  One and one-half and three hours.

D. Frame:  SMACNA Type A with blades in airstream; fabricated with roll-formed, 0.034-inch thick 
galvanized steel; with mitered and interlocking corners.

E. Frame:  SMACNA Type B with blades out airstream; fabricated with roll-formed, 0.034-inch 
thick galvanized steel; with mitered and interlocking corners.

F. Mounting Sleeve:  Factory- or field-installed galvanized, sheet steel.

1. a. Minimum Thickness:  0.052-inch or 0.138-inch thick as indicated, and length to suit 
application.

2. b. Exceptions:  Omit sleeve where damper frame width permits direct attachment of 
perimeter mounting angles on each side of wall or floor, and thickness of damper frame 
complies with sleeve requirements.

G. Mounting Orientation:  Vertical or horizontal as indicated.

H. Blades:  Roll-formed, interlocking, 0.034-inch thick, galvanized, sheet steel.  In place of 
interlocking blades, use full-length, 0.034-inch thick, galvanized steel blade connectors.
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I. Ceiling Dampers:  Galvanized steel, 22 gage (0.76 mm) frame and 16 gage (1.5 mm) flap, two 
layers 0.125 inch (3.2 mm) ceramic fiber on top side and one layer on bottom side for round flaps, 
with locking clip.

J. Ceiling Dampers:  Galvanized steel, 22 gage frame and 16 gage flap, two layers 0.125 inch 
ceramic fiber on top side and one layer on bottom side for round flaps, with locking clip.

K. Horizontal Dampers:  Galvanized steel, 22 gage (0.76 mm) frame, stainless steel closure spring, 
and lightweight, heat retardant non-asbestos fabric blanket.

L. Horizontal Dampers:  Galvanized steel, 22 gage frame, stainless steel closure spring, lightweight, 
heat retardant non-asbestos fabric blanket, and blade lock.

M. Curtain Type Dampers:  Galvanized steel with interlocking blades.  Provide stainless steel closure 
springs and latches for horizontal installations.  Configure with blades out of air stream except 
for 1.0 inch (250 Pa) pressure class ducts up to 12 inches (300 mm) in height.

N. Curtain Type Dampers:  Galvanized steel with interlocking blades.  Provide stainless steel closure 
springs and latches for horizontal installations or closure under air flow conditions.  Configure 
with blades out of air stream except for 1.0 inch pressure class ducts up to 12 inches in height.

O. Multiple Blade Dampers:  16 gage (1.5 mm) galvanized steel frame and blades, oil-impregnated 
bronze or stainless steel sleeve bearings and plated steel axles, 1/8 x 1/2 inch (3.2 x 12.7 mm) 
plated steel concealed linkage, stainless steel closure spring, blade stops, and lock.

P. Multiple Blade Dampers:  16 gage galvanized steel frame and blades, oil-impregnated bronze or 
stainless steel sleeve bearings and plated steel axles, 1/8 x 1/2 inch plated steel concealed linkage, 
stainless steel closure spring, blade stops, and lock.

Q. Fusible Links:  UL 33, separate at 160 degrees F (71 degrees C) with adjustable link straps for 
combination fire/balancing dampers.

R. Fusible Links:  UL 33, separate at 160 degrees F with adjustable link straps for combination 
fire/balancing dampers.

2.5 COMBINATION FIRE AND SMOKE DAMPERS

A. Manufacturers:
1. Louvers & Dampers, Inc:  www.louvers-dampers.com.
2. Nailor Industries Inc:  www.nailor.com.
3. Ruskin Company:  www.ruskin.com.
4. Air Balance.
5. American Warming and Ventilating.
6. Carnes.
7. Cesco.
8. Greenheck.
9. Penn.
10. Prefco.
11. Vent Products.
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B. Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated.

C. Provide factory sleeve and collar for each damper.

D. Multiple Blade Dampers:  Fabricate with 16 gage (1.5 mm) galvanized steel frame and blades, 
oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles, stainless steel 
jamb seals, 1/8 x 1/2 inch (3.2 x 12.7 mm) plated steel concealed linkage, stainless steel closure 
spring, blade stops, and lock, and 1/2 inch (12.7 mm) actuator shaft.

E. Multiple Blade Dampers:  Fabricate with 16 gage galvanized steel frame and blades, oil-
impregnated bronze or stainless steel sleeve bearings and plated steel axles, stainless steel jamb 
seals, 1/8 x 1/2 inch plated steel concealed linkage, stainless steel closure spring, blade stops, and 
lock, and 1/2 inch actuator shaft.

F. Operators:  UL listed and labelled spring return pneumatic type suitable for operation on 0-20 
psig (0-140 kPa) instrument air. Provide end switches to indicate damper position.  Locate damper 
operator on interior of duct and link to damper operating shaft.

G. Operators:  UL listed and labelled spring return pneumatic type suitable for operation on 0-20 
psig instrument air. Provide end switches to indicate damper position; or None - N/A.  Locate 
damper operator on interior; or exterior of duct and link to damper operating shaft.

H. Operators:  UL listed and labelled spring return electric type suitable for 120 volts, single phase, 
60 Hz.  Locate damper operator on interior or exterior of duct and link to damper operating shaft.

I. Normally Closed Smoke Responsive Fire Dampers:  Curtain type, opening by gravity upon 
actuation of electro thermal link, flexible stainless steel blade edge seals to provide constant 
sealing pressure.

J. Normally Open Smoke Responsive Fire Dampers:  Curtain type, closing upon actuation of electro 
thermal link, flexible stainless steel blade edge seals to provide constant sealing pressure, stainless 
steel springs with locking devices to ensure positive closure for units mounted horizontally.

K. Electro Thermal Link:  Fusible link melting at 165 degrees F (74 degrees C); 120 volts, single 
phase, 60 Hz; UL listed and labeled.

L. Electro Thermal Link:  Fusible link melting at 165 degreesF; 120 volts, single phase, 60 Hz; UL 
listed and labeled.

2.6 TURNING VANES

A. Fabricate to comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" 
for vanes and vane runners.  Vane runners shall automatically align vanes.

B. Manufactured Turning Vanes:  Fabricate 1-1/2-inch-wide, single-vane, curved blades of 
galvanized sheet steel set 3/4-inch o.c.; support with bars perpendicular to blades set 2 inches o.c.; 
and set into vane runners suitable for duct mounting.

C. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and 
fibrous-glass fill.
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2.7 DUCT-MOUNTING ACCESS DOORS

A. General Description:  Fabricate doors airtight and suitable for duct pressure class.

B. Door:  Double wall, duct mounting, and rectangular; fabricated of steel sheet metal with insulation 
fill and thickness as indicated for duct pressure class.  Include vision panel where indicated.  
Include 1-by-1-inch butt or piano hinge and cam latches.

1. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets.
2. Provide number of hinges and locks as follows:

a. Less than 12 Inches Square:  Secure with two sash locks.
b. Up to 18 Inches Square:  Two hinges and two sash locks.
c. Up to 24 by 48 Inches:  Three hinges and two compression latches with outside and 

inside handles.
d. Sizes 24 by 48 Inches and Larger:  One additional hinge.

C. Seal around frame attachment to duct and door to frame with neoprene or foam rubber.

D. Insulation:  1-inch-thick, fibrous-glass or polystyrene-foam board.

2.8 FLEXIBLE CONNECTORS

A. General Description:  Flame-retardant or noncombustible fabrics, coatings, and adhesives 
complying with UL 181, Class 1.

B. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches wide attached to two 
strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum 
sheets.  Select metal compatible with ducts.

C. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.

1. Minimum Weight:  26 oz./sq. yd.
2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling.
3. Service Temperature:  Minus 40 to plus 200 deg F.

2.9 FLEXIBLE DUCTS

A.

2.10 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.
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PART 3 - EXECUTION

3.1 APPLICATION AND INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 
Standards-Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts.

B. Provide duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 
aluminum accessories in aluminum ducts.

C. Install backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where indicated.

D. Install volume dampers in ducts with liner; avoid damage to and erosion of duct liner.

E. Provide balancing dampers at points on supply, return, and exhaust systems where branches lead 
from larger ducts as required for air balancing.  Install at a minimum of two duct widths from 
branch takeoff.

F. Provide test holes at fan inlets and outlets and elsewhere as indicated.

G. Install fire and smoke dampers, with fusible links, according to manufacturer's UL-approved 
written instructions.

H. Install duct access doors to allow for inspecting, adjusting, and maintaining accessories and 
terminal units as follows:

1. Adjacent to fire or smoke dampers, providing access to reset or reinstall fusible links.
2. To interior of ducts for cleaning; before and after each change in direction, at maximum 

50-foot spacing.
3. On sides of ducts where adequate clearance is available.

I. Label access doors according to Division 15 Section "Mechanical Identification."

J. Install flexible connectors immediately adjacent to equipment in ducts associated with fans and 
motorized equipment supported by vibration isolators.

K. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct.  
Do not use flexible ducts to change directions.

L. Connect diffusers or light troffer boots to low pressure ducts directly or with maximum 60-inch 
lengths of flexible duct clamped or strapped in place.

M. Connect flexible ducts to metal ducts with   draw bands.

N. Install duct test holes where indicated and required for testing and balancing purposes.

3.2 ADJUSTING
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A. Adjust duct accessories for proper settings.

B. Adjust fire dampers for proper action.

C. Final positioning of manual-volume dampers is specified in Division 15 Section "Testing, 
Adjusting, and Balancing."

END OF SECTION 15820
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SECTION 15835 - HVAC POWER VENTILATORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Ceiling-mounted ventilators.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings:
1. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection.

2. Include diagrams for power, signal, and control wiring.

PART 2 - PRODUCTS

2.1 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 removable for service.

C. Back-draft damper: Integral.

D. Grille: Plastic, louvered grille with flange on intake and thumbscrew or spring retainer attachment 
to fan housing.

E. Electrical Requirements: Junction box for electrical connection on housing and receptacle for 
motor plug-in.

F. Accessories:
1. Ceiling Radiation Damper: Fire-rated assembly with ceramic blanket, stainless steel 

springs, and fusible link.
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PART 3 - EXECUTION

3.1 INSTALLATION OF HVAC POWER VENTILATORS

A. Install power ventilators level and plumb.

B. Ceiling Units: Suspend units from structure; use steel wire or metal straps.

C. Install units with clearances for service and maintenance.

3.2 DUCTWORK CONNECTIONS

A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct 
connections with flexible connectors. 

3.3 ELECTRICAL CONNECTIONS

A. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 
70 and NECA 1.

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in 
Section 260553 "Identification for Electrical Systems."

3.4 CONTROL CONNECTIONS

A. Install control and electrical power wiring to field-mounted control devices.

3.5 FIELD QUALITY CONTROL

A. 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 connections to 

ducts and electrical components are complete. Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches.

3. Verify that there is adequate maintenance and access space.
4. Verify that cleaning and adjusting are complete.
5. Adjust damper linkages for proper damper operation.
6. Verify lubrication for bearings and other moving parts.
7. Verify that manual and automatic volume control and fire and smoke dampers in 
8. Remove and replace malfunctioning units and retest as specified above.

B. Test and adjust controls and safeties. Controls and equipment will be considered defective if they 
do not pass tests and inspections.

C. Prepare test and inspection reports.
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3.6 ADJUSTING

A. Adjust damper linkages for proper damper operation.

END OF SECTION 15835
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SECTION 15850 – DIFFUSERS, REGISTERS AND GRILLES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Rectangular and square ceiling diffusers.
2. Adjustable blade face registers.
3. Fixed face grilles.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 REGISTERS

A. Adjustable Blade Face Register:
1. Material: Steel.
2. Finish: Baked enamel, white.
3. Face Blade Arrangement: Vertical spaced 3/4 inch (19 mm) apart.
4. Core Construction: Integral.
5. Rear-Blade Arrangement: Horizontal spaced 3/4 inch (19 mm) apart.
6. Frame: 1 inch (25 mm) wide.
7. Mounting: Countersunk screw.
8. Damper Type: Adjustable opposed blade.

2.2 GRILLES

A. Fixed Face Grille:
1. Material: Steel.
2. Finish: Baked enamel, white.
3. Face Blade Arrangement: Horizontal; spaced 3/4 inch (19 mm) apart.
4. Face Arrangement: Perforated core.
5. Core Construction: Integral.
6. Frame: 1 inch (25 mm) wide.
7. Mounting: Countersunk screw.

2.3 RECTANGULAR AND SQUARE CEILING DIFFUSERS

A. Material: Steel.
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B. Finish: Baked enamel, white.

C. Face Size: 24 by 24 inches (600 by 600 mm).

D. Face Style: Plaque.

E. Mounting: T-bar.

F. Pattern: Fixed.

G. Dampers: Radial opposed blade.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install diffusers, registers and grilles level and plumb.

B. Outlets and Inlets Locations: 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 location.

C. Install diffusers, registers and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers.

3.2 ADJUSTING

A. After installation, adjust registers and grilles to air patterns indicated, or as directed, before 
starting air balancing.

END OF SECTION 15850



TESTING, ADJUSTING, AND BALANCING 15950 - 1

SECTION 15950 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes TAB to produce design objectives for the following:

1. Air Systems:

a. Constant-volume air systems.

2. HVAC equipment quantitative-performance settings.

1.3 DEFINITIONS

A. Adjust:  To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce 
fan speed or adjust a damper.

B. Balance:  To proportion flows within the distribution system, including sub-mains, branches, and 
terminals, according to indicated quantities.

