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SECTION 01 00 00 
GENERAL REQUIREMENTS 

1.1 GENERAL INTENTION  

A. General Requirements:  Contractor shall completely prepare site for 

building operations, including demolition and remov al of existing 

structures, and furnish labor and materials and per form work as 

required by drawings and specifications.  

General Intention:  
 

A.  Contractor shall furnish all labor and materials ne eded to 

perform all demolition, renovation, upgrade, replac ement, 

installation, finishes and commissioning required b y this scope 

located at the San Francisco Veterans Affairs Medic al Center as 

required by specifications.  
 

B.  Visits to the site by bidders may be made only by a ppointment 

with the Contracting Officer for the project.  
 

C.  This project is to take no longer than 360 calendar  days from 

notice to proceed.  
 

D.  The contractor will dispose of all equipment compon ents 

demolished or replaced as part of this project.  
 

E.  The contractor will be obligated to re-route all co nduit and 

feeds as necessary to complete the installation as shown on 

attached diagrams for new equipment locations. All load 

transfers and outages shall occur at night or over the weekends 

and should be priced that way.  
 

F.  The contractor shall use a qualified elevator techn ician for 

adding and modifying all components for the duratio n of the 

project.  
 

G.  All crane lifts must be completed over weekends and  must be 

coordinated through MUNI Transit.  
 

 H. Construction documents are included and are con sidered part of 

the scope requirements. An existing Electrical adde ndum is 

included with the drawings and shall be considered the most 

current for bid. 
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Scope:  Work includes general construction, alterat ions pertaining to 

elevator upgrades in Buildings 7 and 200, mechanica l and 

electrical work pertaining to elevator upgrades, ne cessary removal 

of existing structures and construction and certain  other items. 

 

B. Visits to the site by Bidders:  Visits to the site may be made only by 

appointment with the Medical Center Engineering Off icer.  

C. Architect-Engineers:  Offices of Polytech Associates, Inc., as 

Architect-Engineers, will render certain technical services during 

construction. Such services shall be considered as advisory to the 

Government and shall not be construed as expressing  or implying a 

contractual act of the Government without affirmati ons by Contracting 

Officer or his duly authorized representative.  

 

D. Testing : Before placement and installation of work subject  to tests by 

testing laboratory retained by Department of Vetera ns Affairs, the 

Contractor shall notify the COTR Engineer in suffic ient time to enable 

testing laboratory personnel to be present at the s ite in time for 

proper taking and testing of specimens and field in spection. Such prior 

notice shall be not less than three work days unles s otherwise 

designated by the COTR Engineer. 

   

E. Badging : All employees of general contractor and subcontra ctors shall 

comply with VA’s security program and obtain a VA I D badge from VA 

police.  See paragraph 1.35 below for ID badge proc ess.  Along with ID 

Badges all workers must be able to speak and unders tand English during 

construction.  Construction areas as defined by the  contract documents 

will be keyed to a construction core when Notice to  Proceed is issued.  

Access to non-construction areas is limited to publ ic areas only.  

Access needed outside of construction area (i.e., m echanical rooms) will 

be provided by COTR or his/her representative upon written or verbal 

request. 

F. OSHA Certification:  Prior to commencing work, general contractor shall  

provide proof that a OSHA certified “competent pers on” (CP) (29 CFR 

1926.20(b)(2) will maintain a presence at the work site whenever the 

general or subcontractors are present. 
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G. Training : 

1. Beginning July 31, 2005, all employees of genera l contractor or 

subcontractors shall have the 10-hour OSHA certifie d Construction 

Safety course and /or other relevant competency tra ining, as 

determined by VA CP with input from the ICRA team.  

2. In addition to the 10-hours OSHA training, VA wi ll provide site-   

specific training as determined by VA Competent Per son with input from 

the VA’s Infection Control Risk Assessment team.  C oordination of this 

required training will be accomplished through the COTR or Project 

Engineer.  This briefing shall include information on the construction 

limits, VAMC safety guidelines, means of egress, br eak areas, work 

hours, locations of restrooms, use of VAMC equipmen t, etc. All 

contractors, subcontractors, and vendors must recei ve this training in 

order to work at our facility.  Failure to receive this training may 

cause debarment of contractor’s staff until such tr aining is 

accomplished. 

3. Submit training records of all such employees fo r approval before the 

start of work. 

    H.  Pre-Construction handout Dated August 2012: 

1.  The contractor shall utilize this pre-construct ion packet as an 

orientation package to the SF VAMC facilities proce dures and 

requirements for construction.  This packet shall b e reviewed by the 

contractor and utilized as tool to inform and educa te their employees 

and their sub-contractors to the required procedure s to be followed at 

the facility.      

 

1.2 STATEMENT OF BID ITEM(S)  

A. ITEM I : See General Intention and Scope of Work. 

 

1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR 

A. Furnished Construction Documents:  AFTER AWARD OF CONTRACT, electronic 

sets of specifications and drawings will be furnish ed via FedBizOpps 

network, www.fbo.gov.   

B. Additional Construction Documents:  Requests for additional sets of 
drawings will be made by the Contractor’s at their own expense. 
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C. Contract Specification Table: 

Spec Number  Spec Section Title  

01 00 00 GENERAL REQUIREMENTS 

01 32 16.15 PROJECT SCHEDULES  

01 33 23 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

01 42 19 REFERENCE STANDARDS 

01 45 29 TESTING LABORATORY SERVICES 

01 57 19 TEMPORARY ENVIRONMENTAL CONTROLS 

01 60 00 PRODUCT REQUIREMENTS 

01 73 00 EXECUTION 

01 74 19 CONSTRUCTION WASTE MANAGEMENT 

01 81 11 SUSTAINABLE DESIGN REQUIREMENTS  

02 41 00 DEMOLITION 

05 50 00 METAL FABRICATIONS 

07 13 52 MODIFIED BITUMINOUS SHEET WATERPROOFING 

07 16 16 CRYSTALLINE WATERPROOFING 

07 81 00 APPLIED FIREPROOFING 

07 84 00 FIRESTOPPING 

07 92 00 JOINT SEALANTS 

08 11 13  HOLLOW METAL DOORS AND FRAMES 

08 31 13 ACCESS DOORS AND FRAMES 

09 22 16 NON-STRUCTURAL METAL FRAMING 

09 29 00 GYPSUM BOARD 

09 65 19 RESILIENT TILE FLOORING 

09 91 00 PAINTING 

10 14 00 SIGNAGE 

13 05 41 SEISMIC RESTRAINT REQUIREMENTS FOR NON-STR UCTURAL 
COMPONENTS 

14 27 00 ELEVATOR CAB INTERIOR FINISHES AND FIXTURE S  

14 29 40 HYDRAULIC ELEVATOR MODERNIZATION 

21 05 11 COMMON WORK RESULTS FOR FIRE SUPPRESSION  

21 13 13 WET-PIPE SPRINKLER SYSTEMS 

23 05 11 COMMON WORK RESULTS FOR HVAC 

23 21 13 HYDRONIC PIPING 

23 31 00 HVAC DUCTS AND CASINGS 

23 34 00 HVAC FANS 

26 05 11 REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 

26 05 19 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 
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26 05 26 GROUNDING AND BONDING FOR ELECTRICAL SYSTE MS 

26 05 33 RACEWAY AND BACKBOXES FOR ELECTRICAL SYSTE MS 

26 27 26 WIRING DEVICES 

26 29 21 ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

26 51 00 INTERIOR LIGHTING 

28 05 00 COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND 
SECURITY  

28 05 26 GROUNDING AND BONDING FOR ELECTRONIC SAFET Y AND 
SECURITY 

28 05 28.33 CONDUITS AND BACKBOXES FOR ELECTRONIC S AFETY AND 
SECURITY 

28 08 00 COMMISSIONING OF ELECTRONIC SAFETY AND SEC URITY 
SYSTEMS 

28 23 00 VIDEO SURVEILLANCE 

 

 

1.4 CONSTRUCTION SECURITY REQUIREMENTS 

A. Security Plan: 

1. The security plan defines both physical and admi nistrative security 

procedures that will remain effective for the entir e duration of the 

project. 

2. The General Contractor is responsible for assuri ng that all sub-

contractors working on the project and their employ ees also comply 

with these regulations. 

B. Security Procedures: 

1. General Contractor’s employees shall not enter t he project site 

without appropriate badge.  They may also be subjec t to inspection of 

their personal effects when entering or leaving the  project site. 

2. For working outside the “regular hours” as defin ed in the contract, 

The General Contractor shall give 3 days notice to the Contracting 

Officer so that security arrangements can be provid ed for the 

employees.  This notice is separate from any notice s required for 

utility shutdown described later in this section. 

3. No photography of VA premises is allowed without  written permission 

of the Contracting Officer. 
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4. VA reserves the right to close down or shut down  the project site and 

order General Contractor’s employees off the premis es in the event of 

a national emergency.  The General Contractor may r eturn to the site 

only with the written approval of the Contracting O fficer. 

5. Contractor shall adhere to all security standard s regarding VA data. 

The C&A requirements do not apply, and a Security A ccreditation 

Package is not required. 

 

C. Guards: 

1. N/A. 

 

D. Key Control: 

1. The General Contractor shall provide duplicate k eys and lock 

combinations to the COTR for the purpose of securit y inspections of 

every area of project including tool boxes and park ed machines and 

take any emergency action. 

2. The General Contractor shall turn over all perma nent lock cylinders 

to the VA locksmith for permanent installation. See  Section 08 71 00, 

DOOR HARDWARE and coordinate. 

 

E.  Doors and Locking Hardware:  Generally, locking hardware used here must 

be Class 1 and ADA compliant. Where key locks are r equired, these locks 

must conform to the lock cylinders currently in use  here; this means that 

the locks must accept our Best 7-pin interchangeabl e cores. The industry 

nomenclature for this would be: 

 

 “I/C small format 7 pin core”. 

  

1. Door locks used throughout this installation are  of two types: 

cylindrical and mortise.  Cylindrical locks are pre ferred because they 

cost less, break down less often, and require a sim pler door 
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preparation. In addition, they leave a stronger doo r after they have 

been installed. 

2.  Exit hardware used on this station must also ac cept the Best 

cylinders mentioned above. Additionally, it should be surface mounted, 

and not mortise style. Vertical locking rods, when used, must also be 

surface mounted. Internal rods are prone to breakag e and require door 

removal to repair. 

3. We have found some brands of locks, exit hardwar e and door closers 

have proven more trouble-free than others. Followin g is a list of 

acceptable locks and functions: 

  

Office Lock:  Schlage ND53BD-626-RHO. 

Function: Lock is always open on inside, locked by 

button on inside. 

  

Storeroom Lock: Schlage ND80BD-626-RHO. 

Function: always locked on outside, always open 

inside, key retracts Bolt. 

  

Privacy Lock: Schlage ND40BD-626-RHO. 

Function: Bathroom lock. Button locks from inside, 

coin or screwdriver unlocks. It cannot be left 

unlocked upon leaving room. 

  

Passage Set: Schlage ND10S-626-RHO. 

                      Function: Passage. Two levers , always unlocked. 

  

Classroom Lock: Schlage ND70BD-626-RHO 

Function: always open inside, Key lock and unlock 

outside. 



 

01 00 00 -8  

VA Project #:662-14-309 San Francisco VA Medical Center 
Repair/Replace Elevators Campus Wide 
Buildings 7 and 200 

  

4. For exit hardware, Von Duprin 99 series, surface  mounted. Generally, 

storeroom function preferred; when hardware needs t o be left unlocked it 

can be dogged down. 

      5. Occasionally we install mechanical combina tion locks. They are: 

Simplex Kaba lock, P/N# 1021B-26D-41. This number e nsures that the lock 

will comply with our 7-pin small format Best cylind ers. 

6. If we must use mortise locks, we require the Sch lage L-series with 

lever handles, in brushed chrome finish (626). I ca n supply part numbers 

and other information upon request.  

  7. For door closers, I would recommend LCN heavy- duty. 

 

 

F. Document Control:  

1. N/A. 

 

G. Motor Vehicle Restrictions:  

1. Vehicle authorization request shall be required for any vehicle 

entering the site and such request shall be submitt ed 24 hours before 

the date and time of access. Access shall be restri cted to picking up 

and dropping off materials and supplies. 

2. Separate permits shall be issued for General Con tractor and its 

employees for parking in designated areas only. 

 

1.5 FIRE SAFETY 

A. Applicable Publications: Publications listed bel ow form part of this 

Article to extent referenced. Publications are refe renced in text by 

basic designations only.  
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1. American Society for Testing and Materials (ASTM ): 

E84-2008.............Surface Burning Characteristic s of Building 

Materials 

2. National Fire Protection Association (NFPA): 

10-2006..............Standard for Portable Fire Ext inguishers 

30-2007..............Flammable and Combustible Liqu ids Code 

51B-2003.............Standard for Fire Prevention D uring Welding, 

Cutting and Other Hot Work 

70-2007..............National Electrical Code 

241-2004.............Standard for Safeguarding Cons truction, 

Alteration, and Demolition Operations 

3. Occupational Safety and Health Administration (O SHA): 

29 CFR 1926..........Safety and Health Regulations for Construction 

 

B.  Fire Safety Plan:  Establish and maintain a fire protection program i n 

accordance with 29 CFR 1926. Prior to start of work , prepare a plan 

detailing project-specific fire safety measures, in cluding periodic 

status reports, and submit to COTR for review for c ompliance with 

contract requirements in accordance with Section 01  33 23, SHOP 

DRAWINGS, PRODUCT DATA AND SAMPLES Prior to any wor ker for the 

contractor or subcontractors beginning work, they s hall undergo a safety 

briefing provided by the general contractor’s compe tent person per OSHA 

requirements. This briefing shall include informati on on the 

construction limits, VAMC safety guidelines, means of egress, break 

areas, work hours, locations of restrooms, use of V AMC equipment, etc. 

Documentation shall be provided to the COTR that in dividuals have 

undergone contractor’s safety briefing. 

 

C. Site and Building Access:  Maintain free and unobstructed access to 

facility emergency services and for fire, police an d other emergency 

response forces in accordance with NFPA 241. 
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D. Distance Requirements:  Separate temporary facilities, such as trailers, 

storage sheds, and dumpsters, from existing buildin gs and new 

construction by distances in accordance with NFPA 2 41. For small 

facilities with less than 6 m (20 feet) exposing ov erall length, 

separate by 3m (10 feet). 

 

E. Temporary Construction Partitions:   

1. Install and maintain temporary construction part itions to provide 

smoke-tight separations between construction areas and the adjoining 

areas. Construct partitions of gypsum board or trea ted plywood (flame 

spread rating of 25 or less in accordance with ASTM  E84) on both 

sides of fire retardant treated wood or metal steel  studs. Extend the 

partitions through suspended ceilings to floor slab  deck or roof. 

Seal joints and penetrations. At door openings, ins tall Class C, ¾ 

hour fire/smoke rated doors with self-closing devic es. 

2. Install one-hour temporary construction partitio ns as shown on 

drawings to maintain integrity of existing exit sta ir enclosures, 

exit passageways, fire-rated enclosures of hazardou s areas, 

horizontal exits, smoke barriers, vertical shafts a nd openings 

enclosures. 