C. Barrier or Boundary:  Construction, either vertical or horizontal, such as walls, floors, and ceilings 
that are designed and constructed to restrict the movement of airflow, smoke, odors, and other 
pollutants.

D. Draft:  A current of air, when referring to localized effect caused by one or more factors of high 
air velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn 
from a person's skin than is normally dissipated.

E. NC:  Noise criteria.

F. Procedure:  An approach to and execution of a sequence of work operations to yield repeatable 
results.

G. RC:  Room criteria.

H. Report Forms:  Test data sheets for recording test data in logical order.

I. Static Head:  The pressure due to the weight of the fluid above the point of measurement.  In a 
closed system, static head is equal on both sides of the pump.
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J. Suction Head:  The height of fluid surface above the centerline of the pump on the suction side.

K. System Effect:  A phenomenon that can create undesired or unpredicted conditions that cause 
reduced capacities in all or part of a system.

L. System Effect Factors:  Allowances used to calculate a reduction of the performance ratings of a 
fan when installed under conditions different from those presented when the fan was performance 
tested.

M. TAB:  Testing, adjusting, and balancing.

N. Terminal:  A point where the controlled medium, such as fluid or energy, enters or leaves the 
distribution system.

O. Test:  A procedure to determine quantitative performance of systems or equipment.

P. Testing, Adjusting, and Balancing (TAB) Firm:  The entity responsible for performing and 
reporting TAB procedures.

1.4 SUBMITTALS

A. Certified TAB Reports:  Submit two copies of reports prepared, as specified in this Section, on 
approved forms certified by TAB firm.

B. Sample Report Forms:  Submit two sets of sample TAB report forms.

C. Warranties specified in this Section.

1.5 QUALITY ASSURANCE

A. TAB Firm Qualifications:  Engage a TAB firm certified by NEBB.

B. Instrumentation Calibration:  Calibrate instruments at least every six months or more frequently 
if required by instrument manufacturer.

1. Keep an updated record of instrument calibration that indicates date of calibration and the 
name of party performing instrument calibration.

1.6 PROJECT CONDITIONS

A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial 
Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations.

1.7 WARRANTY

A. National Project Performance Guarantee:  Provide a guarantee on AABC's "National Standards 
for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems" forms stating that 
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AABC will assist in completing requirements of the Contract Documents if TAB firm fails to 
comply with the Contract Documents.  Guarantee includes the following provisions:

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 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.

1. Contract Documents are defined in the General and Supplementary Conditions of Contract.
2. Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flow-

control devices, balancing valves and fittings, and manual volume dampers, are required 
by the Contract Documents.  Verify that quantities and locations of these balancing devices 
are accessible and appropriate for effective balancing and for efficient system and 
equipment operation.

B. Examine approved submittal data of HVAC systems and equipment.

C. Examine Project Record Documents described in Division 1 Section "Project Record 
Documents."

D. Examine design data, including HVAC system descriptions, statements of design assumptions for 
environmental conditions and systems' output, and statements of philosophies and assumptions 
about HVAC system and equipment controls.

E. Examine system and equipment installations to verify that they are complete and that testing, 
cleaning, adjusting, and commissioning specified in individual Sections have been performed.

F. Examine system and equipment test reports.

G. Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing.

H. Examine HVAC equipment to ensure that clean filters have been installed, bearings are greased, 
belts are aligned and tight, and equipment with functioning controls is ready for operation.

I. Examine plenum ceilings used for supply air to verify that they are airtight.  Verify that pipe 
penetrations and other holes are sealed.

J. Examine equipment for installation and for properly operating safety interlocks and controls.

K. Report deficiencies discovered before and during performance of TAB procedures.  Observe and 
record system reactions to changes in conditions.  Record default set points if different from 
indicated values.

3.2 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
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A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and 
recommended testing procedures.  Crosscheck the summation of required outlet volumes with 
required fan volumes.

B. Determine the best locations in main and branch ducts for accurate duct airflow measurements.

C. Check airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air 
dampers, through the supply-fan discharge and mixing dampers.

D. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

E. Verify that motor starters are equipped with properly sized thermal protection.

F. Check dampers for proper position to achieve desired airflow path.

G. Check for airflow blockages.

H. Check condensate drains for proper connections and functioning.

I. Check for proper sealing of air-handling unit components.

J. Check for proper sealing of air duct system.

3.3 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 fan static pressures to determine actual static pressure as follows:

a. Measure outlet static pressure as far downstream from the fan as practicable and 
upstream from restrictions in ducts such as elbows and transitions.

b. Measure static pressure directly at the fan outlet or through the flexible connection.
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 

possible, upstream from 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.

2. Measure static pressure across each component that makes up an air-handling unit, rooftop 
unit, and other air-handling and -treating equipment.

a. Simulate dirty filter operation and record the point at which maintenance personnel 
must change filters.

3. Measure static pressures entering and leaving other devices such as sound traps, heat 
recovery equipment, and air washers, under final balanced conditions.

4. Compare design data with installed conditions to determine variations in design static 
pressures versus actual static pressures.  Compare actual system effect factors with 
calculated system effect factors to identify where variations occur.  Recommend corrective 
action to align design and actual conditions.
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5. Obtain approval from Architect for adjustment of fan speed higher or lower than indicated 
speed.  Make required adjustments to pulley sizes, motor sizes, and electrical connections 
to accommodate fan-speed changes.

6. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 
manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor 
amperage to ensure that no overload will occur.  Measure amperage in full cooling, full 
heating, economizer, and any other operating modes to determine the maximum required 
brake horsepower.

B. Adjust volume dampers for main duct, sub-main ducts, and major branch ducts to indicated 
airflows within specified tolerances.

1. Measure static pressure at a point downstream from the balancing damper and adjust 
volume dampers until the proper static pressure is achieved.

a. Where sufficient space in sub-main 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. Re-measure each sub-main and branch duct after all have been adjusted.  Continue to adjust 
sub-main and branch ducts to indicated airflows within specified tolerances.

C. Measure terminal 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 terminal outlets and inlets for each space to indicated airflows within specified tolerances 
of indicated values.  Adjust using 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 indicated 
quantities without generating noise levels above the limitations prescribed by the Contract 
Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

3.4 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 systems' balancing 
devices.  Recommend changes and additions to systems' balancing devices to facilitate proper 
performance measuring and balancing.  Recommend changes and additions to HVAC systems 
and general construction to allow access for performance measuring and balancing devices.

B. Status Reports:  As Work progresses, prepare reports to describe completed procedures, 
procedures in progress, and scheduled procedures.  Include a list of deficiencies and problems 
found in systems being tested and balanced.  Prepare a separate report for each system and each 
building floor for systems serving multiple floors.
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3.5 FINAL REPORT

A. General:  Typewritten, or computer printout in letter-quality font, on standard bond paper, in 
three-ring binder, tabulated and divided into sections by tested and balanced systems.

B. Include a certification sheet in front of binder signed and sealed by the certified testing and 
balancing engineer.

1. Include a list of instruments used for procedures, along with proof of calibration.

C. 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, but do not include Shop Drawings 

and Product Data.

D. General Report Data:  In addition to form titles and entries, include the following data in the final 
report, as applicable:

1. Title page.
2. Name and address of TAB firm.
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 firm 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, type size, and fittings.
14. Notes to explain why certain final data in the body of reports varies from indicated values.
15. Test conditions for fans and pump performance forms including the following:

a. Settings for outside-, return-, and exhaust-air dampers.
b. Conditions of filters.
c. Fan drive settings including settings and percentage of maximum pitch diameter.

E. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present 
each system with single-line diagram and include the following:

1. Quantities of outside, supply, return, and exhaust airflows.
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2. Duct, outlet, and inlet sizes.

F. Air-Handling Unit Test Reports:  For air-handling units with coils, include the following:

1. Unit Data:  Include the following:

a. Unit identification.
b. Location.
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, and bore.
i. Sheave dimensions, center-to-center, and amount of adjustments in inches.
j. Number of belts, make, and size.
k. Number of filters, type, and size.

2. Motor Data:

a. 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, and bore.
f. Sheave dimensions, center-to-center, and amount of adjustments in inches.

G. Air-to-Air Heat-Recovery Unit Reports:

1. Unit Data:

a. Unit identification.
b. Location.
c. Service.
d. Make and type.
e. Model and serial numbers.

2. Motor Data:

a. 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, and bore.
f. Sheave dimensions, center-to-center, and amount of adjustments in inches.

3. If fans are an integral part of the unit, include the following for each fan:

a. Make and type.
b. Arrangement and size.
c. Sheave make, size in inches, and bore.
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d. Sheave dimensions, center-to-center, and amount of adjustments in inches.

4. Test Data (Indicated and Actual Values):

a. Total exhaust airflow rate in cfm.
b. Purge exhaust airflow rate in cfm.
c. Outside airflow rate in cfm.
d. Total exhaust fan static pressure in inches wg.
e. Total outside-air fan static pressure in inches wg.
f. Pressure drop on each side of recovery wheel in inches wg.
g. Exhaust air temperature entering in deg F.
h. Exhaust air temperature leaving in deg F.
i. Outside-air temperature entering in deg F.
j. Outside-air temperature leaving in deg F.
k. Calculate sensible and total heat capacity of each airstream in MBh.

3.6 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. Randomly check the following for each system:

a. Measure airflow of at least 10 percent of air outlets.
b. Measure water flow of at least 5 percent of terminals.
c. Measure room temperature at each thermostat/temperature sensor.  Compare the 

reading to the set point.
d. Measure sound levels at two locations.
e. Measure space pressure of at least 10 percent of locations.
f. Verify that balancing devices are marked with final balance position.
g. Note deviations to the Contract Documents in the Final Report.

B. Final Inspection:

1. After initial inspection is complete and evidence by random checks verifies that testing and 
balancing are complete and accurately documented in the final report, request that a final 
inspection be made by Architect.

2. TAB firm test and balance engineer shall conduct the inspection in the presence of 
Architect.

3. 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.

4. TAB firm shall recheck all measurements and make-adjustments.  Revise the final report 
and balancing device settings to include all changes and resubmit the final report.

3.7 ADDITIONAL TESTS
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A. Within 90 days of completing TAB, perform additional testing and balancing to verify that 
balanced conditions are being maintained throughout and to correct unusual conditions.

END OF SECTION 15950
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 SECTION 16010 
 
 BASIC ELECTRICAL REQUIREMENTS 
 
 
PART 1 - GENERAL 
 
A. SECTION INCLUDES 

 
1. Basic Electrical Requirements specifically applicable to Division 16 Sections, in addition 
 to Division 1 - General Requirements. 

 
B. WORK SEQUENCE 

 
1. Install work to accommodate Owner's occupancy requirements. During the construction 
 period coordinate electrical schedule and operations with the Owner. 

 
C. ALTERNATES 

 
1. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at the Owner's 
 option.  Accepted Alternates will be identified in Owner-Contractor Agreement. 

 
2. Coordinate related work and modify surrounding work as required. 

 
 
D. REFERENCES 

 
1. ANSI/NFPA 70 - National Electrical Code. 

 
E. SUBMITTALS 

 
1. Shop drawings shall be submitted electronically in PDF format for review as directed. 

 
2. Submit shop drawings and product data grouped to include complete submittals of related 
 systems, products, and accessories in a single submittal. 

 
3. Mark dimensions and values in units to match those specified. 

 
F. REGULATORY REQUIREMENTS 

 
1. Conform to applicable building, state and local codes. 

 
2. Electrical: Conform to NFPA 70. 

 
  3. Obtain and pay for all permits, request inspections from authority having jurisdiction. Pay 

all utility fees. 
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G. PROJECT/SITE CONDITIONS 

 
1. Install Work in locations shown on Drawings, unless prevented by Project conditions. 

 
PART 2 - PRODUCTS 
 
A. Not Used 

 
 
PART 3 – EXECUTION 
 
 A. Not Used 
 
 
 
 END OF SECTION 
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 SECTION 16111 
 
 CONDUIT 
 
 
PART 1 - GENERAL 
 
A. WORK INCLUDED 

 
1. Rigid metal conduit and fittings. 

 
2. Electrical metallic tubing and fittings. 

 
3. Flexible metal conduit and fittings. 

 
4. Liquidtight flexible metal conduit and fittings. 

 
5. Non-metallic conduit and fittings. 

 
B. RELATED WORK 

 
1. Trenching: Excavation and backfill for conduit and utilities on site. 

 
2. Section 16121 - Building Wire and Cable (600 Volts and Below). 

 
3. Section 16130 - Boxes. 

 
4. Section 16170 - Grounding and Bonding. 

 
5. Section 16190 - Supporting Devices. 

 
C. REFERENCES 

 
1. American National Standards Institute (ANSI). 

 
a. C80.1 - Rigid Steel Conduit, Zinc-Coated. 

 
b. ANSI C80.3 - Electrical Metallic Tubing, Zinc-Coated. 

 
2. American National Standards Institute/National Electrical Manufacturers Associate. 

 
a. ANSI/NEMA FB 1 - Fittings and Supports for Conduit and Cable Assemblies. 

 
b. ANSI/NEMA - ANSI C1/NFPA70 - National Electrical Code. 

 
3. Federal Specifications (FS): 
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1. W-C-582(1)  Conduit, Raceway, Metal, and Fittings:  Surface 
 
2. W-C-586B(1)  Conduit Outlet Boxes, Bodies, and Entrance Caps, Electrical: 
     Cast Metal for Shore Use 

 
3. W-C-1094A  Conduit and Conduit Fittings Plastic, Rigid 

 
4. W-F-406B  Fittings for Cable, Power, Electrical and Conduit, Metal, 
     Flexible 

 
5. W-F-408C(1)  Fittings for Conduit, Metal, Rigid (Thick-wall and Thin-wall 
     (EMT) Type) 

 
6. W-J-800D  Junction Box; Extension Junction Box; Cover Junction Box 
     Steel, Cadmium, or Zinc-coated 

 
7. FF-S-760A(2)  Strap, Retaining (Metal for Conduit, Pipe and Cable) 

 
8. FF-S-325   Shield, Expansion, Nail, Expansion; and Nail, Drive 

 
9. INT AMD 3  Screw (Devices, Anchoring, Masonry) 

 
10. WW-C-563A  Conduit, Metal, Rigid:  Electrical, Thin-wall, Steel Type 
     (Electrical Metallic Tubing); Straight Lengths, Elbows 
     and Bends 

 
     11. WW-C-566C  Conduit, Metal, Flexible 

 
     12. WW-C-581E  Conduit, Metal, Rigid; and Couplings, Elbow and Nipple, 
       Electrical Conduit:  Zinc-coated 

 
4. National Electrical Manufacturers Association (NEMA): 

 
a. NEMA RN 1 - PVC Externally-Coated Galvanized Rigid Steel Conduit and 
 Electrical Metallic Tubing. 

 
b. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

 
 
PART 2 - PRODUCTS 
 
A. RACEWAYS 

 
1. Conduit: 
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1. General Construction:  All metal conduit shall have a continuous zinc coating 
throughout the entire interior and exterior surfaces of conduit regardless of 
diameter.  

 
2. Rigid Galvanized Steel Conduit (RGS):  Shall be hot-dipped galvanized mild steel, 

manufactured to meet ANSI C80.1 and FS WW-C-581 specifications and UL-6. 
 

3. Flexible Metal Conduit and Fittings:  Shall comply with FS-WW-C-566 and UL-1.  
 

4. Liquidtight Flexible Metal Conduit:  Shall comply with FS-WW-C-566 and FS-W-F-
406 and UL-1, and shall be constructed of single strip, flexible, continuous, 
interlocked and double wrapped steel, galvanized inside and outcoated with 
liquidtight nonmetallic jacket consisting of flexible sunlight-resistant 
polyvinylchloride. 

 
5. Rigid Nonmetallic:  (PVC) Comply with NEMA TC-2, PVC, Schedule 40 or 80. 

 
B. Tubing 

 
1. Steel Electrical Metallic Tubing (EMT):  Shall be mild steel, electrically welded, 

galvanized, and manufactured to meet ANSI C80.3 and FS WW-C-563 
specifications and UL 797. 

 
C. Acceptable Manufacturers for Conduit and Tubing 

 
a. Allied Tube and Conduit 

 
b. Anaconda 

 
c. Carlon 

 
d. Certain-Teed Corp. 

 
e. Republic Steel  

 
f. Triangle PWC Inc. 

 
g. Youngstown Steel 

 
B. FITTINGS 

 
1. RGS Fittings and Conduit Bodies:  

 
a. Comply with ANSI C80.4, ANSI/NEMA FB 1, Fed. Specification W-F-408, 

threaded type.  
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b. Locknuts; steel with sharp edges for digging into metal walls of an enclosure. 
 

c. Bushings; metallic insulating or insulated throat type with an insulating insert 
molded or locked into the metallic body of the fitting.  Bushings made entirely 
of metal or nonmetallic material are not permitted.  

 
d. Couplings; conduit threaded or gland compression malleable iron type.  Set screw or 

indenter type not acceptable.  IMC couplings may be integral, retractable type.  
 

e. Erickson-type and set-screw couplings may be used to complete a conduit run where 
conduit is installed in concrete.  Set screw fittings shall be approved for 
concrete installation and be case hardened steel with hex head and cup point to 
firmly seat in conduit wall for positive ground.  Tightening of set screws with 
pliers is not permitted. 

 
f. Sealing fittings for exposed or exterior conduit system, shall be of the threaded hub 

cast Feraloy (iron) type.  Sealing fittings used to prevent passage of water vapor 
shall be of the continuous drain type.  In concealed work, each fitting shall be 
installed in a flush steel box with blank coverplate having the same finish as 
that of other electrical plates in the room. 

 
2. Electrical metallic tubing fittings: 

 
a. Federal Specification W-F-408, ANSI/NEMA FBI shall apply, except material shall 

be malleable type with steel locknuts. 
 

b. Couplings and connectors shall be "concrete tight" or "rain tight" as required, 
couplings and connectors for conduit sizes 2-inch and smaller shall be of the 
gland and ring compression type.  Connectors shall have insulated throats.  
Connectors for conduit sizes 2-1/2 inch and larger shall be set screw type with 
two screws each.  Couplings for conduit sizes 2-1/2 inch and larger shall be set 
screw type with four screws each.  Set screws shall be case-hardened steel with 
hex head and cup point to firmly seat in wall of conduit for positive ground. 

 
c. Set screw connectors and couplings may be used in dry locations. 

 
d. Die-cast or pressure-cast zinc-alloy fittings or fittings made of "pot metal" are not 

permitted. 
3. Flexible Steel Conduit (Greenfield) Fittings and Conduit Bodies:  

 
a. Connectors; malleable iron, threadless, squeeze clamp type for nonjacketed conduit.  

 
C. SEALING 

 
1. Fire Seal 
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a. Seal penetrations of fire-rated walls, floors or ceilings by raceways for compliance 
with NEC 300-21.  Fill void around raceway.  Use heavy wall steel pipe 
sleeves, anchored to building construction and finished plumb with wall, ceiling 
or floor lines.  Acceptable products:  

 
1) Chase Technology - CTC, PR-855 
2) Dow Corning - Silicone RTV foam 3-6548 
3) Nelson - Flameseal 
4) T&B - Flamesafe 
5) 3M - Fire Barrier  

 
b. Smoke and fire stop fittings may be used in lieu of sealant.  Acceptable product: 

 
1) O-Z/Gedney, series CFS 

 
2. Thermal Seal  

 
a. Seal penetrations of thermally insulated equipment or rooms to prevent heat transfer. 

 Exterior of raceway with fiberglass or other seal material compatible to 
equipment or room and approved by Architect-Engineer.  Interior of raceway 
with duct sealing compound at entry to equipment or room. 

 
D. CONDUIT SUPPORTS 

 
1. All parts and hardware shall be zinc-coated or have equivalent corrosion protection. 

 
2. Pipe Straps:  Federal Specification FF-S-760, type 1, style A or B. 

 
3. Individual Conduit Hangers:  Shall be designed for the purpose, and have pre-assembled 

closure bolt and nut, and provisions for receiving hanger rod. 
 

4. Multiple conduit (trapeze) hangers shall not be less than 1-1/2 by 1-1/2 inch, 12 gage 
steel, cold formed, lipped channels.  Hanger rods shall be not less than 3/8-inch 
diameter steel. 

 
PART 3 - EXECUTION 
 
A. CONDUIT SIZING, ARRANGEMENT, AND SUPPORT 

 
1. Interior conduits shall be 1/2" minimum size except for flexible metal conduit enclosing 

tap conductors from the fixture terminal connection of flush and recessed light 
fixtures to its outlet box (fixture tails) in accordance with NEC Article 410, which 
shall be 3/8" minimum.  Exterior conduits shall be 1" minimum size. 

 
2. Arrange conduit to maintain headroom and present a neat appearance. 
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3. Route exposed conduit and conduit above accessible ceilings parallel and perpendicular to 
walls and adjacent piping. 

 
4. Maintain minimum 6 inch clearance between conduit and piping.  Maintain 12 inch 

clearance between conduit and heat sources such as flues, steam pipes, and heating 
appliances. 

 
5. Arrange conduit supports to prevent distortion of alignment by wire pulling operations.  

Fasten conduit using galvanized straps, clevis hangers, or bolted split stamped 
galvanized hangers.  Conduit shall not be supported from suspended ceiling as 
support wires. 

 
6. Group conduit in parallel runs where practical and use conduit rack constructed of steel 

channel with conduit straps or clamps.  Provide space for 25 percent additional 
conduit. 

 
7. Do not fasten conduit with wire or perforated pipe straps. Remove all wire used for 

temporary conduit support during construction, before conductors are pulled. 
 

8. Support conduit at a maximum of 7 feet on center and within 12 inches of junction boxes 
and conduit couplings. 

 
B. CONDUIT INSTALLATION 

 
1. Route all conduit concealed within walls, above ceilings or below floors except in 

unfinished spaces such as mechanical/electrical rooms. 
 

2. Cut conduit square using a saw or pipe cutter; de-burr cut ends. 
 

3. Bring conduit to the shoulder of fittings and couplings and fasten securely. 
 

4. Use conduit hubs for fastening conduit to cast boxes, and for fastening conduit to sheet 
metal boxes in damp or wet locations. 

 
5. Install no more than the equivalent of three 90-degree bends between boxes. 

 
a. Use conduit bodies to make sharp changes in direction, as around beams. 

 
b. Use hydraulic one-shot conduit bender or factory elbows for bends in conduit larger 

than 2 inch size. 
 

c. Conduits shall not be bent with a pipe tee or vise. 
 

d. Field bends shall be made with an approved bender or hickey or hub-type conduit 
fittings.  Bends or offsets shall be made with standard conduit ells. 
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6. Avoid moisture traps where possible; where unavoidable, provide junction box with drain 
fitting at conduit low point. 

 
7. Use suitable conduit caps to protect installed conduit against entrance of dirt and moisture. 

 
8. Provide No. 12 AWG insulated conductor or suitable pull string in empty conduit, except 

sleeves and nipples. 
 

9. Install UL listed expansion joints where conduit crosses building expansion or seismic 
joints, any Rigid Galvanized Steel (RGS) conduit run exceeding 150 feet and any 
Electrical Metallic Tubing (EMT) or Intermediate Metal Conduit (IMC) run 
exceeding 75 feet in length. 

 
10. Route conduit through roof openings for piping and ductwork where possible; otherwise, 

route through roof jack with pitch pocket.  Coordinate with roofing contractor. 
 

11. Maximum Size Conduit in Slabs Above Grade: 3/4 inch.  Do not route conduits to cross 
each other in slabs above grade. 

 
12. Use PVC-coated rigid steel factory elbows for bends in plastic conduit runs longer than 

200 feet. 
 

13. Wipe plastic conduit clean and dry before joining.  Apply full even coat of cement to 
entire area that will be inserted into fitting.  Let joint cure for 20 minutes 
minimum. 

 
14. Install separate raceway system for emergency circuits to meet the requirements of NEC, 

Article 700.  No other circuits shall be installed in the raceway for emergency 
circuits. 

 
15. All raceway systems shall be thoroughly swabbed out with a dry swab to remove moisture 

and debris and bars removed before conductors are drawn into place.  All ends 
of raceways shall be tightly plugged with tapered plugs or capped bushings until 
the conductors are pulled to prevent water and debris from entering. 

 
16. All conduit and raceway systems must be installed complete before conductors are pulled 

in. 
 

17. Install flexible conduit for motor connections and other electrical equipment connections 
where subjected to movement and vibration per NEC Article 350.  Length of 
flexible conduit shall be a minimum of one foot up to 1-1/2 inch conduit.  A 
minimum of 3 inches of flexible conduit shall be added for every 1/2 inch 
increase in conduit size. 
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18. Vertical branch circuit drops from the ceiling to equipment shall be rigid galvanized steel 
(RGS) conduit if the run exceeds ten feet, if a connector must be used or if the 
drop is subject to physical damage. 

 
19. All metallic conduits buried or otherwise in contact with the earth shall be painted one 

heavy continuous coat of asphaltic after assembly of conduit and fittings. 
 

20. Conduits shall be secured to cabinets, junction boxes, pull boxes, and outlet boxes by 
bonding type locknuts.  Rigid and IMC conduit installations shall have a 
locknut on the outside and locknut and bushing on the inside of the enclosure. 

 
21. Branch circuit conduits, and conduits feeding ceiling lighting shall not be supported by 

the suspended ceiling or its supporting members, lighting fixtures, mechanical 
piping, or air conditioning ducts. 

 
22. Horizontal runs shall be installed close to the ceiling or beams and secured with approved 

conduit straps. 
 

23. Horizontal or vertical runs shall be supported at not over eight foot intervals. 
 
C. CONDUIT INSTALLATION SCHEDULE 

 
1. Underground Installations More than 10 Feet From Foundation Wall:  Schedule 40 plastic 

conduit. 
2. Under Concrete Slab, or Underground Within 10 Feet of Foundation Wall: Rigid steel 

conduit. 
 

3. In Slab Above Grade:  Schedule 40 plastic conduit. 
 

4. Exposed Outdoor Locations: Rigid steel or Electrical metallic tubing. 
 

5. Wet Interior Locations:  Rigid steel.  Unless noted otherwise. 
 

6. Concealed Dry Interior Locations:  Rigid steel conduit where subject to physical damage. 
 Electrical metallic tubing. 

 
7. Exposed Dry Interior Locations:  Rigid steel conduit.  Where subject to physical damage.  

Electrical metallic tubing. 
 