3. Close openings in smoke barriers and fire-rated construction to 

maintain fire ratings. Seal penetrations with liste d through-

penetration firestop materials in accordance with S ection 07 84 00, 

FIRESTOPPING. 

 

F. Temporary Heating and Electrical:  Install, use and maintain 

installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70. 

 

G. Means of Egress:  Do not block exiting for occupied buildings, inclu ding 

paths from exits to roads. Minimize disruptions and  coordinate with 

COTR. 
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H. Egress Routes for Construction Workers:  Maintain free and unobstructed 

egress. Inspect daily. Report findings and correcti ve actions weekly to 

COTR. 

 

I. Fire Extinguishers:  Provide and maintain extinguishers in construction  

areas and temporary storage areas in accordance wit h 29 CFR 1926, NFPA 

241 and NFPA 10.  

J. Flammable and Combustible Liquids:  Store, dispense and use liquids in 

accordance with 29 CFR 1926, NFPA 241 and NFPA 30.  

 

 K. Standpipes:  Install and extend standpipes up with each floor i n 

accordance with 29 CFR 1926 and NFPA 241.  

 

  L. Sprinklers:  Install, test and activate new automatic sprinkler s prior to 

removing existing sprinklers.   

 

M. Existing Fire Protection:  Do not impair automatic sprinklers, smoke and 

heat detection, and fire alarm systems, except for portions immediately 

under construction, and temporarily for connections . Provide fire watch 

for impairments more than 4 hours in a 24-hour peri od. All existing or 

temporary fire protection systems (fire alarms, spr inklers) located in 

construction areas shall be tested as coordinated w ith the medical 

center. Parameters for the testing and results of a ny tests performed 

shall be recorded by the medical center and copies provided to the COTR 

Engineer. 

 

N. Smoke Detectors:  Prevent accidental operation. Remove temporary cov ers 

at end of work operations each day. Coordinate with  COTR. 

 

O. Hot Work:  Perform and safeguard hot work operations in accor dance with 

NFPA 241 and NFPA 51B. Coordinate with COTR. Obtain  permits from 

facility Safety through COTR at least 24 hours in a dvance.  Designate 
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contractor's responsible project-site fire preventi on program manager to 

permit hot work.  

 

P. Fire Hazard Prevention and Safety Inspections:  Inspect entire 

construction areas weekly. Coordinate with, and rep ort findings and 

corrective actions weekly to COTR. 

 

Q. Smoking:  Smoking is prohibited in and adjacent to construct ion areas 

inside existing buildings and additions under const ruction. In separate 

and detached buildings under construction, smoking is prohibited except 

in designated smoking rest areas. 

 

R. Waste Disposal:  Dispose of waste and debris in accordance with NFP A 241. 

Remove from buildings daily. 

 

S. Debris Removal:  Perform other construction, alteration and demolit ion 

operations in accordance with 29 CFR 1926. 

 

T. Fire Safety Training:  If required, submit documentation to the COTR that  

personnel have been trained in the fire safety aspe cts of working in 

areas with impaired structural or compartmentalizat ion features. 

 

U. Above Ceiling Permit:   Contractors are restricted from working above 

ceiling without the required Above Ceiling Permit.  This is required 

when working above any ceilings in the Medical Cent er outside of 

contained construction areas.   

V. Temporary Electrical:  Contractors are not allowed to use power supplied 

VA unless approved by COTR in advance.  If approved , use and 

installations shall be in accordance with 29 CFR 19 26, NFPA 241 and NFPA 

70. At no time will VA approve temporary power conn ection from a 

critical electrical circuit.   
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1.6 OPERATIONS AND STORAGE AREAS  

A. Storage Areas:  The Contractor shall confine all operations (inclu ding 

storage of materials) on Government premises to are as authorized or 

approved by the COTR. The Contractor shall hold and  save the Government, 

its officers and agents, free and harmless from lia bility of any nature 

occasioned by the Contractor's performance. 

B. Temporary buildings:  Temporary buildings (e.g., storage sheds, shops, 

offices) and utilities may be erected by the Contra ctor only with the 

approval of the COTR and shall be built with labor and materials 

furnished by the Contractor without expense to the Government. The 

temporary buildings and utilities shall remain the property of the 

Contractor and shall be removed by the Contractor a t its expense upon 

completion of the work. With the written consent of  the Contracting 

Officer, the buildings and utilities may be abandon ed and need not be 

removed.  

 

C. Road Access:  The Contractor shall, under regulations prescribed  by the 

COTR, use only established roadways, or use tempora ry roadways 

constructed by the Contractor when and as authorize d by the Contracting 

Officer. When materials are transported in prosecut ing the work, 

vehicles shall not be loaded beyond the loading cap acity recommended by 

the manufacturer of the vehicle or prescribed by an y Federal, State, or 

local law or regulation. When it is necessary to cr oss curbs or 

sidewalks, the Contractor shall protect them from d amage. The Contractor 

shall repair or pay for the repair of any damaged c urbs, sidewalks, or 

roads.  

 

D. Material Storage:  Working space and space available for storing 

materials shall be as shown on the drawings or as d etermined by the 

COTR.  

  

E. Daily Construction Routine:  Workmen are subject to rules of Medical 

Center applicable to their conduct. Execute work in  such a manner as to 

interfere as little as possible with work being don e by others. Keep 

roads clear of construction materials, debris, stan ding construction 

equipment and vehicles at all times. 
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F. Construction Impacts: Execute work so as to interfere as little as 

possible with normal functioning of Medical Center as a whole, including 

operations of utility services, fire protection sys tems and any existing 

equipment, and with work being done by others. Use of equipment and 

tools that transmit vibrations and noises through t he building 

structure, are not permitted in buildings that are occupied, during 

construction, jointly by patients or medical person nel, and Contractor's 

personnel, except as permitted by COTR where requir ed by limited working 

space.   

1. Do not store materials and equipment in other th an assigned areas.  

2. Schedule delivery of materials and equipment to immediate 

construction working areas within buildings in use by Department of 

Veterans Affairs in quantities sufficient for not m ore than four work 

days. Provide unobstructed access to Medical Center  areas required to 

remain in operation.  

3. Where access by Medical Center personnel to vaca ted portions of 

buildings is not required, storage of Contractor's materials and 

equipment will be permitted subject to fire and saf ety requirements. 

   

G. Construction Safety Rounds:   VA will perform Construction Safety Rounds 

weekly.  Contractor superintendent or Contractor’s Competent Person will 

be present during these safety inspections.  COTR w ill identify the date 

and time of these weekly inspections. 

   

H. Phasing:  To insure such executions, Contractor shall furnis h the COTR 

with a schedule of approximate phasing dates on whi ch the Contractor 

intends to accomplish work in each specific area of  site, building or 

portion thereof. In addition, Contractor shall noti fy the COTR two weeks 

in advance of the proposed date of starting work in  each specific area 

of site, building or portion thereof. Arrange such phasing dates to 

insure accomplishment of this work in successive ph ases mutually 

agreeable to Medical Center Director, COTR and Cont ractor, as follows:  

 

I. Unoccupied Building(s) : N/A.  
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J. Construction Fence:  Before construction operations begin, Contractor 

shall provide a chain link construction fence, 2.1m  (seven feet) minimum 

height, around the construction area indicated on t he drawings. Provide 

gates as required for access with necessary hardwar e, including hasps 

and padlocks. Fasten fence fabric to terminal posts  with tension bands 

and to line posts and top and bottom rails with tie  wires spaced at 

maximum 375mm (15 inches). Bottom of fences shall e xtend to 25mm (one 

inch) above grade. Remove the fence when directed b y COTR Engineer. 

 

K. Contractor Occupied Building:  N/A.  

 

L. Utilities Services:  Maintain existing utility services for Medical 

Center at all times. Provide temporary facilities, labor, materials, 

equipment, connections, and utilities to assure uni nterrupted services. 

Where necessary to cut existing water, steam, gases , sewer or air pipes, 

or conduits, wires, cables, etc. of utility service s or of fire 

protection systems and communications systems (incl uding telephone), 

they shall be cut and capped at suitable places whe re shown; or, in 

absence of such indication, where directed by COTR.   

1. No utility service such as water, gas, steam, se wers or electricity, 

or fire protection systems and communications syste ms may be 

interrupted without prior approval of COTR. Electri cal work shall be 

accomplished with all affected circuits or equipmen t de-energized. 

When an electrical outage cannot be accomplished, w ork on any 

energized circuits or equipment shall not commence without the 

Medical Center Director’s prior knowledge and writt en approval. Refer 

to specification Sections 26 05 11, REQUIREMENTS FO R ELECTRICAL 

INSTALLATIONS, 27 05 11 REQUIREMENTS FOR COMMUNICAT IONS INSTALLATIONS 

and 28 05 11, REQUIREMENTS FOR ELECTRONIC SAFETY AN D SECURITY 

INSTALLATIONS for additional requirements. 

2. Contractor shall submit a request to interrupt a ny such services to 

COTR, in writing, 14 DAYS in advance of proposed in terruption. 

Request shall state reason, date, exact time of, an d approximate 

duration of such interruption.  
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3. Contractor will be advised (in writing) of appro val of request, or of 

which other date and/or time such interruption will  cause least 

inconvenience to operations of Medical Center. Inte rruption time 

approved by Medical Center may occur at other than Contractor's 

normal working hours.  

4. Major interruptions of any system must be reques ted, in writing, at 

least 15 calendar days prior to the desired time an d shall be 

performed as directed by the COTR.  

5. In case of a contract construction emergency, se rvice will be 

interrupted on approval of COTR. Such approval will  be confirmed in 

writing as soon as practical.  

6. Whenever it is required that a connection fee be  paid to a public 

utility provider for new permanent service to the c onstruction 

project, for such items as water, sewer, electricit y, gas or steam, 

payment of such fee shall be the responsibility of the Government and 

not the Contractor.  

 

M. Abandoned Lines:  All service lines such as wires, cables, conduits,  

ducts, pipes and the like, and their hangers or sup ports, which are to 

be abandoned but are not required to be entirely re moved, shall be 

sealed, capped or plugged. The lines shall not be c apped in finished 

areas, but shall be removed and sealed, capped or p lugged in ceilings, 

within furred spaces, in unfinished areas, or withi n walls or 

partitions; so that they are completely behind the finished surfaces.  

 

N. Construction Area:  To minimize interference of construction activitie s 

with flow of Medical Center traffic, comply with th e following:  

1. Keep roads, walks and entrances to grounds, to p arking and to 

occupied areas of buildings clear of construction m aterials, debris 

and standing construction equipment and vehicles.  Wherever 

excavation for new utility lines cross existing roa ds, at least one 

lane must be open to traffic at all times.   

2. Method and scheduling of required cutting, alter ing and removal of 

existing roads, walks and entrances must be approve d by the COTR.  
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O. Road Impacts:  Coordinate the work for this contract with other 

construction operations as directed by Project Engi neer. This includes 

the scheduling of traffic and the use of roadways, as specified in 

Article, USE OF ROADWAYS.  

 

P.  CONTRACT WORK HOURS and FEDERAL HOLIDAYS: 

(a).  Standard daily contract work hours at the San  Francisco VA Medical 

Center (SFVAMC) are from 7:30 AM to 7:00 PM, Pacifi c Standard Time (PST), 

Monday through Friday, with the exception of Federa l Holidays.  The 

contractor shall submit to the Contracting Officer (CO) for approval, in 

writing, a notice of its desire to work during any period/hours other than 

the standard. Notice shall include a detailed descr iption of the type of 

work to be performed and its location.  These “non- standard” hours are 

referred to as “WHEN Hours” (Weekend-Holiday-Evenin g-Night).  The notice 

requesting work during WHEN hours shall be submitte d not less than three 

(3) working days prior to each period of work sched uled at times other than 

normal duty hours to include Federal holidays.  Con tractors are reminded 

that patients are generally asleep after 10:00 PM E ST.  Therefore, approval 

is subject to the availability of the project manag er/COTR, the type of 

work to be performed, the specific hours requested,  and the anticipated 

noise level that will be generated by contractor ac tivity.  Under no 

circumstance will the contractor proceed without ex press written approval 

of the Contracting Officer. When weekend work is ap proved by the COTR, work 

shall be limited to 8 am to 6 pm construction perio d weekends, any time out 

side of that window will be considered evening or n ight work and will 

require its own approval. 

 

1.  Work Phasing/Scheduling:  Contractor shall work closely with the 

COTR in developing a work schedule for contract per formance.  

Simultaneous or transitional work on/between multip le facilities may be 

required.  Advance coordination by the contractor i s critical and 

required.  Note:  Concurrent work performance is anticipated on all line 

items for this project. 

 

2.  The work to be performed on this project will i nclude occupied 

areas, however arrangements may be made so that the  particular area may 
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be blocked off during performance of work if feasib le.  The contractor 

shall notify the COTR of intent to start work in an y specific assigned 

area.  The contractor shall coordinate the work of all activities 

whereby both the Government and the contractor can continue operations 

with the least possible interference and inconvenie nce. 

 

3.  The contractor is required to have a minimum of  crews for work 

covered by this contract, and provide additional cr ew(s) as the work 

justifies.  Each crew shall be capable of operating  simultaneously and 

independently of the other crew(s). 

 

4.  The following is a list of Federal Holidays obs erved by all Federal         

Installations: 

            New Year's Day, January 1 

            Martin Luther King, Jr, 3rd Monday in J anuary 

            Washington's Birthday, 3rd Monday in Fe bruary 

            Memorial Day, Last Monday in May 

            Independence Day, July 4 

            Labor Day, 1st Monday in September 

            Columbus Day, 2nd Monday in October 

            Veterans Day, November 11 

            Thanksgiving Day, 4th Thursday in Novem ber 

            Christmas Day, December 25 

 

NOTE:  Any of the above holidays falling on a Saturday w ill be 

observed on the preceding Friday; holidays falling on a Sunday will 

be observed on the following Monday.  Also included  is any date 

specifically declared by the President of the Unite d States of 

America as a National Holiday. 
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5. No deliveries of construction equipment, materia ls, HVAC 

equipment, dumpsters (or pick up of dumpsters), cra nes, concrete 

trucks, etc. before 7:30 am on the weekdays and 8 a m on the weekends.  

Exception will be for oversize loads that require d elivery before a 

certain time due to permitting conditions, and shal l require a 

minimum of 3 days notice to the COTR prior to arriv al at SF VAMC. No 

contractor vehicles, delivery vehicle, cranes, conc rete trucks, 

hauling trucks, etc will be staged within 500 yards  of the SF VAMC 

prior to driving onto SF VAMC grounds. 

 

1.7 ALTERATIONS  

A. Survey:  Before any work is started, the Contractor shall m ake a thorough 

survey with the COTR, of areas of buildings in whic h alterations occur 

and areas which are anticipated routes of access, a nd furnish a report, 

signed by both, to the Contracting Officer. This re port shall list by 

rooms and spaces: 

 

B. Existing Furnishing and Equipment:  Any items required by drawings to be 

either reused or relocated or both, found during th is survey to be 

nonexistent, or in opinion of COTR and/or Supply Re presentative to be in 

such condition that their use is impossible or impr actical, shall be 

furnished and/or replaced by Contractor with new it ems in accordance 

with specifications which will be furnished by Gove rnment. Provided the 

contract work is changed by reason of this subparag raph B, the contract 

will be modified accordingly, of Section 00 72 00, GENERAL CONDITIONS.  

 

C. Re-Survey:  Thirty days before expected partial or final inspe ction date, 

the Contractor and COTR together shall make a thoro ugh re-survey of the 

areas of buildings involved. They shall furnish a r eport on conditions 

then existing, of resilient flooring, doors, window s, walls and other 

surfaces as compared with conditions of same as not ed in first condition 

survey report:  

1. Re-survey report shall also list any damage caus ed by Contractor to 

such flooring and other surfaces, despite protectio n measures; and, 

will form basis for determining extent of repair wo rk required of 
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Contractor to restore damage caused by Contractor's  workmen in 

executing work of this contract.  

 

D. Protection:  Provide the following protective measures:  

1. Wherever existing roof surfaces are disturbed th ey shall be protected 

against water infiltration. In case of leaks, they shall be repaired 

immediately upon discovery.  

2. Temporary protection against damage for portions  of existing 

structures and grounds where work is to be done, ma terials handled 

and equipment moved and/or relocated.  

3. Protection of interior of existing structures at  all times, from 

damage, dust and weather inclemency. Wherever work is performed, 

floor surfaces that are to remain in place shall be  adequately 

protected prior to starting work, and this protecti on shall be 

maintained intact until all work in the area is com pleted.  

 

E. Construction Barriers:  

1. Barrier must be erected as a complete continuous  system.  The system 

is to extend from the floor to above the ceiling to  complete an 

actual airless barrier.   

2. Temporary Construction Barriers and Enclosures: Provide temporary 

barriers as necessary to provide for public safety,  to prevent 

unauthorized entry into construction areas and to p rotect existing 

facilities and adjacent properties from damage from  construction 

activities. 

 

   F.  Final Cleanup:   

 1. Upon completion of project, or as work progress es, remove all  

 construction debris from above ceiling, vertical s hafts and utility    

 chases that have been part of the construction. 
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G. Disposal and Retention: Materials and equipment accruing from work 

removed and from demolition of buildings or structu res, or parts 

thereof, shall be disposed of as follows:  

1. Reserved items which are to remain property of t he Government are 

identified by attached tags or noted on drawings or  in specifications 

as items to be stored. Items which remain property of the Government 

shall be removed or dislodged from present location s in such a manner 

as to prevent damage which would be detrimental to re-installation 

and reuse. Store such items where directed by Proje ct Engineer.  

2. Items not reserved shall become property of the Contractor and be 

removed by Contractor from Medical Center. 

3.  Items of portable equipment and furnishings located  in rooms and 

spaces in which work is to be done under this contr act shall remain 

the property of the Government. When rooms and spac es are vacated by 

the Department of Veterans Affairs during the alter ation period, such 

items which are NOT required by drawings and specif ications to be 

either relocated or reused will be removed by the G overnment in 

advance of work to avoid interfering with Contracto r's operation.  

 

 

1.8 INFECTION PREVENTION MEASURES 

A. Infection Control Risk Assessment:  Implement the requirements of VAMC’s 

Infection Control Risk Assessment (ICRA) team. ICRA  Group may monitor 

dust in the vicinity of the construction work and r equire the Contractor 

to take corrective action immediately if the safe l evels are exceeded. 

 

B. Dust Control Program:  Establish and maintain a dust control program as 

part of the contractor’s infection preventive measu res in accordance 

with the guidelines provided by ICRA Group. Prior t o start of work, 

prepare a plan detailing project-specific dust prot ection measures, 

including periodic status reports, and submit to CO TR for review for 

compliance with contract requirements in accordance  with Section 01 33 

23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.  
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1. All personnel involved in the construction or re novation activity 

shall be educated and trained in infection preventi on measures 

established by the medical center. 

 

C. Air Monitoring:  Medical center Infection Control personnel shall m onitor 

for airborne disease (e.g. aspergillosis) as approp riate during 

construction. A baseline of conditions may be estab lished by the medical 

center prior to the start of work and periodically during the 

construction stage to determine impact of construct ion activities on 

indoor air quality. In addition: 

1. The RE and VAMC Infection Control personnel shal l review pressure 

differential monitoring documentation to verify tha t pressure 

differentials in the construction zone and in the p atient-care rooms 

are appropriate for their settings. The requirement  for negative air 

pressure in the construction zone shall depend on t he location and 

type of activity. Upon notification, the contractor  shall implement 

corrective measures to restore proper pressure diff erentials as 

needed. 

2. In case of any problem, the medical center, alon g with assistance 

from the contractor, shall conduct an environmental  assessment to 

find and eliminate the source. 

 

D. Preventive Measures:   In general, following preventive measures shall b e 

adopted during construction to keep down dust and p revent mold.  

1. Dampen debris to keep down dust and provide temp orary construction 

partitions in existing structures where directed by  Project Engineer. 

Blank off ducts and diffusers to prevent circulatio n of dust into 

occupied areas during construction. 

 

2. Do not perform dust producing tasks within occup ied areas without the 

approval of the Project Engineer/COTR. For construc tion in any areas 

that will remain jointly occupied by the medical Ce nter and 

Contractor’s workers, the Contractor shall: 

a. Adhesive Walk-off/Carpet Walk-off Mats, minimum 600mm x 900mm (24” 

x 36”), shall be used at all interior transitions f rom the 
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construction area to occupied medical center area. These mats 

shall be changed as often as required to maintain c lean work areas 

directly outside construction area at all times. 

b. Vacuum and wet mop all transition areas from con struction to the 

occupied medical center at the end of each workday.  Vacuum shall 

utilize HEPA filtration. Maintain surrounding area frequently. 

Remove debris as they are created. Transport these outside the 

construction area in containers with tightly fittin g lids. 

c. The contractor shall not haul debris through pat ient-care areas 

without prior approval of the Project Engineer and the Medical 

Center. When, approved, debris shall be hauled in e nclosed dust 

proof containers or wrapped in plastic and sealed w ith duct tape. 

No sharp objects should be allowed to cut through t he plastic. 

Wipe down the exterior of the containers with a dam p rag to remove 

dust. All equipment, tools, material, etc. transpor ted through 

occupied areas shall be made free from dust and moi sture by 

vacuuming and wipe down.  

d. There shall be no standing water during construc tion. This 

includes water in equipment drip pans and open cont ainers within 

the construction areas. All accidental spills must be cleaned up 

and dried within 12 hours. Remove and dispose of po rous materials 

that remain damp for more than 72 hours. 

e.  At completion, remove construction barriers and cei ling protection 

carefully, outside of normal work hours. Vacuum and  clean all 

surfaces free of dust after the removal. 

 

E. Final Cleanup:  

1. Upon completion of project, or as work progresse s, remove all 

construction debris from above ceiling, vertical sh afts and utility 

chases that have been part of the construction. 

2. Perform HEPA vacuum cleaning of all surfaces in the construction 

area. This includes walls, ceilings, cabinets, furn iture (built-in or 

free standing), partitions, flooring, etc. 

3. All new air ducts shall be cleaned prior to fina l inspection. 



 

01 00 00 -24  

VA Project #:662-14-309 San Francisco VA Medical Center 
Repair/Replace Elevators Campus Wide 
Buildings 7 and 200 

 

1.9 DISPOSAL AND RETENTION 

A. Disposal:  Materials and equipment accruing from work removed  and from 

demolition of buildings or structures, or parts the reof, shall be 

disposed of as follows:  

1. Reserved items which are to remain property of t he Government are 

identified by attached tags or noted on drawings or  in specifications  

as items to be stored. Items that remain property o f the Government 

shall be removed or dislodged from present location s in such a manner 

as to prevent damage which would be detrimental to re-installation 

and reuse. Store such items where directed by COTR.   

2. Items not reserved shall become property of the Contractor and be 

removed by Contractor from Medical Center. 

3. Items of portable equipment and furnishings loca ted in rooms and 

spaces in which work is to be done under this contr act shall remain 

the property of the Government. When rooms and spac es are vacated by 

the Department of Veterans Affairs during the alter ation period, such 

items which are NOT required by drawings and specif ications to be 

either relocated or reused will be removed by the G overnment in 

advance of work to avoid interfering with Contracto r's operation.  

1.10 PROTECTION OF EXISTING VEGETATION, STRUCTURES,  EQUIPMENT, UTILITIES, AND 
IMPROVEMENTS  

A. The Contractor shall preserve and protect all st ructures, equipment, and 

vegetation (such as trees, shrubs, and grass) on or  adjacent to the work 

site, which are not to be removed and which do not unreasonably 

interfere with the work required under this contrac t. The Contractor 

shall only remove trees when specifically authorize d to do so, and shall 

avoid damaging vegetation that will remain in place . If any limbs or 

branches of trees are broken during contract perfor mance, or by the 

careless operation of equipment, or by workmen, the  Contractor shall 

trim those limbs or branches with a clean cut and p aint the cut with a 

tree-pruning compound as directed by the COTR.  

 

B. Site Protection:  The Contractor shall protect from damage all exist ing 

improvements and utilities at or near the work site  and on adjacent 

property of a third party, the locations of which a re made known to or 
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should be known by the Contractor. The Contractor s hall repair any 

damage to those facilities, including those that ar e the property of a 

third party, resulting from failure to comply with the requirements of 

this contract or failure to exercise reasonable car e in performing the 

work. If the Contractor fails or refuses to repair the damage promptly, 

the COTR may have the necessary work performed and charge the cost to 

the Contractor. 

 

C. Additional Protection:  For additional requirements on protecting 

vegetation, soils and the environment. Refer to Art icles, "Alterations", 

"Restoration", and "Operations and Storage Areas" f or additional 

instructions concerning repair of damage to structu res and site 

improvements.  

    

1.11 RESTORATION  

A. Documentation of Existing Conditions:   Remove, cut, alter, replace, 

patch and repair existing work as necessary to inst all new work. Except 

as otherwise shown or specified, do not cut, alter or remove any 

structural work, and do not disturb any ducts, plum bing, steam, gas, or 

electric work without approval of the Project Engin eer. Existing work to 

be altered or extended and that is found to be defe ctive in any way, 

shall be reported to the COTR before it is disturbe d. Materials and 

workmanship used in restoring work, shall conform i n type and quality to 

that of original existing construction, except as o therwise shown or 

specified.  

 

B. Repairs:  Upon completion of contract, deliver work complete  and 

undamaged. Existing work (walls, ceilings, partitio ns, floors, 

mechanical and electrical work, lawns, paving, road s, walks, etc.) 

disturbed or removed as a result of performing requ ired new work, shall 

be patched, repaired, reinstalled, or replaced with  new work, and 

refinished and left in as good condition as existed  before commencing 

work.  

 

C. Damages Caused by Contractor:  At Contractor's own expense, Contractor 

shall immediately restore to service and repair any  damage caused by 
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Contractor's workmen to existing piping and conduit s, wires, cables, 

etc., of utility services or of fire protection sys tems and 

communications systems (including telephone) which are indicated on 

drawings and which are not scheduled for discontinu ance or abandonment. 

  

D. Expense of Repairs:  Expense of repairs to such utilities and systems n ot 

shown on drawings or locations of which are unknown  will be covered by 

adjustment to contract time and price in accordance  of Section 00 72 00, 

GENERAL CONDITIONS.  

 

1.12 PHYSICAL DATA  

A. Data and information furnished or referred to be low is for the 

Contractor's information. The Government shall not be responsible for 

any interpretation of or conclusion drawn from the data or information 

by the Contractor. 

1. The indications of physical conditions on the dr awings and in the 

specifications are the result of site investigation s by the 

Contractor.  

B. Government does not guarantee that other materia ls will not be 

encountered nor that proportions, conditions or cha racter of several 

materials will not vary from those indicated by exp lorations. Bidders 

are expected to examine site of work and logs of bo rings; and, after 

investigation, decide for themselves character of m aterials and make 

their bids accordingly. Upon proper application to Department of 

Veterans Affairs, bidders will be permitted to make  subsurface 

explorations of their own at site.  

1.13 PROFESSIONAL SURVEYING SERVICES  

A. N/A.   

 

1.14 LAYOUT OF WORK  

A. Site Layout: The Contractor shall lay out the wo rk from Government 

established base lines and bench marks, indicated o n the drawings, and 

shall be responsible for all measurements in connec tion with the layout. 

The Contractor shall furnish, at Contractor's own e xpense, all stakes, 

templates, platforms, equipment, tools, materials, and labor required to 
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lay out any part of the work. The Contractor shall be responsible for 

executing the work to the lines and grades that may  be established or 

indicated by the Contracting Officer. The Contracto r shall also be 

responsible for maintaining and preserving all stak es and other marks 

established by the Contracting Officer until author ized to remove them. 

If such marks are destroyed by the Contractor or th rough Contractor's 

negligence before their removal is authorized, the Contracting Officer 

may replace them and deduct the expense of the repl acement from any 

amounts due or to become due to the Contractor.  

B. Site Markings:   N/A.  

C. Control Points:  N/A. 

D. Site Verification:  During progress of work, and particularly as work 

progresses from floor to floor, Contractor shall ha ve line grades and 

plumbness of all major form work checked and certif ied by a registered 

land surveyor or registered civil engineer as meeti ng requirements of 

contract drawings. Furnish such certification to th e Project Engineer 

before any major items of concrete work are placed.  In addition, 

Contractor shall  also  furnish to the COTR certifi cates from a 

registered land surveyor or registered civil engine er that the following 

work is complete in every respect as required by co ntract drawings. 

 

1.15 AS-BUILT DRAWINGS 

A. Document Requirements:   The contractor shall maintain two full size sets 

of as-built drawings which will be kept current dur ing construction of 

the project, to include all contract changes, modif ications and 

clarifications. 

 

B. Document Changes:  All variations shall be shown in the same general 

detail as used in the contract drawings. To insure compliance, as-built 

drawings shall be made available for the COTR’S rev iew, as often as 

requested. 

 

C. Final Documents:  Contractor shall deliver two approved completed se ts of 

as-built drawings to the COTR within 15 calendar da ys after each 

completed phase and after the acceptance of the pro ject by the COTR. 



 

01 00 00 -28  

VA Project #:662-14-309 San Francisco VA Medical Center 
Repair/Replace Elevators Campus Wide 
Buildings 7 and 200 

 

C.  Shop Drawings:  Paragraphs A, B, & C shall also apply to all shop 

drawings. 

 

1.16 USE OF ROADWAYS 

A. Road Access: For hauling, use only established public roads and roads on  

Medical Center property and, when authorized by the  COTR, such temporary 

roads which are necessary in the performance of con tract work. Temporary 

roads shall be constructed by the Contractor at Con tractor's expense. 

When necessary to cross curbing, sidewalks, or simi lar construction, 

they must be protected by well-constructed bridges.  