8. Above 600 Volts Cable Use:  Rigid steel conduit. 
 
 
 END OF SECTION 
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 SECTION 16123 
 
 BUILDING WIRE AND CABLE 
 
 
PART 1 - GENERAL 
 
A. SECTION INCLUDES 

 
1. Building wire and cable. 

 
2. Wiring connectors and connections. 

 
B. RELATED SECTIONS 

 
1. Section 16111 - Conduit. 

 
2. Section 16130 - Boxes. 

 
C. REFERENCES 

 
1. ANSI/NFPA 70 - National Electrical Code. 

 
D. SUBMITTALS 

 
1. Not required. 

 
E. REGULATORY REQUIREMENTS 

 
1. Conform to requirements of ANSI/NFPA 70. 

 
2. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 

purpose specified and shown. 
 
F. PROJECT CONDITIONS 

 
1. Verify that field measurements are as shown on Drawings. 

 
2. Conductor sizes are based on copper unless indicated as aluminum or "AL". 

 
3. Wire and cable routing shown on Drawings is approximate unless dimensioned.  Route 

wire and cable as required to meet Project Conditions. 
 

4. Where wire and cable routing is not shown, and destination only is indicated, determine 
exact routing and lengths required. 
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G. COORDINATION 
 

1. Coordinate Work under provisions of Section 01040. 
 

2. Determine required separation between cable and other work. 
 

3. Determine cable routing to avoid interference with other work. 
 
 
PART 2 - PRODUCTS 
 
A. BUILDING WIRE 

 
1. Conductor:  Copper. 

 
a. Insulation Voltage Rating: 600 volts. 

 
b. Insulation:  ANSI/NFPA 70, Type THHN/THWN 
 

2. Type NM Cable: 
 

a. Use for branch circuits serving 15, 20, 30 and 40 amp circuits within the living units. 
 All larger branch circuits within the living units and all circuits outside of the living 
units shall be installed in conduit. Install type NM cable only where allowed by the 
authority having jurisdiction. 

 
 
PART 3 - EXECUTION 
 
A. PREPARATION 

 
1. Completely and thoroughly swab raceway before installing wire. 

 
B. WIRING METHODS 

 
1. Concealed Dry Interior Locations:  Use only building wire, Type THHN/THWN 

insulation, in raceway. 
 

2. Use wiring methods indicated on Drawings. 
 
C. INSTALLATION 

 
1. Install products in accordance with manufacturer’s instructions. 

 
2. Use solid conductor for branch circuits #10 AWG and smaller. 
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3. Use stranded conductors for control circuits. 
 

4. Use conductor not smaller than #12 AWG for power and lighting circuits. 
 

5. Use conductor not smaller than #14 AWG for control circuits. 
 

6. Use #10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet. 
 

7. Pull all conductors into raceway at same time. 
 

D. Use suitable wire pulling lubricant for building wire where required. 
 

E. Protect exposed cable from damage. 
 

F. Neatly train and lace wiring inside boxes, equipment, and panelboards. 
 

G. Make splices, taps, and terminations to carry full ampacity of conductors with no 
perceptible temperature rise. 

 
H. Use solderless pressure connectors with insulating covers for copper conductor splices and 

taps, #8 AWG and larger. 
 

I. Use insulated spring wire connectors with plastic caps for copper conductor splices and 
taps, #10 AWG and smaller. 

 
3.1 FIELD QUALITY CONTROL 

 
A. Inspect wire for physical damage and proper connection. 

 
B. Verify continuity of each branch circuit conductor. 

 
 
 
 END OF SECTION 
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 SECTION 16130 
 
 BOXES 
 
 
PART 1 - GENERAL 
 
A. SECTION INCLUDES 

 
1. Wall and ceiling outlet boxes. 

 
2. Pull and junction boxes. 

 
B. RELATED SECTIONS 

 
1. Section 16141 - Wiring Devices 

 
C. REFERENCES 

 
1. ANSI/NEMA FB 1 - Fittings and Supports for Conduit and Cable Assemblies. 

 
2. ANSI/NEMA OS 1 - Sheet-steel Outlet Boxes, Device Boxes, Covers, and Box Supports. 

 
3. ANSI/NFPA 70 - National Electrical Code. 

 
4. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

 
D. PROJECT CONDITIONS 

 
1. Verify field measurements are as shown on Drawings. 

 
2. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.  

Install at location required for box to serve intended purpose. 
 
PART 2 - PRODUCTS 
 
A. OUTLET BOXES 

 
1. Sheet Metal Outlet Boxes:  ANSI/NEMA OS 1, galvanized steel. 

a. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment 
supported; include 1/2 inch (13 mm) male fixture studs where required. 

 
PART 3 - EXECUTION 
 
A. INSTALLATION 

 



 
 
 16130-2 SEI #220008 

1. Install electrical boxes as shown on Drawings, and as required for splices, taps, wire 
pulling, equipment connections and compliance with regulatory requirements. 

 
2. Install electrical boxes to maintain headroom and to present neat mechanical appearance. 

 
3. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 

only. 
 

4. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches (150 
mm) from ceiling access panel or from removable recessed luminaire. 

 
5. Install boxes to preserve fire resistance rating of partitions and other elements. 

 
6. Align adjacent wall-mounted outlet boxes for switches, thermostats, and similar devices 

with each other. 
 

7. Use flush mounting outlet boxes in new walls of finished areas. 
 

8. Do not install flush mounting boxes back-to-back in walls; provide minimum 6 inch (150 
mm) separation.  Provide minimum 24 inches (600 mm) separation in acoustic rated 
walls. 

 
9. Secure flush mounting box to interior wall and partition studs.  Accurately position to 

allow for surface finish thickness. 
 

10. Use stamped steel bridges to fasten flush mounting outlet box between studs. 
 

11. Install flush mounting box without damaging wall insulation or reducing its effectiveness. 
 

12. Do not fasten boxes to ceiling support wires. 
 

13. Support boxes independently of conduit. 
 

14. Use gang box where more than one device is mounted together.  Do not use sectional box. 
 

15. Use gang box with plaster ring for single device outlets. 
 

B. INTERFACE WITH OTHER PRODUCTS 
 

1. Coordinate installation of outlet box for products furnished under other sections of this 
specification. 

 
2. Coordinate mounting heights and locations of outlets mounted above counters, benches 

and backsplashes. 
 

3. Position outlet boxes to locate luminaires as shown on reflected ceiling plan. 
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C. ADJUSTING 

 
1. Adjust flush-mounting outlets to make front flush with finished wall material. 

 
2. Install knockout closures in unused box openings. 

 
 END OF SECTION 
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 SECTION 16141 
 
 WIRING DEVICES 
 
 
PART 1 - GENERAL 
 
A. SECTION INCLUDES 

 
1. Switches 

 
1. Receptacles. 

 
2. Device plates and decorative box covers. 

 
B. RELATED SECTIONS 

 
1. Section 16130 - Boxes. 

 
C. REFERENCES 

 
1. NEMA WD 1 - General Purpose Wiring Devices. 

 
2. NEMA WD 6 - Wiring Device Configurations. 

 
D. SUBMITTALS 

 
1. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, 

and configurations. 
 

2. Manufacturer's Instructions: 
 

a. Indicate application conditions and limitations of use stipulated by product testing 
agency specified under regulatory requirements. 

 
b. Include instructions for storage, handling, protection, examination, preparation, 

operation and installation of product. 
 
E. QUALIFICATIONS 

 
1. Manufacturer:  Company specializing in manufacturing products specified in this Section 

with minimum three years experience. 
 
F. REGULATORY REQUIREMENTS 

 
1. Conform to requirements of ANSI/NFPA 70. 
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2. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 
purpose specified and shown. 

 
PART 2 - PRODUCTS 
 
A. SWITCHES 

 
1. Lighting Switches: 

 
Commercial Specification Grade, Hubbell “CS” series,, 20 amp, 120-277 volt AC, or 
equal by Slater, P&S or Leviton.  

 
B. RECEPTACLES 

 
1. Single Convenience Receptacle (Disposal and Dishwasher): 

 
Bryant No. 5261 or equal by Slater, P&S or Leviton. 

 
2. Duplex Convenience Receptacles: 

 
Commercial Specification Grade, Hubbell “CR” series, (Tamper-Resistant in dwelling 
unit locations as required by the N.E.C.) or equal by Bryant, Slater, P&S or Leviton. 
 

 
3. Duplex Ground Fault Circuit Interrupter (GFI) Dwelling Units: 

 
Exterior of dwelling units: 
 
Commercial Specification Grade, Hubbell “GFTWRST” series or equal by Bryant, Slater, 
P&S or Leviton. 
 
Inside dwelling units: 
 
Commercial Specification Grade, Hubbell “GFTRST” series, (Tamper-Resistant in 
locations required by the N.E.C.) or equal by Bryant, Slater, P&S or Leviton. 
 

3. Duplex Ground Fault Circuit Interrupter (GFI) Non-Dwelling Unit areas: 
 

Exterior: 
 
Commercial Specification Grade, Hubbell “GFWRST” series or equal by Bryant, Slater, 
P&S or Leviton. 
 
Interior: 
 
Commercial Specification Grade, Hubbell “GFRST” series or equal by Bryant, Slater, 
P&S or Leviton. 
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4. Range Receptacle: 

 
Bryant No. RR450F or equal by Slater, P&S or Leviton. Provide matching cord set and 
install on each range. 

 
5. Dryer and Combo Washer/Dryer Receptacle: 

 
Bryant No. RR430F or equal by Slater, P&S or Leviton. Provide matching  cordset and 
install on each dryer. 
 

6. Substitutions:  Under provisions of Section 01631. 
 
C. DEVICE COVER PLATES 

 
1. Provide plastic device covers. 
 
2. Type sized to fit outlet box and device openings, by Hubbell, Slater, P&S or Leviton. 

 
D. DEVICE AND DEVICE COVER PLATE COLOR 

 
1. Verify device and device cover plate color with Architect. 

 
 
 
PART 3 - EXECUTION 
 
A. EXAMINATION 

 
1. Verify conditions under provisions of the General Conditions. 

 
2. Verify outlet boxes are installed at proper height. 

 
3. Verify wall openings are neatly cut and will be completely covered by wall plates. 

 
4. Verify branch circuit wiring installation is completed, tested, and ready for connection to 

wiring devices. 
 
B. PREPARATION 

 
1. Provide extension rings to bring outlet boxes flush with finished surface. 
2. Clean debris from outlet boxes. 

 
C. INSTALLATION 

 
1. Install products in accordance with manufacturer's instructions. 
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2. Install devices plumb and level. 
 

3. Install switches with OFF position down. 
 

4. Install receptacles with grounding pole on bottom. 
 

5. Connect wiring device grounding terminal to outlet box with bonding jumper and branch 
circuit equipment grounding conductor. 

 
6. Install decorative plates on switch, receptacle, and blank outlets in finished areas. 

 
7. Connect wiring devices by wrapping conductor around screw terminal. 

 
8. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, 

above accessible ceilings, and on surface mounted outlets. 
 
D. INTERFACE WITH OTHER PRODUCTS 

 
1. Coordinate locations of outlet boxes provided under Section 16130 to obtain mounting 

heights specified and indicated on Drawings. 
 
E. FIELD QUALITY CONTROL 

 
1. Inspect each wiring device for defects. 

 
2. Operate each wall switch with circuit energized and verify proper operation. 

 
3. Verify that each receptacle device is energized. 

 
4. Test each receptacle device for proper polarity. 

 
 
F. ADJUSTING 

 
1. Adjust devices and wall plates to be flush and level. 

 
 
 END OF SECTION 
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 SECTION 16190 
 
 SUPPORTING DEVICES 
 
PART 1 - GENERAL 
 
A. SECTION INCLUDES 

 
1. Conduit supports. 

 
2. Anchors and fasteners. 

 
B. REFERENCES 

 
1. NECA - National Contractors Association. 

 
2. ANSI/NFPA 70 - National Electrical Code. 

 
C. REGULATORY REQUIREMENTS 

 
1. Conform to requirements of ANSI/NFPA 70. 

 
2. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for 

purpose specified and shown. 
 
PART 2 - PRODUCTS 
 
A. PRODUCT REQUIREMENTS 

 
1. Materials and Finishes:  Provide adequate corrosion resistance. 

 
2. Provide materials, sizes, and types of anchors, fasteners and supports to carry the loads of 

equipment and conduit.  Consider weight of wire in conduit when selecting products. 
 

3. Anchors and Fasteners: 
a. Concrete Structural Elements:  Use expansion anchors. 
b. Steel Structural Elements:  Use  spring steel clips 
c. Concrete Surfaces:  Use expansion anchors 
d. Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use toggle bolts and 

hollow wall fasteners. 
e. Solid Masonry Walls: Use expansion anchors. 
f. Sheet Metal:  Use sheet metal screws. 
g. Wood Elements: Use wood screws. 

 
PART 3 - EXECUTION 
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A. INSTALLATION 
 

1. Install products in accordance with manufacturer's instructions. 
 

B. Provide anchors, fasteners, and supports in accordance with NECA "Standard of 
Installation". 

 
C. Do not fasten supports to pipes, ducts, mechanical equipment, and conduit. 

 
D. Do not drill or cut structural members. 

 
 
 END OF SECTION 
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 SECTION 16195 
 
 ELECTRICAL IDENTIFICATION 
 
PART 1 - GENERAL 
 
A. SECTION INCLUDES 

 
1. Nameplates and labels. 

 
2. Wire and cable markers. 

 
B. REFERENCES 

 
1. ANSI/NFPA 70 - National Electrical Code. 

 
PART 2 - PRODUCTS 
 
A. NAMEPLATES AND LABELS 

 
1. Nameplates:  Engraved three-layer laminated plastic, white letters on black background. 

 
2. Locations: 

 
a. Each electrical distribution and control equipment enclosure. 

 
b. Each new and existing panelboard as labeled on the floor plans. 
 