 

B. New Roads:  N/A.  

 

C. Occupied Roadways:  When certain buildings (or parts of certain 

buildings) are required to be completed in advance of general date of 

completion, all roads leading thereto must be compl eted and available 

for use at time set for completion of such building s or parts thereof.  

 

1.17 PRECONSTRUCTION RISK ASSESSMENT 

Requirements:  For every construction project, the Contractor and  the COTR 
are required to perform a Pre-Construction Risk Ass essment (PCRA). The 
contractor must submit the PCRA within 15 days from  issuance of the Notice 
to Proceed 

 

1.18 TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT  

A. Requirements:  Use of new installed mechanical and electrical equ ipment 

to provide heat, ventilation, plumbing, light and p ower will be 

permitted subject to compliance with the following provisions:  

1. Permission to use each unit or system must be gi ven by COTR. If the 

equipment is not installed and maintained in accord ance with the 

following provisions, the COTR will withdraw permis sion for use of 

the equipment.  
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2. Electrical installations used by the equipment s hall be completed in 

accordance with the drawings and specifications to prevent damage to 

the equipment and the electrical systems, i.e. tran sformers, relays, 

circuit breakers, fuses, conductors, motor controll ers and their 

overload elements shall be properly sized, coordina ted and adjusted. 

Voltage supplied to each item of equipment shall be  verified to be 

correct and it shall be determined that motors are not overloaded. 

The electrical equipment shall be thoroughly cleane d before using it 

and again immediately before final inspection inclu ding vacuum 

cleaning and wiping clean interior and exterior sur faces.  

3. Units shall be properly lubricated, balanced, an d aligned. Vibrations 

must be eliminated.  

4. Automatic temperature control systems for prehea t coils shall 

function properly and all safety controls shall fun ction to prevent 

coil freeze-up damage.  

5. The air filtering system utilized shall be that which is designed for 

the system when complete, and all filter elements s hall be replaced 

at completion of construction and prior to testing and balancing of 

system. 

B. After Use:  Prior to final inspection, the equipment or parts used which 

show wear and tear beyond normal, shall be replaced  with identical 

replacements, at no additional cost to the Governme nt.  

 

C. This paragraph shall not reduce the requirements  of the mechanical and 

electrical specifications sections.  

 

1.19 TEMPORARY USE OF EXISTING ELEVATORS  

A. Permitted Use:  Use of existing elevators for handling building ma terials 

and Contractor's personnel will be permitted subjec t to following 

provisions:  

1. Contractor makes all arrangements in advance wit h the Project 

Engineer/COTR for usage of elevators. The Project E ngineer will 

ascertain that elevators are in proper condition.  
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2. Contractor covers and provides maximum protectio n of following 

elevator components:  

a. Entrance jambs, heads soffits and threshold plat es.  

b. Entrance columns, canopy, return panels and insi de surfaces of car 

enclosure walls.  

c. Finish flooring.  

 

3. Government will accept hoisting ropes of elevato r and rope of each 

speed governor if they are worn under normal operat ion. However, if 

these ropes are damaged by action of foreign matter  such as sand, 

lime, grit, stones, etc., during temporary use, the y shall be removed 

and replaced by new hoisting ropes.  

4. If brake lining of elevators are excessively wor n or damaged during 

temporary use, they shall be removed and replaced b y new brake 

lining.  

5. All parts of main controller, starter, relay pan el, selector, etc., 

worn or damaged during temporary use shall be remov ed and replaced 

with new parts, if recommended by elevator inspecto r after elevator 

is released by Contractor.  

6. Place elevator in condition equal, less normal w ear, to that existing 

at time it was placed in service of Contractor as a pproved by 

Contracting Officer.  

  

1.20 TEMPORARY USE OF NEW ELEVATORS  

A. Permitted Use:  The Contractor and his personnel shall be permitte d use 

of new elevator(s) subject to the following provisi ons: 

1. Contractor shall make arrangements with the Proj ect Engineer/COTR for 

use of elevator(s). Contractor may obtain elevator( s) for exclusive 

use. 

2. Prior to the use of elevator(s), the Contractor shall have the 

elevator(s) inspected and accepted by an ASME accre dited, certified 

elevator safety inspector. The acceptance report sh all be submitted 

to the Project Engineer. 
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3. Submit to the Project Engineer the schedule and procedures for 

maintaining equipment. Indicate the day or days of the week and total 

hours required for maintenance. A report shall be s ubmitted to the 

Project Engineer monthly indicating the type of mai ntenance 

conducted, hours used, and any repairs made to the elevator(s). 

4. The Contractor shall be responsible for enforcin g the maintenance 

procedures. 

5. During temporary use of elevator(s) all repairs,  equipment 

replacement and cost of maintenance shall be the re sponsibility of 

the Contractor. 

6. Personnel for operating elevator(s) shall not be  provided by the 

Department of Veterans Affairs. 

7. Contractor shall cover and provide maximum prote ction of the entire 

elevator(s) installation. 

8. The Contractor shall arrange for the elevator co mpany to perform 

operation of the elevator(s) so that an ASME accred ited, certified 

elevator safety inspector can evaluate the equipmen t. The Contractor 

shall be responsible for any costs of the elevator company. 

9. All elevator(s) parts worn or damaged during tem porary use shall be 

removed and replaced with new parts. This shall be determined by an 

ASME accredited certified elevator safety inspector  after temporary 

use and before acceptance by the Government. Submit  report to the 

Project Engineer for approval. 

10. Elevator shall be tested as required by the tes ting section of the 

elevator(s) specifications before acceptance by the  Department of 

Veterans Affairs. 

 

1.21 TEMPORARY TOILETS  

A. N/A. 

 B. Facility Toilets:  Contractor may have for use of Contractor's workme n, 

such toilet accommodations as may be assigned to Co ntractor by Medical 

Center or COTR. Contractor shall keep such places c lean and be 

responsible for any damage done thereto by Contract or's workmen. Failure 
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to maintain satisfactory condition in toilets will deprive Contractor of 

the privilege to use such toilets.  

 

1.22 AVAILABILITY AND USE OF UTILITY SERVICES  

A. Utility Use:  The Government shall make all reasonably required amounts 

of utilities available to the Contractor from exist ing outlets and 

supplies, as specified in the contract. The amount to be paid by the 

Contractor for chargeable electrical services shall  be the prevailing 

rates charged to the Government. The Contractor sha ll carefully conserve 

any utilities furnished without charge.  

 

B. Temporary Utility Connection:   The Contractor, at Contractor's expense 

and in a workmanlike manner satisfactory to the Con tracting Officer, 

shall install and maintain all necessary temporary connections and 

distribution lines, and all meters required to meas ure the amount of 

electricity used for the purpose of determining cha rges. Before final 

acceptance of the work by the Government, the Contr actor shall remove 

all the temporary connections, distribution lines, meters, and 

associated paraphernalia.  

 

C. Utility Meters:   Contractor shall install meters at Contractor's e xpense 

and furnish the  Medical Center a monthly record of  the Contractor's 

usage of electricity as hereinafter specified.  

 

D. Heat:  Furnish temporary heat necessary to prevent injury  to work and 

materials through dampness and cold. Use of open sa lamanders or any 

temporary heating devices which may be fire hazards  or may smoke and 

damage finished work, will not be permitted. Mainta in minimum 

temperatures as specified for various materials:  

1. Obtain heat by connecting to Medical Center heat ing distribution 

system.  

a. Steam is available at no cost to Contractor.  
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E. Electricity  (for Construction and Testing): Furnish all tempor ary 

electric services.  

1. Obtain electricity by connecting to the  Medical  Center  electrical 

distribution system. The Contractor shall meter and  pay for 

electricity required for electric cranes and hoisti ng devices, 

electrical welding devices and any electrical heati ng devices 

providing temporary heat. Electricity for all other  uses is available 

at no cost to the Contractor.  

F. Water  (for Construction and Testing): Furnish temporary water service. 

1. Obtain water by connecting to the  Medical Cente r water distribution 

system. Provide reduced pressure backflow preventer  at each 

connection. Water is available at no cost to the Co ntractor.  

2. Maintain connections, pipe, fittings and fixture s and conserve 

water-use so none is wasted. Failure to stop leakag e or other wastes 

will be cause for revocation (at COTR’s discretion)  of use of water 

from  Medical Center's system.  

 

G. Steam:  Furnish steam system for testing required in vario us sections of 

specifications.  

1. Obtain steam for testing by connecting to the  M edical Center steam 

distribution system. Steam is available at no cost to the Contractor.  

2. Maintain connections, pipe, fittings and fixture s and conserve 

steam-use so none is wasted. Failure to stop leakag e or other waste 

will be cause for revocation (at COTR’s discretion) , of use of steam 

from the  Medical Center's system.  

 

H. Fuel:  Natural and LP gas and burner fuel oil required fo r boiler 

cleaning, normal initial boiler-burner setup and ad justing, and for 

performing the specified boiler tests will be furni shed by the 

Government. Fuel required for prolonged boiler-burn er setup, 

adjustments, or modifications due to improper desig n or operation of 

boiler, burner, or control devices shall be furnish ed by the Contractor 

at Contractor's expense. 
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1.23 NEW TELEPHONE EQUIPMENT 

A. The contractor shall coordinate with the work of  installation of 

telephone equipment by others. This work shall be c ompleted before 

      the building is turned over to VA. 

 

1.24 TESTS  

A. Pre-test:  Pre-test mechanical and electrical equipment and s ystems and 

make corrections required for proper operation of s uch systems before 

requesting final tests. Final test will not be cond ucted unless 

pre-tested.  

 

B. Final Tests:  Conduct final tests required in various sections o f 

specifications in presence of an authorized represe ntative of the 

Contracting Officer. Contractor shall furnish all l abor, materials, 

equipment, instruments, and forms, to conduct and r ecord such tests.  

 

C. Final Acceptance:  Mechanical and electrical systems shall be balance d, 

controlled and coordinated. A system is defined as the entire complex 

which must be coordinated to work together during n ormal operation to 

produce results for which the system is designed. F or example, air 

conditioning supply air is only one part of entire system which provides 

comfort conditions for a building. Other related co mponents are return 

air, exhaust air, steam, chilled water, refrigerant , hot water, controls 

and electricity, etc. Another example of a complex which involves 

several components of different disciplines is a bo iler installation. 

Efficient and acceptable boiler operation depends u pon the coordination 

and proper operation of fuel, combustion air, contr ols, steam, 

feedwater, condensate and other related components.   

 

D. Component Acceptance:  All related components as defined above shall be 

functioning when any system component is tested. Te sts shall be 

completed within a reasonably short period of time during which 

operating and environmental conditions remain reaso nably constant.  
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E. System Acceptance:  Individual test result of any component, where 

required, will only be accepted when submitted with  the test results of 

related components and of the entire system.  

1.25 INSTRUCTIONS  

A. O&M Manuals:  Contractor shall furnish Maintenance and Operating  manuals 

and verbal instructions when required by the variou s sections of the 

specifications and as hereinafter specified.  

 

B. Manuals:  Maintenance and operating manuals (four copies eac h) for each 

separate piece of equipment shall be delivered to t he COTR coincidental 

with the delivery of the equipment to the job site.  Manuals shall be 

complete, detailed guides for the maintenance and o peration of 

equipment. They shall include complete information necessary for 

starting, adjusting, maintaining in continuous oper ation for long 

periods of time and dismantling and reassembling of  the complete units 

and sub-assembly components. Manuals shall include an index covering all 

component parts clearly cross-referenced to diagram s and illustrations. 

Illustrations shall include "exploded" views showin g and identifying 

each separate item. Emphasis shall be placed on the  use of special tools 

and instruments. The function of each piece of equi pment, component, 

accessory and control shall be clearly and thorough ly explained. All 

necessary precautions for the operation of the equi pment and the reason 

for each precaution shall be clearly set forth. Man uals must reference 

the exact model, style and size of the piece of equ ipment and system 

being furnished. Manuals referencing equipment simi lar to but of a 

different model, style, and size than that furnishe d will not be 

accepted.  

 

C. Instructions: Contractor shall provide qualified, factory-trained  

manufacturers' representatives to give detailed ins tructions to assigned 

Department of Veterans Affairs personnel in the ope ration and complete 

maintenance for each piece of equipment. All such t raining will be at 

the job site. These requirements are more specifica lly detailed in the 

various technical sections. Instructions for differ ent items of 

equipment that are component parts of a complete sy stem, shall be given 

in an integrated, progressive manner. All instructo rs for every piece of 

component equipment in a system shall be available until instructions 
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for all items included in the system have been comp leted. This is to 

assure proper instruction in the operation of inter -related systems. All 

instruction periods shall be at such times as sched uled by the COTR and 

shall be considered concluded only when the COTR is  satisfied in regard 

to complete and thorough coverage. The Department o f Veterans Affairs 

reserves the right to request the removal of, and s ubstitution for, any 

instructor who, in the opinion of the COTR, does no t demonstrate 

sufficient qualifications in accordance with requir ements for 

instructors above.  

 

1.26 GOVERNMENT-FURNISHED PROPERTY  

A. Government Furnished:  The Government shall deliver to the Contractor, 

the Government-furnished property shown on the Sche dule.  

 

B. Government Furnished Delivery Location:  Equipment furnished by 

Government to be installed by Contractor will be fu rnished to Contractor 

at the Medical Center.  

 

  C. Government Furnished Delivery Date:  Contractor shall be prepared to 

receive this equipment from Government and store or  place such equipment 

not less than 90 days before Completion Date of pro ject.  

 

D. Government Furnished Delivery Date Notification:  Notify Contracting 

Officer in writing, 60 days in advance, of date on which Contractor will 

be prepared to receive equipment furnished by Gover nment. Arrangements 

will then be made by the Government for delivery of  equipment.  

1. Immediately upon delivery of equipment, Contract or shall arrange for 

a joint inspection thereof with a representative of  the Government. 

At such time the Contractor shall acknowledge recei pt of equipment 

described, make notations, and immediately furnish the Government 

representative with a written statement as to its c ondition or 

shortages.  

2. Contractor thereafter is responsible for such eq uipment until such 

time as acceptance of contract work is made by the Government.  
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E. Government Furnished Products: Equipment furnished by the Government 

will be delivered in a partially assembled (knock d own) condition in 

accordance with existing standard commercial practi ces, complete with 

all fittings, fastenings, and appliances necessary for connections to 

respective services installed under contract. All f ittings and 

appliances (i.e., couplings, ells, tees, nipples, p iping, conduits, 

cables, and the like) necessary to make the connect ion between the 

Government furnished equipment item and the utility  stub-up shall be 

furnished and installed by the contractor at no add itional cost to the 

Government.  

 

F. Government Furnished Products Acceptance: Completely assemble and 

install the Government furnished equipment in place  ready for proper 

operation in accordance with specifications and dra wings.  

 

G. Government Furnished Projects Activation: Furnish supervision of 

installation of equipment at construction site by q ualified factory 

trained technicians regularly employed by the equip ment manufacturer. 

 

1.27 RELOCATED EQUIPMENT OR ITEMS   

A. Relocation of Equipment:  Contractor shall disconnect, dismantle as 

necessary, remove and reinstall in new location, al l existing equipment 

and items indicated by symbol "R" or otherwise show n to be relocated by 

the Contractor.  

 

B. Installation of Relocated Items:  Perform relocation of such equipment or 

items at such times and in such a manner as directe d by the COTR.  

 

C. Existing Service Lines:  Suitably cap existing service lines, such as 

steam, condensate return, water, drain, gas, air, v acuum and/or 

electrical, whenever such lines are disconnected fr om equipment to be 

relocated. Remove abandoned lines in finished areas  and cap as specified 

herein before under paragraph "Abandoned Lines".  
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D. Necessary Parts:  Provide all mechanical and electrical service 

connections, fittings, fastenings and any other mat erials necessary for 

assembly and installation of relocated equipment; a nd leave such 

equipment in proper operating condition.  

 

E. Equipment Vendor Approval:   Contractor shall employ services of an 

installation engineer, who is an authorized represe ntative of the 

manufacturer of this equipment to supervise assembl y and installation of 

existing equipment, required to be relocated.   

 

F. Equipment Relocation Preparation:  All service lines such as noted above 

for relocated equipment shall be in place at point of relocation ready 

for use before any existing equipment is disconnect ed. Make relocated 

existing equipment ready for operation or use immed iately after 

reinstallation.  

 

1.28 STORAGE SPACE FOR DEPARTMENT OF VETERANS AFFAIRS EQUIPMENT  

A. Required Dimensions:  N/A.  

 

 

1.29 CONSTRUCTION DIGITAL IMAGES  

A. Construction Sign:  Provide a Construction Sign where directed by the 

Project Engineer. All wood members shall be of fram ing lumber. Cover 

sign frame with 0.7 mm (24 gage) galvanized sheet s teel nailed securely 

around edges and on all bearings. Provide three 100  by 100 mm (4 inch by 

4 inch) posts (or equivalent round posts) set 1200 mm (four feet) into 

ground. Set bottom of sign level at 900 mm (three f eet) above ground and 

secure to posts with through bolts. Make posts full  height of sign. 

Brace posts with 50 x 100 mm (two by four inch) mat erial as directed. 

  

B. Paint Requirements:  Paint all surfaces of sign and posts with two coat s 

of white gloss paint. Border and letters shall be o f black gloss paint, 

except project title which shall be blue gloss pain t.  
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C. Removal:  Maintain proper signage and remove it when directe d by the 

COTR.  

 

D. Sign Requirements: Detail Drawing of construction sign showing require d 

legend and other characteristics of sign is require d for Project 

Engineer's approval prior to erection of sign.  

 

1.30 FINAL ELEVATION DIGITAL IMAGES  

1)  Requirements:  N/A.  

 

 

1.31 HISTORIC PRESERVATION  

Archeological Discovery:  Where the Contractor or any of the Contractor's 
employees, prior to, or during the construction wor k, are advised of or 
discover any possible archeological, historical and /or cultural 
resources, the Contractor shall immediately notify the Project Engineer 
verbally, and then with a written follow up. 

 

1.32 PARKING  

Contractor Parking:  There will be no parking space on site available t o the  
contractor for staging, container, debris box, or a ny motor vehicle. 
 

1.33 I.D. BADGES  

Badging:  All workers are required to obtain a time-limited I. D. badge from  
the VA Police Service located on the ground floor o f Building 203.  This 
badge must be worn at all times when workers are on  site.  
 

1.34 RADIOLOGY AND BIO SAFETY  

  A.  Site Specific Training:  Will be provided by the VA before work or 

surveying begins.    
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1.35 CONSTRUCTION SCHEDULE  

A. Schedule Development:  The Contractor shall develop a Construction 
Schedule demonstrating fulfillment of contract requ irements, shall keep 
the schedule up-to-date as required in this Article , and shall utilize 
the schedule for coordinating and monitoring work u nder the Contract 
(including activities of subcontractors, vendors, a nd suppliers).  The 
schedule shall be prepared in the format of a Gantt  or Bar Chart, 
utilizing Microsoft Project or similar computer app lication, subject to 
approval by the Project Engineer. 

 

B. Schedule Requirements:  Within 10 calendar days after receipt of Notice 
to Proceed, the Contractor shall submit a complete Construction Schedule 
for review by the Contracting Officer under provisi ons of Section 01340, 
SAMPLES AND SHOP DRAWINGS.  Submit three copies on sheets of paper 750 
mm by 1050 mm (30 by 42 inches).  Within 10 calenda r days of receipt of 
the Construction Schedule, the Contracting Officer or his representative 
will return the submittal with any comments or obje ctions, and if 
appropriate, schedule a meeting with the Contractor  for joint review, 
correction, or adjustment of the schedule.  Within 14 calendar days 
after the later of the return of the submittal or t he joint review 
meeting, the Contractor shall revise and submit thr ee copies of the 
revised schedule for the Contracting Officer’s appr oval. 

 

C. Schedule Details:  The Construction Schedule shall show construction 
activities in sufficient detail to monitor work pro gress, to support 
application and certificates for payment, and to co ordinate submittal 
review, inspection, and other activities of the Pro ject Engineer and his 
consultants.  As a minimum, it will contain the lev el of detail shown in 
the Sample Construction Schedule Drawing CS-1, whic h is a sample only, 
derived from a different project and not to be used  as is for this 
project.  Activities shall be identified by trade a nd nature of task, 
and shall show durations for the activity from allo wable early-start and 
late-start to early-finish and late-finish, with gr aphic distinctions 
between these durations made by color or pattern. 

 

D. Schedule Update:  The Contractor shall update the Construction Sched ule 
on a monthly basis, and shall submit an updated sch edule with each 
payment request.  Monthly job progress meetings sha ll be held on dates 
mutually agreed to by the Contracting Officer, or h is representative, 
and the Contractor.  An updated schedule shall be f urnished by the 
Contractor to the VA at least three working days pr ior to the meeting.  
At the meeting, job progress will be reviewed to ve rify: actual start or 
finish dates for activities completed or in progres s; remaining duration 
required to complete activities in progress or sche duled to start; and 
percentage complete for activities in progress.  An y changes required to 
the schedule due to discrepancies between actual jo b progress and the 
schedule shall be reported by the Contractor, revie wed, and submitted 
for approval to the Contracting Officer. Any correc tive actions in terms 
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of increased manpower, shift hours, work days, or o ther measures 
necessary to maintain phasing or contract completio n dates shall be 
reported by the Contractor, reviewed, and included in proposed schedule 
changes. 

 

E. Site Signage:  Contractor shall install and post the construction  signs 
at the entrance to the construction area. Sign shal l include the 
Contractor name, telephone number.   

       

1.36 DAILY LOGS  

 Daily Log Requirements: 

1)  Permit and Daily Construction check list 

2)  Workers present and work taking place during day at  project. 

3)  Egress Routes for Construction Workers should be in spected daily. 
Report findings and corrective actions weekly to th e COTR. 

 

 

       

1.37 TB TESTING REQUIREMENTS 

A. TB Testing:  The contractor shall be responsible for providing written 

documentation that all of his employees and subcont ractor employees that 

will be working within the identified areas of the Medical Center have a 

PPD tuberculin skin test (TST Testing)for the purpo se of Tuberculosis 

screening within the last 12 months prior to starti ng work at the San 

Francisco VA Medical Center. The contractor shall i nsure that those 

individuals keep current annual test results throug hout the duration of 

the project.  The contractor is responsible to insu re these documents 

are kept current and are readily available for revi ew upon request. The 

Contractor shall provide this written document to t he Contracting 

officer (CO) or Contracting Officer’s Representativ e (COR) naming their 

employees or subcontractor employees, the date they  were tested and the 

PPD Skin Test results.  Documentation of where the test was performed is 

also required.  If the employee has never had a PPD  Skin Test then a  

two-step skin test or an FDA approved QuantiFERON b lood test is 

required.   
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B. Positive Test Results:  If the employee or the subcontractor employee 

test results are positive or their PPD Skin Test ha s been found to be 

positive in the past, the contractor is required to  also state in 

writing if the employee was treated for latent Tube rculosis with INH.  

If the employee is a new PPD Skin Test Converter, a  Chest X-Ray is 

required with proper documented results.  The ident ified areas at the 

San Francisco VAMC that require these documented te sts and results as 

part of the contract are: Building: 200 and 203.  

   

1.38 CONSTRUCTION AND DEMOLITION DEBRIS MANAGEMENT 

 Requirements: This project requires compliance with the City of S an 

Francisco’s Ordinance # 27-06 for managing construc tion and demolition 

debris, where at least 65% can be reused/recycled a nd diverted away from 

the landfill.  Compliance with this City Ordinance can be accomplished 

through using a registered transporter and register ed facility for 

managing the construction/demolition debris.  For m ore information, 

check out the following websites listed below: 

 

 Link to General website: 

http://www.sfenvironment.org/our_programs/interests .html?ssi=3&ti=5&ii=125  

 

The link to the City Ordinance: 

http://www.sfenvironment.org/downloads/library/onde molitionordinancefinal.p

df  

 

Link to “registered transporter”: 

http://www.sfenvironment.org/downloads/library/cd_r egistered_transporters_1

02008.pdf  

 

Link to “registered facility”: 

http://www.sfenvironment.org/our_programs/interests.html?ssi=3&ti=5&ii=125
http://www.sfenvironment.org/downloads/library/ondemolitionordinancefinal.pdf
http://www.sfenvironment.org/downloads/library/ondemolitionordinancefinal.pdf
http://www.sfenvironment.org/downloads/library/ondemolitionordinancefinal.pdf
http://www.sfenvironment.org/downloads/library/cd_registered_transporters_102008.pdf
http://www.sfenvironment.org/downloads/library/cd_registered_transporters_102008.pdf
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df  

 

 

1.39 SEASONAL INFLUENZA VACCINATION 

Requirement: Seasonal influenza vaccination is the single best way to 
prevent the spread of influenza in healthcare setti ngs.  It is the 
policy of this Medical Center that any contractor w orking in buildings 
8, 203, 208, 200 (defined as patient care areas) mu st show evidence of 
receiving a flu shot during the flu season or wear an ordinary loop mask 
while working within 6 feet of the breathing zone of any patient.  The 
contractor will be responsible for insuring its emp loyees have had these 
vaccinations while performing work between in p[pat ient care define 
areas between the dates of  November 1 st  to March 31 st .  Flu vaccination 
can be done  at an outside provider or in the VASF Occupational  Health at 
no charge.  Proof of vaccination must be shown to t he Project Engineer 
prior to start of work using the self-certification  form for each 
employee that will working in the defined patient c are area at the SF 
VAMC during the defined timeline. 

 

 

- - - E N D - - - 

http://www.sfenvironment.org/downloads/library/registeredfacilities052108.pdf
http://www.sfenvironment.org/downloads/library/registeredfacilities052108.pdf
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SECTION 01 32 16.15 

PROJECT SCHEDULES  

 

PART 1 - GENERAL 

1.1 DESCRIPTION: 

A. The Contractor shall develop a Critical Path Method (CPM) plan and 
schedule demonstrating fulfillment of the contract requirements 

(Project Schedule), and shall keep the Project Schedule up-to-date 

in accordance with the requirements of this section and shall utilize 

the plan for scheduling, coordinating and monitoring work under this 

contract (including all activities of subcontractors, equipment 

vendors and suppliers). Conventional Critical Path Method (CPM) 

technique shall be utilized to satisfy both time and cost 

applications. 

1.2 CONTRACTOR'S REPRESENTATIVE: 

A. The Contractor shall designate an authorized representative 
responsible for the Project Schedule including preparation, review 

and progress reporting with and to the Contracting Officer's Technical 

Representative (COTR). 

B. The Contractor's representative shall have direct project control and 
complete authority to act on behalf of the Contractor in fulfilling 

the requirements of this specification section. 

C. The Contractor’s representative shall have the option of developing 
the project schedule within their organization or to engage the 

services of an outside consultant.  If an outside scheduling 

consultant is utilized, Section 1.3 of this specification will apply. 

1.3 CONTRACTOR'S CONSULTANT: 

A. The Contractor shall submit a qualification proposal to the COTR, 
within 10 days of bid acceptance. The qualification proposal shall 

include: 

1. The name and address of the proposed consultant. 

2. Information to show that the proposed consultant has the 
qualifications to meet the requirements specified in the preceding 

paragraph.  

3. A representative sample of prior construction projects, which the 
proposed consultant has performed complete project scheduling 

services. These representative samples shall be of similar size 

and scope. 

B. The Contracting Officer has the right to approve or disapprove the 
proposed consultant, and will notify the Contractor of the VA decision 

within seven calendar days from receipt of the qualification proposal. 

In case of disapproval, the Contractor shall resubmit another 

consultant within 10 calendar days for renewed consideration. The 

Contractor shall have their scheduling consultant approved prior to 

submitting any schedule for approval. 
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1.4 COMPUTER PRODUCED SCHEDULES 

A. The contractor shall provide monthly, to the Department of Veterans 
Affairs (VA), all computer-produced time/cost schedules and reports 

generated from monthly project updates. This monthly computer service 

will include: three copies of up to five different reports (inclusive 

of all pages) available within the user defined reports of the 

scheduling software approved by the Contracting Officer; a hard copy 

listing of all project schedule changes, and associated data, made 

at the update and an electronic file of this data; and the resulting 

monthly updated schedule in PDM format.  These must be submitted with 

and substantively support the contractor’s monthly payment request 

and the signed look ahead report. The COTR shall identify the five 

different report formats that the contractor shall provide. 

B. The contractor shall be responsible for the correctness and timeliness 
of the computer-produced reports. The Contractor shall also 

responsible for the accurate and timely submittal of the updated 

project schedule and all CPM data necessary to produce the computer 

reports and payment request that is specified.  

C. The VA will report errors in computer-produced reports to the 
Contractor’s representative within ten calendar days from receipt of 

reports. The Contractor shall reprocess the computer-produced reports 

and associated diskette(s), when requested by the Contracting 

Officer’s representative, to correct errors which affect the payment 

and schedule for the project.  
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1.5 THE COMPLETE PROJECT SCHEDULE SUBMITTAL 

A. Within 45 calendar days after receipt of Notice to Proceed, the 
Contractor shall submit for the Contracting Officer's review; three 

blue line copies of the interim schedule on sheets of paper 765 x 1070 

mm (30 x 42 inches) and an electronic file in the previously approved 

CPM schedule program. The submittal shall also include three copies 

of a computer-produced activity/event ID schedule showing project 

duration; phase completion dates; and other data, including event 

cost. Each activity/event on the computer-produced schedule shall 

contain as a minimum, but not limited to, activity/event ID, 

activity/event description, duration, budget amount, early start 

date, early finish date, late start date, late finish date and total 

float. Work activity/event relationships shall be restricted to 

finish-to-start or start-to-start without lead or lag constraints. 

Activity/event date constraints, not required by the contract, will 

not be accepted unless submitted to and approved by the Contracting 

Officer. The contractor shall make a separate written detailed request 

to the Contracting Officer identifying these date constraints and 

secure the Contracting Officer’s written approval before 

incorporating them into the network diagram. The Contracting 

Officer’s separate approval of the Project Schedule shall not excuse 

the contractor of this requirement. Logic events (non-work) will be 

permitted where necessary to reflect proper logic among work events, 

but must have zero duration. The complete working schedule shall 

reflect the Contractor's approach to scheduling the complete project. 