3. Letter Size: 
 

a. Use 1/8 inch letters for identifying individual equipment and loads. 
 

B. WIRE MARKERS 
 

1. Description: 
 

Cloth Identification Labels:  Each conductor at special system junction and device boxes. 
 

Plastic Tape: Each phase, neutral and ground conductor for feeders: 
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 120/208 Volt, 3 Phase, 4 Wire System: 
 
    Phase A     Black 
    Phase B     Red 
    Phase C     Blue 
    Neutral     White 
    Equipment Ground   Green 
   

    
PART 3 - EXECUTION 
 
A. PREPARATION 

 
1. Degrease and clean surfaces to receive nameplates. 

 
B. APPLICATION 
 

1. Install nameplate parallel to equipment lines. 
 

2. Secure nameplate to equipment front using adhesive. 
 

3. Secure nameplate to inside surface of door on panelboard that is recessed in finished 
locations. 

 
 
 END OF SECTION 
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 SECTION 16441 
 
 DISCONNECT SWITCHES 
 
PART 1 - GENERAL 
 
A. SECTION INCLUDES 

 
1. Fusible switches. 

 
2. Non-fusible switches. 

 
3. Fuses. 

 
B. REFERENCES 

 
1. NEMA KS 1 - Enclosed Switches. 

 
2. NFPA 70 - National Electrical Code. 

 
3. UL 198C - High-Interrupting Capacity Fuses; Current Limiting Type. 

 
4. UL 198E - Class R Fuses. 

 
C. SUBMITTALS 

 
1. Submit under provisions. 

 
2. Product Data:  Provide switch ratings and enclosure dimensions. 

 
3. Manufacturer's Instructions:  Indicate application conditions and limitations of use 

stipulated by Product testing agency specified under Regulatory Requirements.  
Include instructions for storage, handling, protection, examination, preparation, 
installation, and starting of Product. 

 
D. QUALITY ASSURANCE 

 
1. Perform Work in accordance with NECA Standard of Installation. 

 
2. Maintain one copy each document on site. 

 
E. REGULATORY REQUIREMENTS 

 
1. Conform to requirements of NFPA 70. 

 
2. Furnish products listed and classified by UL as suitable for purpose specified and shown. 
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F. EXTRA MATERIALS 

 
1. Provide three of each size and type fuse installed. 

 
PART 2 - PRODUCTS 
 
A. MANUFACTURERS 

 
1. Square D 

 
2. General Electric 

 
3. Siemens/ITE 

 
4. Substitutions:  Instruction to Bidders. 

 
B. DISCONNECT SWITCHES 

 
1. Fusible Switch Assemblies:  NEMA KS 1, Type GD (General Duty) load interrupter 

enclosed knife switch with externally operable handle interlocked to prevent opening 
front cover with switch in ON position.  Handle lockable in OFF position.  Fuse 
clips:  Designed to accommodate Class R fuses. 

 
2. Nonfusible Switch Assemblies:  NEMA KS 1, Type GD (General Duty) load interrupter 

enclosed knife switch with externally operable handle interlocked to prevent opening 
front cover with switch in ON position.  Handle lockable in OFF position. 

 
3. Enclosures:  NEMA KS 1. 

a. Interior Dry Locations:  Type 1. 
b. Exterior Locations:  Type 3R. 

 
C. FUSES 

 
1. Manufacturers: 

a. Bussman 
b. Gould Shawmut 
 

2. Description: Dual element, current limiting, time delay, one-time fuse, FRN (250 volt), 
FRS (600 volt), RK 5. 

 
3. Interrupting Rating:  200,000 rms amperes. 

 
PART 3 EXECUTION 
 
A. INSTALLATION 
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1. Install disconnect switches where indicated. 

 
2. Install fuses in fusible disconnect switches. 

 
3. Provide adhesive label on inside door of each switch indicating UL fuse class and size for 

replacement. 
 
 
 END OF SECTION 
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 SECTION 16470 
 
 PANELBOARDS 
 
PART 1 - GENERAL 
 
A. SECTION INCLUDES 

 
1. Branch circuit panelboards. 

 
B. RELATED WORK 

 
1. Section 16190 - Supporting Devices. 

 
2. Section 16195 - Electrical Identification:  Engraved nameplates. 

 
C. REFERENCES 

 
1. NECA (National Electrical Contractors Association) "Standard of Installation." 

 
2. NEMA AB 1 - Molded Case Circuit Breakers. 

 
3. NEMA PB 1 - Panelboards. 

 
4. NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of 

Panelboards Rated 600 Volts or Less. 
 

5. NFPA 70 - National Electrical Code. 
 
D. SUBMITTALS 

 
1. Submit under provisions of Section 01300. 

 
2. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus 

ampacity, integrated short circuit ampere rating, circuit breaker and fusible switch 
arrangement and sizes. 

 
3. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of 

use stipulated by Product testing agency.  Include instructions for storage, handling, 
protection, examination, preparation, installation, and starting of Product. 

 
E. OPERATION AND MAINTENANCE DATA 

 
1. Submit under provisions of Section 01700. 

 
2. Maintenance Data:  Include spare parts data listing; source and current prices of 
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replacement parts and supplies; and recommended maintenance procedures and intervals. 
 
F. QUALITY ASSURANCE 

 
1. Perform Work in accordance with NECA Standard of Installation. 

 
2. Maintain one copy of each document on site. 

 
G. REGULATORY REQUIREMENTS 

 
1. Conform to requirements of NFPA 70. 

 
2. Furnish products listed and classified by UL as suitable for purpose specified and 

indicated. 
 
H. FIELD MEASUREMENTS 

 
1. Verify that field measurements are coordinated with equipment size. 

 
I. MAINTENANCE MATERIALS 

 
1. Provide maintenance materials under provisions of Section 01700. 

 
2. Provide two of each panelboard key. 

 
PART 2 - PRODUCTS 
 
A. MANUFACTURERS 

 
1. General Electric 

 
2. Siemens / ITE 

 
3. Square D 

 
B.  LOAD CENTERS (Living Unit Panels) 

 
1. Load Centers:  Circuit breaker load center, with bus ratings as indicated. 

 
2. Minimum integrated short circuit rating: 10,000 amperes rms symmetrical. 

 
3. Molded Case Circuit Breakers:  NEMA AB 1, plug-on type thermal magnetic trip circuit 

breakers, with common trip handle for all poles.  Provide circuit breakers UL listed as 
Type SWD for lighting circuits.  Provide UL Class A ground fault interrupter circuit 
breakers where indicated.  Do not use tandem circuit breakers. 
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4. Enclosure: General Purpose. 
 

5. Box: Flush type with door and latch.  Finish in manufacturer's standard gray enamel. 
 
6.  Provide accessories as indicated on schedule. 
 
 

C. BRANCH CIRCUIT PANELBOARDS: (Panels H, L1 and L2) 
 

1. Lighting and Appliance Branch Circuit Panelboards:  NEMA PB1, circuit breaker type. 
 

2. Panelboard Bus:  Copper, ratings as indicated.  Provide copper equipment ground bus and 
isolated ground bus in each panelboard as indicated on the drawings.  

 
3. Minimum integrated short circuit rating: 10,000 amperes rms symmetrical for 240 volt 

panelboards. 
 

4. Molded Case Circuit Breakers:  NEMA AB 1, bolt-on type thermal magnetic trip circuit 
breakers, with common trip handle for all poles.  Provide circuit breakers UL listed as 
Type SWD for lighting circuits. Do not use tandem circuit breakers. 

 
5. Enclosure: NEMA PB 1, Type 1. 

 
6. Cabinet box: 5 3/4" inches deep; width: 22 inches. 
 
7. Cabinet Front:  Flush or Surface as indicated with and flush lock all keyed alike.  Finish in 

manufacturer's standard gray enamel. 
 

8.  Provide accessories as indicated on schedule. 
 
PART 3 - EXECUTION 
 
A. INSTALLATION 

 
1. Install panelboards in accordance with NEMA PB 1.1. 

 
2. Install panelboards plumb.  Install recessed panelboards flush with wall finishes.  Provide 

supports in accordance with Section 16190. 
 

3. Height:  6 ft (2 M) to top of panelboard; install panelboards taller than 6 ft (2 M) with 
bottom no more than 4 inches (10 cm) above floor. 

 
4. Provide filler plates for unused spaces in panelboards. 

 
5. Provide typed circuit directory for each branch circuit panelboard.  Revise directory to 

reflect circuiting changes required to balance phase loads. 
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6. Provide engraved plastic micarta nameplates. 

 
 
B. FIELD QUALITY CONTROL 

 
1. Field inspection and] testing will be performed under provisions of Section 01400. 

 
2. Measure steady state load currents at each panelboard feeder; rearrange circuits in the 

panelboard to balance the phase loads to within 20 percent of each other.  Maintain proper 
phasing for multi-wire branch circuits. 

 
3. Visual and Mechanical Inspection:  Inspect for physical damage, proper alignment, 

anchorage, and grounding.  Check proper installation and tightness of connections for 
circuit breakers and lugs. 

 
 END OF SECTION 
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 SECTION 16721 
 
 FIRE ALARM SYSTEM 
 
PART 1 - GENERAL 
 
 
1.1. DESCRIPTION: 
 

A. This section of the specification includes the furnishing, installation, connection and 
testing of the microprocessor controlled, intelligent reporting fire alarm equipment 
required to form a complete, operative, coordinated system. It shall include, but not be 
limited to, alarm initiating devices, alarm notification appliances, Fire Alarm Control 
Panel (FACP), auxiliary control devices, annunciators, and wiring as shown on the 
drawings and specified herein. 

  
B. The FACP and peripheral devices shall be manufactured 100% by a single U.S. 

manufacturer (or division thereof). 
  
C. Underwriters Laboratories Inc. (UL) - USA: 
  

 No. 38 Manually Actuated Signaling Boxes 
 No. 50 Cabinets and Boxes 
 No. 864 Control Units for Fire Protective Signaling Systems 
 No. 268 Smoke Detectors for Fire Protective Signaling Systems 
 No. 268A Smoke Detectors for Duct Applications 
 No. 346 Waterflow Indicators for Fire Protective Signaling Systems 
 No. 464 Audible Signaling Appliances 
 No. 521 Heat Detectors for Fire Protective Signaling Systems 
 No. 1971 Visual Notification Appliances 
  
1.2. SCOPE: 
 

A. An intelligent, microprocessor-controlled, fire alarm detection system shall be installed in 
accordance to the project specifications and drawings. 

  
B. Each Signaling Line Circuit (SLC) and Notification Appliance Circuit (NAC):  Limited 

to only 80 percent of its total capacity during initial installation. 
 
   C. Control Panel shall be expandable from 1 to 2 SLC loops as necessary to accommodate  

future expansion using add-on modules. 
 
D. Basic Performance: 

1. Signaling Line Circuits (SLC) Serving Addressable Devices:  Wired Style 6 
(Class A). 

2. Initiation Device Circuits (IDC) Serving Non-addressable Devices Connected to 
Addressable Monitor Modules:  Wired Class A (NFPA Style D). 
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3. Notification Appliance Circuits (NAC) Serving Strobes and Horns:  Wired Class 
A (NFPA Style Z). 

4. On Style 6 or 7 (Class A) Configurations:  Single ground fault or open circuit on 
Signaling Line Circuit shall not cause system malfunction, loss of operating 
power, or ability to report alarm. 

5. Alarm Signals Arriving at Control Panel:  Not lost following primary power 
failure until alarm signal is processed and recorded. 

6. Network Node Communications: 
 a. System shall have the capability of networking with other Control Panels 

on single pair of copper wires or fiber optic cables. 
7. Signaling Line Circuits (SLC): 

 a. SLC modules shall operate in peer-to-peer fashion with all SLC modules 
in the Control Panel. 

 b. On loss of an SLC module, each remaining panel shall continue to 
communicate with remainder of system, including all SLC and control 
functions   

8. NAC Circuits:  Arranged such that there is a minimum of 1 audible device per fire 
alarm zone. 

9. Notification Appliance Circuits (NAC), and Control Equipment:  Arranged such 
that loss of any 1 NAC circuit will not cause loss of any other NAC circuit in 
system. 

10. NAC Circuits: 
 a. Electrically supervised for open and short circuit conditions. 
 b. If short circuit exists on NAC circuit, it shall not be possible to activate 

that circuit. 
 
E. Basic System Functional Operation:  When fire alarm condition is detected and reported 

by one of the system alarm initiating devices, the following functions shall immediately 
occur: 
1. System Alarm LEDs:  Flash. 
2. Local Piezo-Electric Signal in Control Panel:  Sound at a pulse rate. 
3. 4.3 inch Color Touchscreen Display: Indicate all information associated with fire 

alarm condition, including type of alarm point and its location within protected 
premises. 

4. Historical Log:  Record information associated with fire alarm control panel 
condition, along with time and date of occurrence.  History Log shall have a 
capacity for recording up to 4,100 events. 

5. System output programs assigned via control-by-event equations to be activated 
by particular point in alarm shall be executed, and the associated system outputs 
(alarm notification appliances and/or relays) shall be activated. 

  a.     Close Fire Doors 
  b.     Shot down air handlers as required by code 
  c.     Notify the Central Station or Municipal Tie. 
   
 6.       Strobes flash synchronized continuously until system is reset. 

7. Audible devices sound continuous Temporal pattern until system is reset or 
silenced. 
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F. Fire Alarm System Functionality: 
1. Provide complete, electrically supervised distributed, Style 7 networked 

analog/addressable fire alarm and control system, with analog addressable 
initiating devices. 