The final Project Schedule in its original form shall contain no 

contract changes or delays which may have been incurred during the 

final network diagram development period and shall reflect the entire 

contract duration as defined in the bid documents.  These 

changes/delays shall be entered at the first update after the final 

Project Schedule has been approved. The Contractor should provide 

their requests for time and supporting time extension analysis for 

contract time as a result of contract changes/delays, after this 

update, and in accordance with Article, ADJUSTMENT OF CONTRACT 

COMPLETION. 

B. Within 30 calendar days after receipt of the complete project interim 
Project Schedule and the complete final Project Schedule, the 

Contracting Officer or his representative, will do one or both of the 

following: 

1. Notify the Contractor concerning his actions, opinions, and 
objections. 

2. A meeting with the Contractor at or near the job site for joint 
review, correction or adjustment of the proposed plan will be 

scheduled if required. Within 14 calendar days after the joint 

review, the Contractor shall revise and shall submit three blue 

line copies of the revised Project Schedule, three copies of the 

revised computer-produced activity/event ID schedule and a revised 

electronic file as specified by the Contracting Officer. The 

revised submission will be reviewed by the Contracting Officer and, 

if found to be as previously agreed upon, will be approved. 
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C. The approved baseline schedule and the computer-produced schedule(s) 
generated there from shall constitute the approved baseline schedule 

until subsequently revised in accordance with the requirements of this 

section. 

1.6 WORK ACTIVITY/EVENT COST DATA 

A. The Contractor shall cost load all work activities/events except 
procurement activities. The cumulative amount of all cost loaded work 

activities/events (including alternates) shall equal the total 

contract price. Prorate overhead, profit and general conditions on 

all work activities/events for the entire project length. The 

contractor shall generate from this information cash flow curves 

indicating graphically the total percentage of work activity/event 

dollar value scheduled to be in place on early finish, late finish. 

These cash flow curves will be used by the Contracting Officer to 

assist him in determining approval or disapproval of the cost loading. 

Negative work activity/event cost data will not be acceptable, except 

on VA issued contract changes.  

B. The Contractor shall cost load work activities/events for guarantee 
period services, test, balance and adjust various systems in 

accordance with the provisions in Article, FAR 52.232 – 5 (PAYMENT 

UNDER FIXED-PRICE CONSTRUCTION CONTRACTS) and VAAR 852.236 – 83 

(PAYMENT UNDER FIXED-PRICE CONSTRUCTION CONTRACTS).  

C. In accordance with FAR 52.236 – 1 (PERFORMANCE OF WORK BY THE 
CONTRACTOR) and VAAR 852.236 – 72 (PERFORMANCE OF WORK BY THE 

CONTRACTOR), the Contractor shall submit, simultaneously with the 

cost per work activity/event of the construction schedule required 

by this Section, a responsibility code for all activities/events of 

the project for which the Contractor's forces will perform the work.  

D. The Contractor shall cost load work activities/events for all BID 
ITEMS including ASBESTOS ABATEMENT. The sum of each BID ITEM work shall 

equal the value of the bid item in the Contractors' bid.  

1.7 PROJECT SCHEDULE REQUIREMENTS 

A. Show on the project schedule the sequence of work activities/events 
required for complete performance of all items of work. The Contractor 

Shall: 

1. Show activities/events as:  

a. Contractor's time required for submittal of shop drawings, 
templates, fabrication, delivery and similar pre-construction 

work.  

b. Contracting Officer's and Architect-Engineer's review and 
approval of shop drawings, equipment schedules, samples, 

template, or similar items.  

c. Interruption of VA Facilities utilities, delivery of Government 
furnished equipment, and rough-in drawings, project phasing and 

any other specification requirements.  

d. Test, balance and adjust various systems and pieces of 
equipment, maintenance and operation manuals, instructions and 

preventive maintenance tasks. 
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e. VA inspection and acceptance activity/event with a minimum 
duration of five work days at the end of each phase and 

immediately preceding any VA move activity/event required by 

the contract phasing for that phase.  

2. Show not only the activities/events for actual construction work 
for each trade category of the project, but also trade 

relationships to indicate the movement of trades from one area, 

floor, or building, to another area, floor, or building, for at 

least five trades who are performing major work under this 

contract.  

3. Break up the work into activities/events of a duration no longer 
than 20 work days each or one reporting period, except as to 

non-construction activities/events (i.e., procurement of 

materials, delivery of equipment, concrete and asphalt curing) and 

any other activities/events for which the COTR may approve the 

showing of a longer duration. The duration for VA approval of any 

required submittal, shop drawing, or other submittals will not be 

less than 20 work days.  

4. Describe work activities/events clearly, so the work is readily 
identifiable for assessment of completion. Activities/events 

labeled "start," "continue," or "completion," are not specific and 

will not be allowed. Lead and lag time activities will not be 

acceptable.  

5. The schedule shall be generally numbered in such a way to reflect 
either discipline, phase or location of the work. 

B. The Contractor shall submit the following supporting data in addition 
to the project schedule:  

1. The appropriate project calendar including working days and 
holidays.  

2. The planned number of shifts per day.  

3. The number of hours per shift.   

C. Failure of the Contractor to include this data shall delay the review 
of the submittal until the Contracting Officer is in receipt of the 

missing data.  

D. To the extent that the Project Schedule or any revised Project Schedule 
shows anything not jointly agreed upon, it shall not be deemed to have 

been approved by the COTR. Failure to include any element of work 

required for the performance of this contract shall not excuse the 

Contractor from completing all work required within any applicable 

completion date of each phase regardless of the COTR’s approval of 

the Project Schedule.  

E. Compact Disk Requirements and CPM Activity/Event Record 
Specifications: Submit to the VA an electronic file(s) containing one 

file of the data required to produce a schedule, reflecting all the 

activities/events of the complete project schedule being submitted. 
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1.8 PAYMENT TO THE CONTRACTOR: 

A. Monthly, the contractor shall submit the AIA application and 
certificate for payment documents G702 & G703 reflecting updated 

schedule activities and cost data in accordance with the provisions 

of the following Article, PAYMENT AND PROGRESS REPORTING, as the basis 

upon which progress payments will be made pursuant to Article, FAR 

52.232 – 5 (PAYMENT UNDER FIXED-PRICE CONSTRUCTION CONTRACTS) and VAAR 

852.236 – 83 (PAYMENT UNDER FIXED-PRICE CONSTRUCTION CONTRACTS). The 

Contractor shall be entitled to a monthly progress payment upon 

approval of estimates as determined from the currently approved 

updated project schedule. Monthly payment requests shall include: a 

listing of all agreed upon project schedule changes and associated 

data; and an electronic file (s) of the resulting monthly updated 

schedule. 

B. Approval of the Contractor’s monthly Application for Payment shall 
be contingent, among other factors, on the submittal of a satisfactory 

monthly update of the project schedule. 

1.9 PAYMENT AND PROGRESS REPORTING 

A. Monthly schedule update meetings will be held on dates mutually agreed 
to by the COTR and the Contractor. Contractor and their CPM consultant 

(if applicable) shall attend all monthly schedule update meetings. 

The Contractor shall accurately update the Project Schedule and all 

other data required and provide this information to the COTR three 

work days in advance of the schedule update meeting. Job progress will 

be reviewed to verify: 

1. Actual start and/or finish dates for updated/completed 
activities/events. 

2. Remaining duration for each activity/event started, or scheduled 
to start, but not completed. 

3. Logic, time and cost data for change orders, and supplemental 
agreements that are to be incorporated into the Project Schedule. 

4. Changes in activity/event sequence and/or duration which have been 
made, pursuant to the provisions of following Article, ADJUSTMENT 

OF CONTRACT COMPLETION. 

5. Completion percentage for all completed and partially completed 
activities/events. 

6. Logic and duration revisions required by this section of the 
specifications. 

7. Activity/event duration and percent complete shall be updated 
independently. 

B. After completion of the joint review, the contractor shall generate 
an updated computer-produced calendar-dated schedule and supply the 

Contracting Officer’s representative with reports in accordance with 

the Article, COMPUTER PRODUCED SCHEDULES, specified. 
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C. After completing the monthly schedule update, the contractor’s 
representative or scheduling consultant shall rerun all current 

period contract change(s) against the prior approved monthly project 

schedule. The analysis shall only include original workday durations 

and schedule logic agreed upon by the Contractor and Project Engineer 

for the contract change(s). When there is a disagreement on logic 

and/or durations, the Contractor shall use the schedule logic and/or 

durations provided and approved by the Project Engineer. After each 

rerun update, the resulting electronic project schedule data file 

shall be appropriately identified and submitted to the VA in 

accordance to the requirements listed in articles 1.4 and 1.7. This 

electronic submission is separate from the regular monthly project 

schedule update requirements and shall be submitted to the Project 

Engineer within fourteen (14) calendar days of completing the regular 

schedule update. Before inserting the contract changes durations, 

care must be taken to ensure that only the original durations will 

be used for the analysis, not the reported durations after progress.  

In addition, once the final network diagram is approved, the 

contractor must recreate all manual progress payment updates on this 

approved network diagram and associated reruns for contract changes 

in each of these update periods as outlined above for regular update 

periods.  This will require detailed record keeping for each of the 

manual progress payment updates. 

D. Following approval of the CPM schedule, the VA, the General 
Contractor, its approved CPM Consultant, RE office representatives, 

and all subcontractors needed, as determined by the SRE, shall meet 

to discuss the monthly updated schedule. The main emphasis shall be 

to address work activities to avoid slippage of project schedule and 

to identify any necessary actions required to maintain project 

schedule during the reporting period. The Government representatives 

and the Contractor should conclude the meeting with a clear 

understanding of those work and administrative actions necessary to 

maintain project schedule status during the reporting period. This 

schedule coordination meeting will occur after each monthly project 

schedule update meeting utilizing the resulting schedule reports from 

that schedule update. If the project is behind schedule, discussions 

should include ways to prevent further slippage as well as ways to 

improve the project schedule status, when appropriate. 

1.10 RESPONSIBILITY FOR COMPLETION 

A. If it becomes apparent from the current revised monthly progress 
schedule that phasing or contract completion dates will not be met, 

the Contractor shall execute some or all of the following remedial 

actions:  

1. Increase construction manpower in such quantities and crafts as 
necessary to eliminate the backlog of work. 

2. Increase the number of working hours per shift, shifts per working 
day, working days per week, the amount of construction equipment, 

or any combination of the foregoing to eliminate the backlog of 

work.  

3. Reschedule the work in conformance with the specification 
requirements. 
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B. Prior to proceeding with any of the above actions, the Contractor shall 
notify and obtain approval from the COTR for the proposed schedule 

changes. If such actions are approved, the representative schedule 

revisions shall be incorporated by the Contractor into the Project 

Schedule before the next update, at no additional cost to the 

Government. 

1.11 CHANGES TO THE SCHEDULE 

A. Within 30 calendar days after VA acceptance and approval of any updated 
project schedule, the Contractor shall submit a revised electronic 

file (s) and a list of any activity/event changes including 

predecessors and successors for any of the following reasons: 

1. Delay in completion of any activity/event or group of 
activities/events, which may be involved with contract changes, 

strikes, unusual weather, and other delays will not relieve the 

Contractor from the requirements specified unless the conditions 

are shown on the CPM as the direct cause for delaying the project 

beyond the acceptable limits. 

2. Delays in submittals, or deliveries, or work stoppage are 
encountered which make rescheduling of the work necessary. 

3. The schedule does not represent the actual prosecution and progress 
of the project. 

4. When there is, or has been, a substantial revision to the 
activity/event costs regardless of the cause for these revisions. 

B. CPM revisions made under this paragraph which affect the previously 
approved computer-produced schedules for Government furnished 

equipment, vacating of areas by the VA Facility, contract phase(s) 

and sub phase(s), utilities furnished by the Government to the 

Contractor, or any other previously contracted item, shall be 

furnished in writing to the Contracting Officer for approval. 

C. Contracting Officer's approval for the revised project schedule and 
all relevant data is contingent upon compliance with all other 

paragraphs of this section and any other previous agreements by the 

Contracting Officer or the VA representative. 

D. The cost of revisions to the project schedule resulting from contract 
changes will be included in the proposal for changes in work as 

specified in FAR 52.243 – 4 (Changes) and VAAR 852.236 – 88 (Changes 

– Supplemental), and will be based on the complexity of the revision 

or contract change, man hours expended in analyzing the change, and 

the total cost of the change.  

E. The cost of revisions to the Project Schedule not resulting from 
contract changes is the responsibility of the Contractor. 
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1.12 ADJUSTMENT OF CONTRACT COMPLETION 

A. The contract completion time will be adjusted only for causes 
specified in this contract. Request for an extension of the contract 

completion date by the Contractor shall be supported with a 

justification, CPM data and supporting evidence as the COTR may deem 

necessary for determination as to whether or not the Contractor is 

entitled to an extension of time under the provisions of the contract. 

Submission of proof based on revised activity/event logic, durations 

(in work days) and costs is obligatory to any approvals. The schedule 

must clearly display that the Contractor has used, in full, all the 

float time available for the work involved in this request. The 

Contracting Officer's determination as to the total number of days 

of contract extension will be based upon the current computer-produced 

calendar-dated schedule for the time period in question and all other 

relevant information. 

B. Actual delays in activities/events which, according to the 
computer- produced calendar-dated schedule, do not affect the 

extended and predicted contract completion dates shown by the critical 

path in the network, will not be the basis for a change to the contract 

completion date. The Contracting Officer will within a reasonable time 

after receipt of such justification and supporting evidence, review 

the facts and advise the Contractor in writing of the Contracting 

Officer's decision. 

C. The Contractor shall submit each request for a change in the contract 
completion date to the Contracting Officer in accordance with the 

provisions specified under FAR 52.243 – 4 (Changes) and VAAR 852.236 

– 88 (Changes – Supplemental). The Contractor shall include, as a part 

of each change order proposal, a sketch showing all CPM logic 

revisions, duration (in work days) changes, and cost changes, for work 

in question and its relationship to other activities on the approved 

network diagram. 

D. All delays due to non-work activities/events such as RFI’s, WEATHER, 
STRIKES, and similar non-work activities/events shall be analyzed on 

a month by month basis. 

- - - E N D - - - 
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SECTION 01 33 23 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 

PART 1 - GENERAL 

1.1 RELATED WORK 

A. Refer to Articles titled SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION 
(FAR52.236-21) and, SPECIAL NOTES (VAAR 852.236-91), in GENERAL 

CONDITIONS. 

1.2 DEFINITIONS 

A. Submittals: For the purposes of this contract, samples, Submit for 
approval, all of the items specifically mentioned under the separate 

sections of the previously referenced requirements. The following 

text refers to all items collectively as SUBMITTALS. 

1.3 SUBMITTALS, GENERAL 

A. Submit for approval, all of the items specifically mentioned under 
the separate sections of the specification, with information 

sufficient to evidence full compliance with contract requirements. 

Materials, fabricated articles and the like to be installed in 

permanent work shall equal those of approved submittals. After an item 

has been approved, no change in brand or make will be permitted unless: 

1. Satisfactory written evidence is presented to, and approved by 
Contracting Officer, that manufacturer cannot make scheduled 

delivery of approved item or; 

2. Item delivered has been rejected and substitution of a suitable 
item is an urgent necessity or; 

3. Other conditions become apparent which indicates approval of such 
substitute item to be in best interest of the Government. 

B. Forward submittals in sufficient time to permit proper consideration 
and approval action by Government. Time submission to assure adequate 

lead time for procurement of contract - required items. Delays 

attributable to untimely and rejected submittals. Upon receipt of 

submittals, Architect-Engineer will assign a file number thereto. 

Contractor, in contract time for completion. 

C. Submittals will be reviewed for compliance with contract requirements 
by Architect-Engineer, and action thereon will be taken by Project 

Engineer on behalf of the Contracting Officer. 

D. Upon receipt of submittals, Architect-Engineer will assign a file 
number thereto. Contractor, in any subsequent correspondence, shall 

refer to this file and identification number to expedite replies 

relative to previously approved or disapproved submittals. 



Polytech Associates Inc. March 11, 2015 SF VA Medical Center 

VA #662-14-309 Bid Submission Elevator Upgrade  

  Building 7 

 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 01 33 23 - 2 

 

E. The Government reserves the right to require additional submittals, 
whether or not particularly mentioned in this contract. If additional 

submittals beyond those required by the contract are furnished 

pursuant to request therefor by Contracting Officer, adjustment in 

contract price and time will be made in accordance with Articles titled 

CHANGES (FAR 52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88) of 

the GENERAL CONDITIONS. 

F. Schedules called for in specifications and shown on shop drawings 
shall be submitted for use and information of Department of Veterans 

Affairs and Architect-Engineer. However, the Contractor shall assume 

responsibility for coordinating and verifying schedules. The 

Contracting Officer and Architect-Engineer assumes no responsibility 

for checking schedules or layout drawings for exact sizes, exact 

numbers and detailed positioning of items. 

G. Submittals must be submitted by Contractor only and shipped prepaid. 
Contracting Officer assumes no responsibility for checking quantities 

or exact numbers included in such submittals.  

H. Submit samples in single units unless otherwise specified. Submit shop 
drawings, schedules, manufacturers' literature and data, and 

certificates in quadruplicate, except where a greater number is 

specified. 

I. Submittals will receive consideration only when covered by a 
transmittal letter signed by Contractor. Letter shall be sent via 

first class mail FAX  and shall contain the list of items, name of  

Medical Center , name of Contractor, contract number, applicable 

specification paragraph numbers, applicable drawing numbers (and 

other information required for exact identification of location for 

each item), manufacturer and brand, ASTM or Federal Specification 

Number (if any) and such additional information as may be required 

by specifications for particular item being furnished. In addition, 

catalogs shall be marked to indicate specific items submitted for 

approval. 

1. A copy of letter must be enclosed with items, and any items received 
without identification letter will be considered "unclaimed goods" 

and held for a limited time only. 

2. Each sample, certificate, manufacturers' literature and data shall 
be labeled to indicate the name and location of the Medical Center 

, name of Contractor, manufacturer, brand, contract number and ASTM 

or Federal Specification Number as applicable and location(s) on 

project. 

3. Required certificates shall be signed by an authorized 
representative of manufacturer or supplier of material, and by 

Contractor.  

J. In addition to complying with the applicable requirements specified 
in preceding Article 1.9, samples which are required to have 

Laboratory Tests (those preceded by symbol "LT" under the separate 

sections of the specification shall be tested, at the expense of 

Contractor, in a commercial laboratory approved by Contracting 

Officer. 
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1. Laboratory shall furnish Contracting Officer with a certificate 
stating that it is fully equipped and qualified to perform intended 

work, is fully acquainted with specification requirements and 

intended use of materials and is an independent establishment in 

no way connected with organization of Contractor or with 

manufacturer or supplier of materials to be tested. 

2. Certificates shall also set forth a list of comparable projects 
upon which laboratory has performed similar functions during past 

five years. 

3. Samples for laboratory tests shall be sent directly to approved 
commercial testing laboratory. 

4. Laboratory test reports shall be sent directly to Project Engineer 
for appropriate action. 

5. Laboratory reports shall list contract specification test 
requirements and a comparative list of the laboratory test results. 

When tests show that the material meets specification 

requirements, the laboratory shall so certify on test report. 

6. Laboratory test reports shall also include a recommendation for 
approval or disapproval of tested item. 

K. If submittal samples have been disapproved, resubmit new samples as 
soon as possible after notification of disapproval. Such new samples 

shall be marked "Resubmitted Sample" in addition to containing other 

previously specified information required on label and in transmittal 

letter. 

L. Approved samples will be kept on file by the Project Engineer at the 
site until completion of contract, at which time such samples will 

be delivered to Contractor as Contractor's property. Where noted in 

technical sections of specifications, approved samples in good 

condition may be used in their proper locations in contract work. At 

completion of contract, samples that are not approved will be returned 

to Contractor only upon request and at Contractor's expense. Such 

request should be made prior to completion of the contract. 

Disapproved samples that are not requested for return by Contractor 

will be discarded after completion of contract. 

M. Submittal drawings (shop, erection or setting drawings) and 
schedules, required for work of various trades, shall be checked 

before submission by technically qualified employees of Contractor 

for accuracy, completeness and compliance with contract requirements. 

These drawings and schedules shall be stamped and signed by Contractor 

certifying to such check. 

1. For each drawing required, submit one legible photographic paper 
or vellum reproducible. 

2. Reproducible shall be full size. 

3. Each drawing shall have marked thereon, proper descriptive title, 
includingMedical Center location, project number, manufacturer's 

number, reference to contract drawing number, detail Section 

Number, and Specification Section Number. 

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on 
each drawing to accommodate approval or disapproval stamp. 
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5. Submit drawings, ROLLED WITHIN A MAILING TUBE, fully protected for 
shipment. 

6. One reproducible print of approved or disapproved shop drawings 
will be forwarded to Contractor. 

7. When work is directly related and involves more than one trade, 
shop drawings shall be submitted to Architect-Engineer under one 

cover. 

N. Samples, shop drawings, test reports, certificates and manufacturers' 
literature and data, shall be submitted for approval to  

 

Polytech Associates, Inc. 

235 Pine Street, 17th Floor 

San Francisco, CA 94104 

O.  At the time of transmittal to the Architect-Engineer, the 

Contractor shall also send a copy of the complete submittal directly 

to the Project Engineer. 

 

PART 2 - PRODUCTS (Not used) 

PART 3 - EXECUTION (Not used) 

- - - E N D - - - 
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SECTION 01 42 19 

REFERENCE STANDARDS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the availability and source of references and 
standards specified in the project manual under paragraphs APPLICABLE 

PUBLICATIONS and/or shown on the drawings. 

1.2 AVAILABILITY OF SPECIFICATIONS LISTED IN THE GSA INDEX OF FEDERAL 

SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS FPMR PART 101-29 

(FAR 52.211-1) (AUG 1998) 

A. The GSA Index of Federal Specifications, Standards and Commercial Item 
Descriptions, FPMR Part 101-29 and copies of specifications, 

standards, and commercial item descriptions cited in the solicitation 

may be obtained for a fee by submitting a request to – GSA Federal 

Supply Service, Specifications Section, Suite 8100, 470 East L’Enfant 

Plaza, SW, Washington, DC 20407, Telephone (202) 619-8925, Facsimile 

(202) 619-8978. 

B. If the General Services Administration, Department of Agriculture, 
or Department of Veterans Affairs issued this solicitation, a single 

copy of specifications, standards, and commercial item descriptions 

cited in this solicitation may be obtained free of charge by submitting 

a request to the addressee in paragraph (a) of this provision. 

Additional copies will be issued for a fee. 

1.3 AVAILABILITY FOR EXAMINATION OF SPECIFICATIONS NOT LISTED IN THE GSA 

INDEX OF FEDERAL SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM descriptions 

(FAR 52.211-4) (JUN 1988) 

A. The specifications and standards cited in this solicitation can be 
examined at the following location: 

1. DEPARMENT OF VETERANS AFFAIRS 

2. Office of Construction & Facilities Management 

3. Facilities Quality Service (00CFM1A) 

4. 425 Eye Street N.W, (sixth floor) 

5. Washington, DC 20001 

6. Telephone Numbers: (202) 632-5249 or (202) 632-5178 

7. Between 9:00 AM - 3:00 PM 

1.4 AVAILABILITY OF SPECIFICATIONS NOT LISTED IN THE GSA INDEX OF FEDERAL 

SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS (FAR 52.211-3) 

(JUN 1988) 

A. The specifications cited in this solicitation may be obtained from 
the associations or organizations listed below. 

B. AA Aluminum Association Inc. 
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1. http://www.aluminum.org 

C. AABC Associated Air Balance Council 

1. http://www.aabchq.com 

D. AAMA American Architectural Manufacturer's Association 

1. http://www.aamanet.org 

E. AAN American Nursery and Landscape Association 

1. http://www.anla.org 

F. AASHTO American Association of State Highway and Transportation 

Officials 

1. http://www.aashto.org 

G. AATCC American Association of Textile Chemists and Colorists 

1. http://www.aatcc.org 

H. ACGIH American Conference of Governmental Industrial Hygienists 

1. http://www.acgih.org 

I. ACI American Concrete Institute 

1. http://www.aci-int.net 

J. ACPA American Concrete Pipe Association 

1. http://www.concrete-pipe.org 

K. ACPPA American Concrete Pressure Pipe Association 

1. http://www.acppa.org 

L. ADC Air Diffusion Council 

1. http://flexibleduct.org 

M. AGA American Gas Association 

1. http://www.aga.org 

N. AGC Associated General Contractors of America 

1. http://www.agc.org 

O. AGMA American Gear Manufacturers Association, Inc. 

1. http://www.agma.org 

P. AHAM Association of Home Appliance Manufacturers 

1. http://www.aham.org 

Q. AISC American Institute of Steel Construction 

1. http://www.aisc.org 

R. AISI American Iron and Steel Institute 

1. http://www.steel.org 

S. AITC American Institute of Timber Construction 

1. http://www.aitc-glulam.org 

T. AMCA Air Movement and Control Association, Inc. 

1. http://www.amca.org 
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U. ANLA American Nursery & Landscape Association 

1. http://www.anla.org 

V. ANSI American National Standards Institute, Inc. 

1. http://www.ansi.org 

W. APA The Engineered Wood Association 

1. http://www.apawood.org 

X. ARI Air-Conditioning and Refrigeration Institute 

1. http://www.ari.org 

Y. ASAE American Society of Agricultural Engineers 

1. http://www.asae.org 

Z. ASCE American Society of Civil Engineers 

1. http://www.asce.org 

AA. ASHRAE American Society of Heating, Refrigerating, and 

Air-Conditioning Engineers 

1. http://www.ashrae.org 

BB. ASME American Society of Mechanical Engineers 

1. http://www.asme.org 

CC. ASSE American Society of Sanitary Engineering 

1. http://www.asse-plumbing.org 

DD. ASTM American Society for Testing and Materials 

1. http://www.astm.org 

EE. AWI Architectural Woodwork Institute 

1. http://www.awinet.org 

FF. AWS American Welding Society 

1. http://www.aws.org 

GG. AWWA American Water Works Association 

1. http://www.awwa.org 

HH. BHMA Builders Hardware Manufacturers Association 

1. http://www.buildershardware.com 

II. BIA Brick Institute of America 

1. http://www.bia.org 

JJ. CAGI Compressed Air and Gas Institute 

1. http://www.cagi.org 

KK. CGA Compressed Gas Association, Inc. 

1. http://www.cganet.com 

LL. CI The Chlorine Institute, Inc. 

1. http://www.chlorineinstitute.org 

MM. CISCA Ceilings and Interior Systems Construction Association 
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1. http://www.cisca.org 

NN. CISPI Cast Iron Soil Pipe Institute 

1. http://www.cispi.org 

OO. CLFMI Chain Link Fence Manufacturers Institute 

1. http://www.chainlinkinfo.org 

PP. CPMB Concrete Plant Manufacturers Bureau 

1. http://www.cpmb.org 

QQ. CRA California Redwood Association 

1. http://www.calredwood.org 

RR. CRSI Concrete Reinforcing Steel Institute 

1. http://www.crsi.org 

SS. CTI Cooling Technology Institute 

1. http://www.cti.org 

TT. DHI Door and Hardware Institute 

1. http://www.dhi.org 

UU. EGSA Electrical Generating Systems Association 

1. http://www.egsa.org 

VV. EEI Edison Electric Institute 

1. http://www.eei.org 

WW. EPA Environmental Protection Agency 

1. http://www.epa.gov 

XX. ETL ETL Testing Laboratories, Inc. 

1. http://www.et1.com 

YY. FAA Federal Aviation Administration 

1. http://www.faa.gov 

ZZ. FCC Federal Communications Commission 

1. http://www.fcc.gov 

AAA. FPS The Forest Products Society 

1. http://www.forestprod.org 

BBB. GANA Glass Association of North America 

1. http://www.cssinfo.com/info/gana.html/ 

CCC. FM Factory Mutual Insurance 

1. http://www.fmglobal.com 

DDD. GA Gypsum Association 

1. http://www.gypsum.org 

EEE. GSA General Services Administration 

1. http://www.gsa.gov 

FFF. HI Hydraulic Institute 
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1. http://www.pumps.org 

GGG. HPVA Hardwood Plywood & Veneer Association 

1. http://www.hpva.org 

HHH. ICBO International Conference of Building Officials 

1. http://www.icbo.org 

III. ICEA Insulated Cable Engineers Association Inc. 

1. http://www.icea.net 

JJJ. ICAC Institute of Clean Air Companies 

1. http://www.icac.com 

KKK. IEEE Institute of Electrical and Electronics Engineers 

1. http://www.ieee.org\ 

LLL. IMSA International Municipal Signal Association 

1. http://www.imsasafety.org 

MMM. IPCEA Insulated Power Cable Engineers Association 

NNN. NBMA Metal Buildings Manufacturers Association 

1. http://www.mbma.com 

OOO. MSS Manufacturers Standardization Society of the Valve and 

Fittings Industry Inc. 

1. http://www.mss-hq.com 

PPP. NAAMM National Association of Architectural Metal 

Manufacturers 

1. http://www.naamm.org 

QQQ. NAPHCC Plumbing-Heating-Cooling Contractors Association 

1. http://www.phccweb.org.org 

RRR. NBS National Bureau of Standards 

1. See - NIST 

SSS. NBBPVI National Board of Boiler and Pressure Vessel 

Inspectors 

1. http://www.nationboard.org 

TTT. NEC National Electric Code 

1. See - NFPA National Fire Protection Association 

UUU. NEMA National Electrical Manufacturers Association 

1. http://www.nema.org 

VVV. NFPA National Fire Protection Association 

1. http://www.nfpa.org 

WWW. NHLA National Hardwood Lumber Association 

1. http://www.natlhardwood.org 

XXX. NIH National Institute of Health 

1. http://www.nih.gov 
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YYY. NIST National Institute of Standards and Technology 

1. http://www.nist.gov 

ZZZ. NLMA Northeastern Lumber Manufacturers Association, Inc. 