2. Fire Alarm System: 
 a. Incorporate S3 Series multiprocessor-based control panel SLP 

motherboard with 4.3 inch color touchscreen annunciator (SLP) and up to 
2 loop modules (SLC-PM or SLC95-PM). 

3. Each SLC-PM SLC module:  Incorporate 1 Signaling Line Circuits (SLC), with 
capacity to support up to 159 analog addressable detectors and 159 addressable 
modules per SLC. 

4. Each SLC95-PM SLC module:  Incorporate 1 Signaling Line Circuits (SLC), with 
capacity to support up to 126 analog addressable detectors and addressable 
modules per SLC. 

5. Control Panel shall incorporate Boolean control-by-event programming, including 
as a minimum AND, OR, NOT, XOR and Timer functions. 

6. Control Panel shall have the capability to accept firmware upgrades via 
connection with laptop computer, without requirement of replacing microchips. 

7. Control Panel shall have the capability of having an optional DACT (digital alarm 
communicator transmitter) that can report to single central station monitoring 
account. 

8. Control Panel shall have the capability of storing its entire program, and allow 
installer to activate only devices that are installed during construction, without 
further downloading of system. 

9. Password Protection:  Each system shall be provided with 4 levels of password 
protection with up to 16 passwords using 6 digits. 

10.     Control panel shall have an Ethernet port (RJ-45) located on the main control 
board, which can be used for uploading and downloading programs from a laptop 
or desktop computer. The Ethernet port can also be used for interface to a Graphic 
Control System when such a system is specified. 

 
1.3. SUBMITTALS 

 
A. Comply with Section 01330 (01 33 00) – Submittal Procedures. 

 
B. Include sufficient information, clearly presented, to determine compliance with the 

specifications and the Drawings. 
 

C. Equipment Submittals: 
1. Cover Page:  Indicate the following: 

 a. Project name and address. 
 b. Engineered systems distributor’s name and other contact information. 
 c. Installing contractor’s name and other contact information. 
 d. Date of equipment submittals.  Indicate on revised submittals the original 

submittal date and revised submittal date. 
2. Table of Contents:  Lists each section of equipment submittal. 
3. Scope of Work Narrative:  Detail indented scope of work. 
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4. Sequence of Operations:  Use matrix or written text format, detailing activation of 
each type of device and associated resulting activation of the following: 

 a. Control panel. 
 b. Annunciator panels. 
 c. Notification appliances. 
 d. Building fire safety functions, including elevator recall, elevator power 

shutdown, door lock release, door holder release, HVAC unit shutdown, 
smoke evacuation system activation, and stair pressurization fan 
activation. 

5. Bill of Material:  Indicate for each component of system the following: 
 a. Quantity. 
 b. Model number. 
 c. Description. 

6. SLC Circuit Schedule:  Detail address and associated description of each 
addressable device.  Clearly provide information that indicates number of both 
active and spare addresses. 

7. Battery Calculations:  Show load of each of, and total of, components of system 
along with standby and alarm times that calculations are based on.  Show 
calculated spare capacity and size of intended battery. 

 
D. Shop Drawings: 

1. Cover Page:  Indicate the following: 
 a. Project name and address. 
 b. Engineered systems distributor’s name and other contact information. 
 c. Installing contractor’s name and other contact information. 
 d. Date of equipment submittals.  Indicate on revised submittals the original 

submittal date and revised submittal date. 
2. Floor Plans: 

 a. Provide separate floor plan for each floor. 
 b. If a floor plan must be split using match lines to fit on the page, provide 

match lines and match line references that refer to sheet number that 
shows area on opposite side of match line. 

 c. Prepare using AutoCAD. 
 d. Prepare to scale 1/8 inch = 1’-0”, unless otherwise required by the 

Architect or Engineer. 
 e. Show equipment and device locations. 
 f. Show wiring information in point-to-point format. 
 g. Show conduit routing, if required by the AHJ. 

3. Title Block:  Provide on each sheet and include, at a minimum, the following: 
 a. Project name. 
 b. Project address. 
 c. Sheet name. 
 d. Sheet number. 
 e. Scale of drawing. 
 f. Date of drawing. 
 g. Revision dates, if applicable. 

4. Control Panel:  Provide sheet that details exterior and interior views of control 
panel and clearly shows associated wiring information. 
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5. Annunciator Panels:  Provide sheet that details exterior and interior views of 
annunciator panels and clearly shows associated wiring information. 

 
E. Certification:  Submit with equipment submittals and shop drawings, letter of 

certification from major equipment manufacturer, indicating proposed engineered system 
distributor is an authorized representative of major equipment manufacturer. 

 
F. Project Record Drawings: 

1. Submit complete project record drawings within 14 calendar days after 
acceptance test. 

2. Project record drawings shall be similar to shop drawings, but revised to reflect 
changes made during construction. 

 
G. Operation and Maintenance Manuals: 

1. Submit complete operation and maintenance manuals within 14 calendar days 
after acceptance test. 

2. Operation and maintenance manuals shall be similar to equipment submittals, but 
revised to reflect changes made during construction. 

3. Include factory’s standard installation and operating instructions. 
  
1.4. GUARANTY: 
 

 All work performed and all material and equipment furnished under this contract shall be 
free from defects and shall remain so for a period of at least one (1) year from the date of 
acceptance. The full cost of maintenance, labor and materials required to correct any 
defect during this one year period shall be included in the submittal bid. 

 
1.5. APPLICABLE STANDARDS AND SPECIFICATIONS: 
 

 The specifications and standards listed below form a part of this specification. The 
system shall fully comply with the latest issue of these standards, if applicable. 

  
A. National Fire Protection Association (NFPA) - USA: 

 
 No. 13 Sprinkler Systems 
 No. 70 National Electric Code (NEC) 
 No. 72 National Fire Alarm Code 
 No. 101 Life Safety Code 

  
B. The system and its components shall be Underwriters Laboratories, Inc. listed under the 

appropriate UL testing standard as listed herein for fire alarm applications and the 
installation shall be in compliance with the UL listing. 

  
C. Local and State Building Codes. 
 
D. All requirements of the Authority Having Jurisdiction (AHJ). 

  
1.6. APPROVALS: 
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A. The system shall have proper listing and/or approval from the following nationally 

recognized agencies: 
 UL Underwriters Laboratories Inc 
  
PART 2.0 PRODUCTS 
 
2.1 MANUFACTURER 
 

A. Gamewell-FCI, Honeywell Fire Systems, 12 Clintonville Road, Northford, Connecticut 
06472.  Phone (203) 484-7161.  Fax (203) 484-7118.  Website:  www.gamewell-fci.com. 
   

 
B. References to manufacturer's model numbers and other information is intended to 

establish minimum standards of performance, function, and quality.  Equivalent 
equipment from Gamewell may be substituted for the specified equipment, as long as 
minimum standards are met.  No other manufacturers, other than Gamewell-FCI, FCI, 
and Gamewell will be considered for use on this project.    

 
2.2 FIRE ALARM SYSTEM 
 

A. Fire Alarm System:  Gamewell-FCI S3 Series Small Addressable Fire Alarm System. 
 
2.3 CONTROL PANEL HARDWARE 
 

A. Intelligent Small Addressable Panel (SLP):  Supply user interface, including 4.3 inch 
touch-screen display. Control Panel shall consist of the following units and components: 
1. System Cabinet (SLP-BB) or Cabinet with associated inner door (S3BB-

BB/S3BB-RB). 
2. Power Supply Module (FLPS-7) with batteries. 
3. SLP Motherboard (SLP-MB). 
4. 4.3 inch color touch screen display (LCD-SLP). 
5. SLC Modules (SLC-PM or SLC95-PM) up to 2 per control panel. 
6. Optional DACT (DACT-E3). 
7. Optional Auxiliary Switch Module (ASM-16). 

 
B. System Cabinet: 

1. Surface or semi-flush mounted with texture finish. 
2. Consist of back box and black door (SLP-BB) or back box, inner door, black or 

red outer door (S3BB-BB/S3BB-RB) 
3. Houses 1 FLPS-7 Power Supply Module, 1 SLP-MB assemblies, 1 or 2 SLC-

PM/SLC95-PM SLC modules and other optional modules as specified. 
4. Construction:  Display-front steel construction with lockout (SLP-BB) or Dead-

front steel construction with inner door to conceal internal circuitry and wiring 
(S3BB-BB/S3BB-RB). 

5. Wiring:  Terminated on removable terminal blocks to allow field servicing of 
modules without disrupting system wiring. 
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C. Power Supply Module (FLPS-7):  Use latest technologies to provide power to the Control 
Panel and incorporate the following features: 
1. Power-saving switching technology using no step-down transformers. 
2. 7-amp continuous-rated output to supply up to all power necessary under normal 

and emergency conditions. 
3. Integral battery charger with capacity to charge up to 55 amp-hour batteries while 

under full load. 
 

D. Batteries: 
 
1. Sufficient capacity to provide power for entire system upon loss of normal AC 

power for a period of 24 hours with 15 minutes of alarm signaling at end of this 
24-hour period, as required by NFPA 72, Local Systems. 

 
E. 4.3 inch Color Touch Screen Display Module (LCD-SLP): 

1. Color Touch Screen Display:  RS-485 based textual annunciator with capability 
of being mounted locally or remotely.  Provides audible and visual annunciation 
of all alarms and trouble signals.  Provide dedicated LEDs for: 

 a. AC:  Green. 
 b. Fire Alarm:  Red. 
 c. Hazard:  Blue. 
 d. Supervisory:  Yellow. 
 e. Trouble:  Yellow. 
 f. Silenced:  Yellow. 

2. 4.3 inch Color Touch Screen Display:  Provide status of all analog/addressable 
sensors, monitor and control modules.  Display shall be liquid crystal type (LCD), 
clearly visible in dark and under all light conditions. 

3. Panel shall contain 3 functional keys: 
 a. Menu. 
 b. Fire Drill. 
 c. System Reset. 

4. Panel shall contain 5 custom programmable function buttons for: 
 a. Alarm Acknowledge. 
 b. Trouble Acknowledge. 
 c. System Silence. 
 d. Fan Reset. 
 e. Lamp Test. 
 c. Other functions like output bypass, device enable/disable, device on/off. 

5.      Systems that do not have a minimum of 200 characters (4 lines of 40 characters) are 
not acceptable.  

  
F. Intelligent Small Addressable Panel (SLP):  System shall be of multiprocessor design to 

allow maximum flexibility of capabilities and operation. Shall be capable of mounting in 
stand-alone enclosure as specified. 
1. Field Programmable:  System shall be capable of being programmed by Field 

Configuration Program (FCP), allowing programming to be downloaded via 
portable computer. 
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2. Ethernet Output:  Ethernet port shall be provided to accept downloaded program 
from portable computer, connect to FocalPoint Graphical Workstation, or provide 
80-column readout of all alarms, troubles, location descriptions, time, and date.  
Communication shall operate at 10/100 speeds. 

3. RS-232C Serial Output:  Supervised RS-232C serial port shall be provided to 
operate remote printers and/or video terminals, accept downloaded program from 
portable computer, or provide 80-column readout of all alarms, troubles, location 
descriptions, time, and date.  Communication shall be standard ASCII code 
operating from 1,200 to 115,200 baud rate. 

4. RS-485 Serial Output:  Each SLP shall incorporate RS-485 bus via ribbon harness 
for connection of modules inside same cabinet, and via 4-wire quick connector for 
connection of modules up to 3,000 feet from cabinet.  Each SLP’s RS-485 bus 
shall support up to 16 ASM-16 auxiliary switch modules, 16 LCD-SLP main 
annunciators, 6 LCD-E3 remote annunciators, and 5 LCD-7100 remote 
annunciators. 

5. Peer-to-Peer Panel Configuration:  All Intelligent Small Addressable Panels shall 
incorporate own programming, log functions, Central Processor Unit, and control-
by-event (CBE) programming.  If any loop driver becomes disabled, each 
remaining loop driver shall continue to communicate with remainder of network 
and maintain normal operation.   

6. Control-by-Event (CBE) Program:  SLP shall be capable of programming using 
Boolean logic including AND, OR, NOT, XOR and TIMING functions to provide 
complete programming flexibility. 

7. Alarm Verification:  Smoke detector alarm verification shall be standard option 
while allowing other devices such as manual stations and sprinkler flow to create 
immediate alarm.  This feature shall be selectable for smoke sensors that are 
installed in environments prone to nuisance or unwanted alarms. 

8. Alarm Signals:  All alarm signals shall be automatically latched or “locked in” at 
control panel until operated device is returned to normal and control panel is 
manually reset.  When used for sprinkler flow, “SLNC” button may be bypassed, 
if required by AHJ. 

9. Electrically Supervised: 
 a. Each SLC and NAC circuit shall be electrically supervised for opens, 

shorts, and ground faults.  Occurrence of fault shall activate system 
trouble circuitry, but shall not interfere with proper operation of other 
circuits. 

 b. Yellow “TROUBLE” LED shall light and system audible sounder shall 
steadily sound when trouble is detected in system.  Failure of power, open 
or short circuits on SLC or NAC circuits, disarrangement in system 
wiring, failure of microprocessor or any identification module, or system 
ground faults shall activate this trouble circuit.  Trouble signal shall be 
acknowledged by operating “TRBL ACK” button.  This shall silence 
sounder.  If subsequent trouble conditions occur, trouble circuitry shall 
resound.  During alarm, all trouble signals shall be suppressed with 
exception of lighting yellow “TROUBLE” LED.    

10. Drift Compensation – Analog Smoke Sensors:  System software shall 
automatically adjust each analog smoke sensor approximately once each week for 
changes in sensitivity due to effects of component aging or environment, 
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including dust.  Each sensor shall maintain its actual sensitivity under adverse 
conditions to respond to alarm conditions while ignoring factors which generally 
contribute to nuisance alarms.  System trouble circuitry shall activate, display 
units that requires maintenance. 

11. Analog Smoke Sensor Test:  System software shall automatically test each analog 
smoke sensor a minimum of 3 times daily.  Test shall be recognized functional 
test of each photocell (analog photoelectric sensors) and ionization chamber 
(analog ionization sensors) as required annually by NFPA 72.  Failure of sensor 
shall activate system trouble circuitry, display “Test Failed” indication, and 
identify individual device that failed. 

12. Off-Premises Connection: 
13.     Positive Alarm Sequence (PAS):  The system control panel shall be capable of 

setting any detector or sensor into Positive Alarm Sequence mode.  Positive 
Alarm Sequence will operate in the following manner.  Any alarms received from 
a device will activate an alarm at the control panel but will not execute any output 
functions (e.g. turning on the strobes or fire horns).  The operator has 30 seconds 
to “acknowledge” the event or the system will activate a general alarm and sound 
all the fire horn and strobes. If the operator does acknowledge the vent within 
thirty (3) seconds, the panel will start a timer for 180 seconds (3 minutes) in 
which time the operator must find the device in alarm and reset the device. If the 
operator has not performed a reset within 180 seconds or a second device reports  
an alarm, the system will immediately sound the general alarm. 

14. Central Station Option:  Fire alarm control panel shall provide Digital Alarm 
Communicator Transmitter (DACT) for signaling to central station.  DACT shall 
contain “Dialer-Runaway” feature preventing unnecessary transmissions as result 
of intermittent faults in system and shall be Carrier Access Code (CAC) 
compliant, accepting up to 20-digit central station telephone numbers.  Fire 
department shall be consulted as to authorized central station companies serving 
municipality.  Fire alarm system shall transmit both alarm and trouble signals, 
with alarm having priority over trouble signal.  Contractor shall be responsible for 
all installation charges and Owner will be responsible for line lease charges. 

15. Redundant History Log:  Each SLP shall contain full 4100 event history log 
supporting local and network functions.  If a main processor or network node is 
lost the entire log shall be accessible at any other Loop Interface board.  This shall 
be demonstrated by removing power followed by extraction of history log from 
any loop driver location 

16. LEDs Indicator and Outputs:  Each SLP Intelligent Small Addressable Panel shall 
incorporate as a minimum the following diagnostic LED indicators: 

 a. Power:  Green. 
 b. Alarm:  Red. 

 c. Supervisory:  Yellow. 
 d. General Trouble:  Yellow. 
 e. Ground Fault:  Yellow. 
 f. Hazard:  Blue. 
 g. Municipal:  Yellow. 
 h. NAC1:  Yellow. 
 i. NAC2:  Yellow. 
 j. NAC3:  Yellow. 



        16721-10           220008 

 k. NAC4:  Yellow. 
17. Auxiliary Power Outputs:  Each SLP Intelligent Small Addressable Panel shall 

provide the following supply outputs: 
 a. 24 VDC non-resettable, 1 amp. maximum, power limited. 
 b. 24 VDC resettable, 1 amp. maximum, power limited. 

18. Microprocessor:  Intelligent Small Addressable Panel shall incorporate 32-bit 
RISC processor.  Isolated “watchdog” circuit shall monitor microprocessor and 
upon failure shall activate system trouble circuits on display.  Microprocessor 
shall access system program for all control-by-event (CBE) functions.  System 
program shall not be lost upon failure of both primary and secondary power.  
Programming shall support Boolean logic including AND, OR, NOT, XOR, 
TIME DELAY functions for maximum flexibility. 

19. Auto Programming:  System shall provide for all SLC devices on any SLC loop to 
be pre-programmed into system.  Upon activation of auto programming, only 
devices that are present shall activate.  This allows for system to be commissioned 
in phases without need of additional downloads. 

20. Environmental Drift Compensation:  System shall provide for setting 
Environmental Drift Compensation by device.  When detector accumulates dust 
in chamber and reaches unacceptable level but yet still below allowed limit, 
control panel shall indicate maintenance alert warning.  When detector 
accumulates dust in chamber above allowed limit, control panel shall indicate 
maintenance urgent warning. 

21. NON-FIRE Alarm Module Reporting:  Non-reporting type ID shall be available 
for use for energy management or other non-fire situations.  NON-FIRE point 
operation shall not affect control panel operation nor shall it display message at 
panel LDC.  Activation of NON-FIRE point shall activate control by event logic, 
but shall not cause indication on control panel. 

22. 1-Man Walk Test: 
 a. System shall provide both basic and advanced walk test for testing entire 

fire alarm system.  Basic walk test shall allow single operator to run 
audible tests on panel.  All logic equation automation shall be suspended 
during test and while annunciators can be enabled for test, all shall default 
to disabled state.  During advanced walk test, field-supplied output point 
programming shall react to input stimuli, such as CBE and logic 
equations. When points are activated in advanced test mode, each 
initiating event shall latch input.  Advanced test shall be audible and shall 
be used for pull station verification, magnet activated tests on input 
devices, input and output device, and wiring operation/verification. 

  b.     Shall Automatically generate professionally formatted  NFPA 72, NFPA 10, 
or Joint  Commission Reports such as  (GW-eVance Inspection Manager)  A 
second technician will not be required at the fire panel during testing.  

c. Test feature is intended to provide for certain random spot testing of system 
and is not intended to comply with requirements of testing fire alarm systems 
in accordance with NFPA 72, as it is impossible to test all functions and 
verify items such as annunciation with only 1 person. 

23. Signaling Line Circuits:  Each SLC-PM/SLC95-PM module shall provide 
communication with analog/addressable (initiation/control) devices via 2 
signaling line circuits.  Each signaling line circuit shall be capable of being wired 
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Class B, Style 4 or Class A, Style 6.  Circuits shall be capable of operating in 
NFPA Style 7 configuration when equipped with isolator modules between each 
module type device and isolator sensor bases. Unique 40-character identifier shall 
be available for each device. 

          a. SLC-PM shall communicate with a maximum of 159 analog sensors and 
159  addressable monitor/control devices. Devices shall be of the Velociti 
series with capability to poll 10 devices at a time with a maximum polling 
time of 2 seconds when both SLCs are fully loaded. 

          b. SLC95-PM shall communicate with a maximum of 126 analog sensors 
and addressable monitor/control devices. Devices shall be of the Apollo 
series with capability to poll 1 device at a time with a maximum polling 
time of 3 seconds when both SLCs are fully loaded. 

24. Notification Appliance Circuits:  4 Class B or 2 Class A independent NAC 
circuits shall be provided on the SLP panel, polarized and rated at 2 amperes DC 
per circuit, 4 amperes max from all circuits. Each NAC individually over-current 
protected and supervised for opens, grounds, and short circuits.  They shall be 
capable of being wired Class B, Style Y or Class A, Style Z. 

25. Alarm Dry Contacts:  Provide alarm dry contacts (Form C) rated 2 amps at 30 
VDC (resistive) and transfer whenever system alarm occurs. 

26. Supervisory Dry Contacts:  Provide supervisory dry contacts (Form C) rated 2 
amps at 30 VDC (resistive) and transfer whenever system supervisory condition 
occurs. 

27. Trouble Dry Contacts:  Provide trouble dry contacts (Form C) rated 2 amps at 30 
VDC (resistive) and transfer whenever system trouble occurs. 

28.     Sounder Synchronization:  The panel shall be capable of synchronizing the  
sounders bases with the fire horns for improved clarity. Synchronization shall be 
accomplished via the SLC loop. 

 
2.5 SUPPLEMENTAL NOTIFICATION APPLIANCE CIRCUIT 
 

A. A compatible, Listed, Supplemental Notification Appliance Circuit shall be provided 
offering up to 6.0 amps of regulated 24-volt power and shall include the following 
features: 
1. Integral Charger:  Charge up to 18.0 amp-hour batteries and support 60-hour 

standby. 
2. 2 Input Triggers.  Input trigger shall be Notification Appliance Circuit (from fire 

alarm control panel) or relay. 
3. Surface-mount back box. 
4. Ability to delay AC fail delay in accordance with applicable NFPA requirements. 

   
5. Power limited circuitry in accordance with applicable UL standards.   
6. Operates as sync follower or a sync generator.  

 
2.6 SYSTEM PERIPHERALS – SYSTEM SENSOR 
 

A. SLC-PM Addressable Devices – General: 
1. Provide address-setting means using rotary-decimal switches. 
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2. Use simple to install and maintain decade-type (numbered 0 to 15) address 
switches by using standard screwdriver to rotate 2 dials on device to set address.  
Devices which use binary address set via dipswitch packages, handheld device 
programmer, or other special tools for setting device address shall not be 
acceptable. 

3. Addressable Devices:  Analog and addressable.  Connect to fire alarm control 
panel's Signaling Line Circuits. 

4. Addressable Detectors:  Provide 2 status LEDs.  Both LEDs shall flash under 
normal conditions, indicating detector is operational and in regular 
communication with control panel, and both LEDs shall be placed into steady 
illumination by control panel, indicating alarm condition has been detected.  If 
required, flashing mode operation of detector LEDs can be programmed off via 
fire control panel program. 

5. Fire Alarm Control Panel:  Permit detector sensitivity adjustment through field 
programming of system.  Sensitivity can be automatically adjusted by panel on 
time-of-day basis. 

6. Using software, detectors shall automatically compensate for dust accumulation 
and other slow environmental changes that may affect their performance.  
Detectors shall be listed by UL as meeting calibrated sensitivity test requirements 
of NFPA 72, Chapter 7. 

7. Detectors shall be ceiling-mounted and shall include separate twist-lock base with 
tamper-proof feature. 

8. Following bases and auxiliary functions shall be available: 
 a. Standard base with remote LED output. 
 b. Sounder base rated at 85 dBA minimum. 
 c. Intelligent Addressable Sounder base rated at 75 dBA minimum. 
 d. Form-C relay base rated 30 VDC, 2.0 A. 
 e. Isolator base. 

9. Detectors shall provide test means whereby they will simulate alarm condition 
and report that condition to control panel.  Such test shall be initiated at detector 
itself by activating magnetic switch or initiated remotely on command from 
control panel. 

10. Detectors shall store internal identifying type code that control panel shall use to 
identify type of device (ION, PHOTO, THERMAL). 

 
B. Addressable Manual Stations (MS-7AF): 

1. Manual Fire Alarm Stations:  Non-code, non-break glass type, equipped with key 
lock so they may be tested without operating handle. 

2. Operated Station:  Visually apparent, as operated, at a minimum distance of 100 
feet (30.5 m) from front or side. 

3. Stations shall be designed so after actual activation, they cannot be restored to 
normal except by key reset. 

4. Manual stations shall be constructed of Lexan with clearly visible operating 
instructions provided on cover.  The word FIRE shall appear on front of stations 
in raised letters, 1.75 inches (44 mm) or larger.    

5. Addressable manual stations shall, on command from control panel, send data to 
panel representing state of manual switch and addressable communication module 
status. 
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C. Intelligent Thermal Detectors (ATD-RL2F): Intelligent addressable devices rated at 135 

degrees F (58 degrees C) and have rate-of-rise element rated at 15 degrees F (9.4 degrees 
C) per minute.  Connect via 2 wires to fire alarm control panel signaling line circuit. 

 
D. Intelligent Photoelectric Smoke Detectors (ASD-PL2F):  Use photoelectric (light-

scattering) principal to measure smoke density and shall, on command from control 
panel, send data to panel representing analog level of smoke density. 

 
E. Intelligent Duct Smoke Detector Base (DNR, DNRW): 

1. In-Duct Smoke Detector Housing:  Use ASD-PL2F intelligent photoelectric 
detector, ASD-PL2FR intelligent remote test photoelectric detector or ASD-IL2F 
intelligent ionization detector, which provides continuous analog monitoring and 
alarm verification from panel. 

2. When sufficient smoke is sensed, alarm signal is initiated, and appropriate action 
taken to shut down or change over air handling systems to help prevent rapid 
distribution of toxic smoke and fire gases throughout areas served by duct system. 

3. Duct Smoke Detectors Mounted Above Ceiling or Otherwise Obstructed from 
Normal View:  Provide with remote alarm indicator. 

4. Each Detector:  Install in either supply side or return side duct in accordance with 
local mechanical code. 

 
F. Addressable Dry Contact Monitor Modules (AMM-2F): 

1. Provide to connect 1 supervised IDC zone of conventional alarm initiating 
devices (any N.O. dry contact device) to 1 of the fire alarm control panel SLCs. 

2. Mount in standard deep electrical box. 
3. IDC Zone:  Suitable for Style B operation. 

 
G. Addressable Dry Contact Monitor Modules (AMM-4F): 

1. Provide to connect 1 supervised IDC zone of conventional alarm initiating 
devices (any N.O. dry contact device) to 1 of the fire alarm control panel SLCs. 

2. Mount in 4-inch (102-mm) square, 2-1/8-inch (54-mm) deep electrical box.    
3. IDC Zone:  Suitable for Style D or Style B operation. 
4. LEDs:  Flash under normal conditions, indicating monitor module is operational

 and in regular communication with control panel. 
H. Addressable Dry Contact Monitor Modules (AMM-2IF): 

1. Provide to connect 1 supervised IDC zone of conventional alarm initiating 
devices (any N.O. dry contact device) to 1 of the fire alarm control panel SLCs. 

2. Mount in 4-inch (101.6-mm) square, 2-1/8-inch (54-mm) deep electrical box. 
3. IDC Zones:  Suitable for Style B operation. 
4. LEDs:  Flash under normal conditions, indicating monitor module is operational 

and in regular communication with control panel. 
 

I. Addressable Two Input and Two Output Modules (AMM-2RIF): 
1. Provide two isolated sets of Form-C contacts, which operate as a single pole 

double throw switch.  The module shall allow the control panel to switch these 
contacts on command.  Module shall have both normally open and normally 
closed connections available for field wiring.  Two input modules shall connect 
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two supervised initiating device circuit (IDC) or zone of conventional alarm 
initiating devices (any normally open dry contact device) to the fire alarm control 
panel signaling line circuit (SLC) Loop.   

2. Mount in 4-inch (101.6-mm) square, 2-1/8-inch (54-mm) deep electrical box. 
3. IDC Zones:  Suitable for Style B operation. 
4. LEDs:  Four LEDs that are controlled by the panel to indicate status of each input 

and output. Coded signals, transmitted from the panel, can cause the LED to 
blink, latch on, or latch off.  Flash under normal conditions, indicating monitor 
module is operational and in regular communication with control panel. 

 
J. Addressable Control Modules (AOM-2SF): 

1. Provide to supervise and control operation of 1 conventional NAC of compatible, 
24-VDC powered, polarized audio/visual notification appliances or UL-listed 
polarized relays for fan shutdown and other auxiliary control functions. 

2. Mount in standard 4-inch (101.6-mm) square, 2-1/8-inch (54-mm) deep electrical 
box or to surface-mounted back box. 

3. Control Module NAC:  Wire for Style Z or Style Y (Class A/B) with up to 1 amp 
of inductive signal or 2 amps of resistive signal operation.  Relay coil shall be 
magnetically latched to reduce wiring connection requirements and to ensure 100 
percent of all auxiliary relay or NACs shall be energized at same time on same 
pair of wires. 

4. Audio/Visual Power:  Provide by separate supervised power circuit from main 
fire alarm control panel or from supervised, UL-listed remote power supply. 

 
K. Addressable Relay Modules (AOM-2RF): 

1. Provide two isolated sets of Form-C contacts, which operate as a double pole 
double throw switch.  The module shall allow the control panel to switch these 
contacts on command.  The module shall not provide supervision for the 
notification appliance circuit (NAC).  Module shall have both normally open and 
normally closed connections available for field wiring. 

2. Available for HVAC control and other building functions.  Relay shall have 2 
Form C sets of contacts that operate in tandem and are rated for a minimum of 2.0 
amps resistive or 1.0 amps inductive.  Relay coil shall be magnetically latched to 
reduce wiring connection requirements and to ensure 100 percent of all auxiliary 
relay or NACs shall be energized at same time on same pair of wires. 

3. Mount in standard 4-inch (101.6-mm) square, 2-1/8-inch (54-mm) deep electrical 
box or to surface-mounted back box. 

4. LEDs:  Flash under normal conditions, indicating monitor module is operational 
and in regular communication with control panel. 

 
L. Sprinkler Waterflow Switches (provided and installed by the sprinkler contractor): 

1. Integral, mechanical, non-coded, non-accumulative retard type. 
2. Alarm transmission delay time conveniently adjustable from 0 to 60 seconds.  

Initial settings shall be 30 to 45 seconds. 
3. Single manufacturer and series. 
4. Where possible, locate waterflow switches a minimum of 1 foot from fitting 

which changes direction of flow and a minimum of 3 feet from valve. 
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5. Waterflow switches shall be provided and connected under this section but 
installed by the mechanical contractor. 

 
M. Sprinkler and Standpipe Valve Supervisory Switches (provided and installed by the 

sprinkler contractor): 
1. Each sprinkler system water supply control valve riser, zone control valve, and 

standpipe system riser control valve shall be equipped with supervisory switch.  
Standpipe hose valves, test valves, and drain valves shall not be equipped with 
supervisory switches. 

2. PIV (Post Indicator Valve) or Main Gate Valves:  Equip with supervisory switch. 
3. Mount not to interfere with normal operation of valve and adjust to operate within 

2 revolutions toward closed position of valve control, or when stem has moved no 
more than one-fifth of distance from normal position. 

4. Contain in weatherproof aluminum housing, which shall provide 3/4-inch (19-
mm) conduit entrance and incorporate necessary facilities for attachment to 
valves. 

5. Switch Housing Finish:  Red baked enamel. 
6. Entire Installed Assembly:  Tamper proof and arranged to cause switch operation 

if housing cover is removed or if unit is removed from mounting. 
7. Valve supervisory switches shall be provided and connected under this section 

and installed by mechanical contractor. 
 
2.7 SYSTEM PERIPHERALS – S3 SERIES 
 

A. LCD Display Annunciator: 
1. Furnish and install as indicated on the Drawings a remote serial annunciator, 

Model LCD-7100.  Annunciator shall provide 80-character display, which shall 
duplicate all information on basic system display, including any network nodes its 
host panel is annunciating, with exception of menus.  Contain the following 
function keys: 

 a. Alarm Acknowledge. 
 b. Trouble Acknowledge. 
 c. Signal Silence. 
 d. System Reset/Lamp Test. 
 e. System Drill Test. 

2. Key Lock:  Enable switches only when placed in “ON” position, with exception 
of Trouble Acknowledge, which is used to silence local trouble audible sounder.  
Annunciator shall contain the following LEDs: 

 a. Alarm. 
 b. Supervisory. 
 c. System Trouble. 
 d. Power Fault. 
 e. System Silenced. 

3. Mount on standard 3-gang surface or flush electrical box. 
4. Each SLP:  Accommodate up to 5 remote LCD-7100 annunciators which shall be 

located up to 3,000 feet from control panel. 
B. Horns: 

1. Operate on 24 VDC or with field-selectable outputs.    
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2. Have two selectable tone options of temporal 3 and non-temporal continuous 
pattern. 

 3.       Have at least 2 audibility options 
  

B. Strobes: 
1. Compliance:  ADA and UL 1971. 
2. Maximum Pulse Duration:  0.2 second. 
3. Strobe Intensity:  UL 1971. 
4. Flash Rate:  UL 1971. 
5. Strobe Candela Rating:  Determine by positioning selector switch on back of 

device. 
 

C. Horn/Strobes: 
1. Operate on 24 VDC 
2. Have two selectable tone options of temporal 3 and non-temporal continuous 

pattern. 
 3.       Have at least 2 audibility options 

4. Maximum Pulse Duration:  0.2 second. 
5. Strobe Intensity:  UL 1971. 
6. Flash Rate:  UL 1971. 
7. Strobe Candela Rating:  Determine by positioning selector switch on back of 

device. 
 D. Door Holders: 

1. Door holders indicated on the drawings are furnished as part of the door hardware 
package. Verify electrical requirements with hardware supplied and interface with 
the fire alarm system for release upon general system alarm. Provide local power 
wiring and connections as required for door holders to be controlled through fire 
alarm actuated and supervised fire alarm system relay. 

 
PART 3.0 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine areas and surfaces to receive fire alarm system. 
1. Notify Architect of conditions that would adversely affect installation or 

subsequent use. 
2. Do not begin installation until unacceptable conditions are corrected. 

 
3.2 INSTALLATION 
 

A. Install fire alarm system in accordance with NFPA 72, NFPA 70, state and local codes, 
manufacturer’s instructions, and as indicated on the Drawings. 

 
B. Conceal conduit, junction boxes, and conduit supports and hangers in finished areas.  

Conceal or expose conduit, junction boxes, and conduit supports and hangers in 
unfinished areas. 
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C. Do not install smoke detectors before system programming and test period.  If 
construction is ongoing during this period, take measures to protect smoke detectors from 
contamination and physical damage. 

 
D. Flush-mount fire detection and alarm system devices, control panels, and remote 

annunciators in finished areas.  Flush-mount or surface-mount fire detection and alarm 
system devices, control panels, and remote annunciators in unfinished areas. 

 
E. Ensure manual stations are suitable for surface mounting or semi-flush mounting as 

indicated on the Drawings.  Install not less than 42 inches, not more than 48 inches, 
above finished floor measured to operating handle. 

 
3.3 FIELD QUALITY CONTROL 
 

A. Manufacturer’s Field Services:  Provide service of competent, factory-trained technician 
authorized by manufacturer to technically supervise and participate during pre-testing 
and acceptance testing of system. 

 
B. Testing: 

1. Conduct complete visual inspection of control panel connections and test wiring 
for short circuits, ground faults, continuity, and insulation before energizing 
cables and wires. 

2. Close each sprinkler system control valve and verify proper supervisory alarm at 
Control Panel. 

3. Verify activation of flow switches. 
4. Open initiating device circuits and verify that trouble signal actuates. 
5. Open signaling line circuits and verify that trouble signal actuates. 
6. Open and short notification appliance circuits and verify that trouble signal 

actuates. 
7. Ground initiating device circuits and verify response of trouble signals. 
8. Ground signaling line circuits and verify response of trouble signals. 
9. Ground notification appliance circuits and verify response of trouble signals. 
10. Check installation, supervision, and operation of intelligent smoke detectors. 
11. Introduce on system each of the alarm conditions that system is required to detect. 

Verify proper receipt and proper processing of signal at Control Panel and correct 
activation of control points. 

12. Consult manufacturer’s manual to determine proper testing procedures when 
system is equipped with optional features.  This is intended to address such items 
as verifying controls performed by individually addressed or grouped devices, 
sensitivity monitoring, verification functionality, and similar. 

 
C. Acceptance Testing: 

1. Before installation shall be considered completed and acceptable by AHJ, a 
complete test using as a minimum, the following scenarios shall be performed and 
witnessed by representative approved by Engineer.  Monitoring company and/or 
fire department shall be notified before final test in accordance with local 
requirements. 
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2. Contractor’s job foreman, in presence of representative of manufacturer, 
representative of Owner, and fire department shall operate every installed device 
to verify proper operation and correct annunciation at control panel. 

3. Open signaling line circuits and notification appliance circuits in at least 2 
locations to verify presence of supervision. 

4. When testing has been completed to satisfaction of both Contractor’s job foreman 
and representatives of manufacturer and Owner, a notarized letter co-signed by 
each attesting to satisfactory completion of said testing shall be forwarded to 
Owner and fire department. 

5. Leave fire alarm system in proper working order and, without additional expense 
to Owner, replace defective materials and equipment provided within 1 year (365 
days) from date of final acceptance by the owner.    

 
3.4 DEMONSTRATION 
 

A. Provide instruction as required for operating fire alarm system. 
B. Provide hands-on demonstrations of operation of fire alarm system components and 

functions. 
 
 
 

END OF SECTION 
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 SECTION 16741 
 
 TELEPHONE AND CABLE TELEVISION WIRING SYSTEMS 
 
 
PART 1 - GENERAL 
 
A.  SECTION INCLUDES 

 
1. Jacks and Cable 

 
B.  RELATED SECTIONS 

 
1. Section 16130 - Boxes 

 
2. Section 16190 - Supporting Devices 

 
C.  QUALITY ASSURANCE 

 
1. Coordinate with Telephone Utility Company. 
 

Coordinate with Cable Television Utility Company. 
 
2. Install work in accordance with Telephone and Cable Television Utility Company rules 

and regulations. 
 
PART 2 - PRODUCTS 
 
A.  JACKS AND CABLING 

 
1. Telephone Jacks: Four Conductor, Modular. Provide mounting studs for wall height 

outlets. Jack shall be mounted in plastic smooth device cover plate. 
 
2. Cable Television Jacks: RG6 “F” connector keystone. Jack shall be mounted in plastic 

smooth device cover plate. 
 

3. Telephone Cable: CAT5e, Unshielded, 24 gauge, 4 twisted pairs, Tinned copper, PVC 
insulated. Provide an individual cable run from each outlet to a location within the living 
unit mechanical room as directed by the serving utility company. Provide conductor color 
coding as directed by the serving utility company. Label all individual cables as to 
location and room. Provide CAT5e punch down block per serving utility company specs 
in each living unit mechanical room. 
 

4. Provide a dedicated Telephone cable run from each living unit mechanical room to the 
Telephone/Cable terminal board in Mechanical Room 109. Label dedicated living unit 
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cable with living unit apartment number. 
 

5. Cable Television Cable: RG6, Quad Shield, 18 gauge, solid bare copper, 95% copper 
braid, PVC insulated. Provide an individual cable run from each outlet to a location within 
the living unit mechanical room as directed by the serving utility company. Label all 
individual cables as to location and room. Provide CATV splitters per serving utility 
company specs in each living unit mechanical room. 

 
6. Provide a dedicated CATV cable run from each living unit mechanical room to the 

Telephone/Cable terminal board in Mechanical Room 109. Provide compression fittings 
per utility company specifications. Label dedicated living unit cable with living unit 
apartment number. 

   
PART 3 - EXECUTION 
 
A.  EXAMINATION 

 
1. Verify that surfaces are ready to receive work. 

 
2. Verify that field measurements are as shown on Drawings. 

 
3. Beginning of installation means installer accepts existing conditions. 

 
 
 END OF SECTION 
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