1. http://www.nelma.org 

AAAA. NPA National Particleboard Association 

1. 18928 Premiere Court 

2. Gaithersburg, MD 20879 

3. (301) 670-0604 

BBBB. NSF National Sanitation Foundation 

1. http://www.nsf.org 

CCCC. NWWDA Window and Door Manufacturers Association 

1. http://www.nwwda.org 

DDDD. OSHA Occupational Safety and Health Administration 

1. Department of Labor 

2. http://www.osha.gov 

EEEE. PCA Portland Cement Association 

1. http://www.portcement.org 

FFFF. PCI Precast Prestressed Concrete Institute 

1. http://www.pci.org 

GGGG. PPI The Plastic Pipe Institute 

1. http://www.plasticpipe.org 

HHHH. PEI Porcelain Enamel Institute, Inc. 

1. http://www.porcelainenamel.com 

IIII. PTI Post-Tensioning Institute 

1. http://www.post-tensioning.org 

JJJJ. RFCI The Resilient Floor Covering Institute 

1. http://www.rfci.com 

KKKK. RIS Redwood Inspection Service 

1. See - CRA 

LLLL. RMA Rubber Manufacturers Association, Inc. 

1. http://www.rma.org 

MMMM. SCMA Southern Cypress Manufacturers Association 

1. http://www.cypressinfo.org 

NNNN. SDI Steel Door Institute 

1. http://www.steeldoor.org 

OOOO. IGMA Insulating Glass Manufacturers Alliance 

1. http://www.igmaonline.org 

PPPP. SJI Steel Joist Institute 
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1. http://www.steeljoist.org 

QQQQ. SMACNA Sheet Metal and Air-Conditioning Contractors 

National Association, Inc. 

1. http://www.smacna.org 

RRRR. SSPC The Society for Protective Coatings 

1. http://www.sspc.org 

SSSS. STI Steel Tank Institute 

1. http://www.steeltank.com 

TTTT. SWI Steel Window Institute 

1. http://www.steelwindows.com 

UUUU. TCA Tile Council of America, Inc. 

1. http://www.tileusa.com 

VVVV. TEMA Tubular Exchange Manufacturers Association 

1. http://www.tema.org 

WWWW. TPI Truss Plate Institute, Inc. 

1. 583 D'Onofrio Drive; Suite 200 

2. Madison, WI 53719 

3. (608) 833-5900 

XXXX. UBC The Uniform Building Code 

1. See ICBO 

YYYY. UL Underwriters' Laboratories Incorporated 

1. http://www.ul.com 

ZZZZ. ULC Underwriters' Laboratories of Canada 

1. http://www.ulc.ca 

AAAAA. WCLIB West Coast Lumber Inspection Bureau 

1. 6980 SW Varns Road, P.O. Box 23145 

2. Portland, OR 97223 

3. (503) 639-0651 

BBBBB. WRCLA Western Red Cedar Lumber Association 

1. Box 120786 

2. New Brighton, MN 55112 

3. (612) 633-4334 

CCCCC. WWPA Western Wood Products Association 

1. http://www.wwpa.org 

- - - E N D - - - 
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SECTION 01 45 29 

TESTING LABORATORY SERVICES 

PART 1 - GENERAL 

1.1 DESCRIPTION: 

A. This section specifies materials testing activities and inspection 
services required during project construction to be provided by a 

Testing Laboratory retained by Department of Veterans. 

1.2 APPLICABLE PUBLICATIONS: 

A. The publications listed below form a part of this specification to 
the extent referenced. The publications are referred to in the text 

by the basic designation only. 

B. American Concrete Institute (ACI): 

1. 506.4R-94 (R2004) Guide for the Evaluation of Shotcrete 

C. American Society for Testing and Materials (ASTM): 

1. A325-10 Standard Specification for Structural Bolts, Steel, Heat 

Treated, 120/105 ksi Minimum Tensile Strength 

2. A370-12 Standard Test Methods and Definitions for Mechanical 

Testing of Steel Products 

3. A490-12 Standard Specification for Heat Treated Steel Structural 

Bolts, 150 ksi Minimum Tensile Strength 

4. C31/C31M-10 Standard Practice for Making and Curing Concrete 

Test Specimens in the Field 

5. C33/C33M-11a Standard Specification for Concrete Aggregates 

6. C39/C39M-12 Standard Test Method for Compressive Strength of 

Cylindrical Concrete Specimens 

7. C138/C138M-10b Standard Test Method for Density (Unit Weight), 
Yield, and Air Content (Gravimetric) of Concrete 

8. C143/C143M-10a Standard Test Method for Slump of Hydraulic Cement 
Concrete 

9. C172/C172M-10 Standard Practice for Sampling Freshly Mixed 

Concrete 

10. C173/C173M-10b Standard Test Method for Air Content of 

freshly Mixed Concrete by the Volumetric Method 

11. C1064/C1064M-11 Standard Test Method for Temperature of 

Freshly Mixed Portland Cement Concrete 

12. C1077-11c Standard Practice for Agencies Testing Concrete 

and Concrete Aggregates for Use in Construction and Criteria for 

Testing Agency Evaluation 

13. D422-63(2007) Standard Test Method for Particle-Size 

Analysis of Soils 
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14. D3740-11 Standard Practice for Minimum Requirements for 

Agencies Engaged in Testing and/or Inspection  of Soil and Rock 

as used in Engineering Design and Construction  

15. D6938-10 Standard Test Method for In-Place Density and Water 

Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow 

Depth) 

16. E164-08 Standard Practice for Contact Ultrasonic Testing 

of Weldments 

17. E329-11c Standard Specification for Agencies Engaged in 

Construction Inspection, Testing, or Special Inspection 

18. E543-09 Standard Specification for Agencies Performing 

Non-Destructive Testing 

19. E605-93(R2011) Standard Test Methods for Thickness and 

Density of Sprayed Fire Resistive Material (SFRM) Applied to 

Structural Members 

20. E709-08 Standard Guide for Magnetic Particle Examination 

D. American Welding Society (AWS): 

1. D1.D1.1M-10 Structural Welding Code-Steel 

1.3 REQUIREMENTS: 

A. Accreditation Requirements: Construction materials testing 
laboratories must be accredited by a laboratory accreditation 

authority and will be required to submit a copy of the Certificate 

of Accreditation and Scope of Accreditation. The laboratory’s scope 

of accreditation must include the appropriate ASTM standards (i.e.; 

E329, C1077, D3666, D3740, A880, E543) listed in the technical 

sections of the specifications. Laboratories engaged in Hazardous 

Materials Testing shall meet the requirements of OSHA and EPA. The 

policy applies to the specific laboratory performing the actual 

testing, not just the “Corporate Office.” 

B. Inspection and Testing: Testing laboratory shall inspect materials 
and workmanship and perform tests described herein and additional 

tests requested by Project Engineer. When it appears materials 

furnished, or work performed by Contractor fail to meet construction 

contract requirements, Testing Laboratory shall direct attention of 

Project Engineer to such failure. 

C. Written Reports: Testing laboratory shall submit test reports to 
Project Engineer, Contractor, unless other arrangements are agreed 

to in writing by the Project Engineer. Submit reports of tests that 

fail to meet construction contract requirements on colored paper. 

D. Verbal Reports: Give verbal notification to Project Engineer 
immediately of any irregularity. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EARTHWORK: 

A. General: The Testing Laboratory shall provide qualified personnel, 
materials, equipment, and transportation as required to perform the 

services identified/required herein, within the agreed to schedule 

and/or time frame. The work to be performed shall be as identified 

herein and shall include but not be limited to the following: 

1. Observe fill and subgrades during proof-rolling to evaluate 
suitability of surface material to receive fill or base course. 

Provide recommendations to the Project Engineer regarding 

suitability or unsuitability of areas where proof-rolling was 

observed. Where unsuitable results are observed, witness 

excavation of unsuitable material and recommend to Project 

Engineer extent of removal and replacement of unsuitable materials 

and observe proof-rolling of replaced areas until satisfactory 

results are obtained. 

2. Provide observation of fill placement and compaction and field 
density testing in pavement areas to verify that earthwork 

compaction obtained is in accordance with contract documents. 

3. Provide supervised geotechnical technician to inspect excavation, 
subsurface preparation, and backfill for structural fill. 

B. Testing Compaction: 

1. Determine maximum density and optimum moisture content for each 
type of fill, backfill and subgrade material used, in compliance 

with method specified. 

2. Make field density tests in accordance with the primary testing 
method following ASTM D6938 wherever possible. Field density tests 

utilizing ASTM D1556  or ASTM D2167 shall be utilized on a case 

by case basis only if there are problems with the validity of the 

results from the primary method due to specific site field 

conditions. Should the testing laboratory propose these 

alternative methods, they should provide satisfactory explanation 

to the Project Engineer before the tests are conducted. 

C. Fill and Backfill Material Gradation: One test of stockpiled or 
in-place source material.   

3.2 CONCRETE: 

A. Batch Plant Inspection and Materials Testing: 

1. Perform continuous batch plant inspection until concrete quality 
is established to satisfaction of Project Engineer with 

concurrence of Contracting Officer and perform periodic 

inspections thereafter as determined by Project Engineer. 

2. Periodically inspect and test batch proportioning equipment for 
accuracy and report deficiencies to Project Engineer. 

3. Sample and test mix ingredients as necessary to insure compliance 
with specifications. 
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4. Sample and test aggregates daily and as necessary for moisture 
content. Test the dry rodded weight of the coarse aggregate 

whenever a sieve analysis is made, and when it appears there has 

been a change in the aggregate. 

5. Certify, in duplicate, ingredients and proportions and amounts of 
ingredients in concrete conform to approved trial mixes. When 

concrete is batched or mixed off immediate building site, certify 

(by signing, initialing or stamping thereon) on delivery slips 

(duplicate) that ingredients in truck-load mixes conform to 

proportions of aggregate weight, cement factor, and water-cement 

ratio of approved trial mixes. 

B. Field Inspection and Materials Testing: 

1. Provide a technician at site of placement at all times to perform 
concrete sampling and testing. 

2. Review the delivery tickets of the ready-mix concrete trucks 
arriving on-site. Notify the Contractor if the concrete cannot be 

placed within the specified time limits or if the type of concrete 

delivered is incorrect. Reject any loads that do not comply with 

the Specification requirements. Rejected loads are to be removed 

from the site at the Contractor’s expense. Any rejected concrete 

that is placed will be subject to removal. 

3. Take concrete samples at point of placement in accordance with ASTM 
C172. Mold and cure compression test cylinders in accordance with 

ASTM C31. Make at least three cylinders for each 40 m3 (50 cubic 

yards) or less of each concrete type, and at least three cylinders 

for any one day's pour for each concrete type. Label each cylinder 

with an identification number. Project Engineer may require 

additional cylinders to be molded and cured under job conditions. 

4. Perform slump tests in accordance with ASTM C143. Test the first 
truck each day, and every time test cylinders are made. Test pumped 

concrete at the hopper and at the discharge end of the hose at the 

beginning of each day’s pumping operations to determine change in 

slump. 

5. Determine the air content of concrete per ASTM C173. For concrete 
required to be air-entrained, test the first truck and every 20 

m3 (25 cubic yards) thereafter each day. For concrete not required 

to be air-entrained, test every 80 m3 (100 cubic yards) at random. 

For pumped concrete, initially test concrete at both the hopper 

and the discharge end of the hose to determine change in air 

content. 

6. If slump or air content fall outside specified limits, make another 
test immediately from another portion of same batch. 

7. Perform unit weight tests in compliance with ASTM C138 for normal 
weight concrete and ASTM C567 for lightweight concrete. Test the 

first truck and each time cylinders are made. 

8. Notify laboratory technician at batch plant of mix irregularities 
and request materials and proportioning check. 

9. Verify that specified mixing has been accomplished. 
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10. Environmental Conditions: Determine the temperature per ASTM 

C1064 for each truckload of concrete during hot weather and cold 

weather concreting operations: 

a. When ambient air temperature falls below 4.4 degrees C (40 
degrees F), record maximum and minimum air temperatures in each 

24 hour period; record air temperature inside protective 

enclosure; record minimum temperature of surface of hardened 

concrete. 

b. When ambient air temperature rises above 29.4 degrees C (85 
degrees F), record maximum and minimum air temperature in each 

24 hour period; record minimum relative humidity; record 

maximum wind velocity; record maximum temperature of surface 

of hardened concrete. 

11. Inspect the reinforcing steel placement, including bar size, 

bar spacing, top and bottom concrete cover, proper tie into the 

chairs, and grade of steel prior to concrete placement. Submit 

detailed report of observations. 

12. Observe conveying, placement, and consolidation of concrete for 

conformance to specifications. 

13. Observe condition of formed surfaces upon removal of formwork 

prior to repair of surface defects and observe repair of surface 

defects. 

14. Observe curing procedures for conformance with specifications, 

record dates of concrete placement, start of preliminary curing, 

start of final curing, end of curing period. 

15. Observe preparations for placement of concrete: 

a. Inspect handling, conveying, and placing equipment, inspect 
vibrating and compaction equipment. 

b. Inspect preparation of construction, expansion, and isolation 
joints. 

16. Observe preparations for protection from hot weather, cold 

weather, sun, and rain, and preparations for curing. 

17. Observe concrete mixing: 

a. Monitor and record amount of water added at project site. 

b. Observe minimum and maximum mixing times. 

C. Laboratory Tests of Field Samples: 

1. Test compression test cylinders for strength in accordance with 
ASTM C39. For each test series, test one cylinder at 7 days and 

one cylinder at 28 days. Use remaining cylinder as a spare tested 

as directed by Project Engineer. Compile laboratory test reports 

as follows: Compressive strength test shall be result of one 

cylinder, except when one cylinder shows evidence of improper 

sampling, molding or testing, in which case it shall be discarded 

and strength of spare cylinder shall be used. 

2. Make weight tests of hardened lightweight structural concrete in 
accordance with ASTM C567. 



Polytech Associates Inc. March 11, 2015 SF VA Medical Center 

VA #662-14-309 Bid Submission Elevator Upgrade  

  Building 7 

 

TESTING LABORATORY SERVICES 01 45 29 - 6 

 

3. Furnish certified compression test reports (duplicate) to Project 
Engineer. In test report, indicate the following information: 

a. Cylinder identification number and date cast. 

b. Specific location at which test samples were taken. 

c. Type of concrete, slump, and percent air. 

d. Compressive strength of concrete in MPa (psi). 

e. Weight of lightweight structural concrete in kg/m3 (pounds per 
cubic feet). 

f. Weather conditions during placing. 

g. Temperature of concrete in each test cylinder when test cylinder 
was molded. 

h. Maximum and minimum ambient temperature during placing. 

i. Ambient temperature when concrete sample in test cylinder was 
taken. 

j. Date delivered to laboratory and date tested. 

3.3 REINFORCEMENT: 

A. Review mill test reports furnished by Contractor. 

B. Perform sampling at fabricating plant. Take two samples from each 23 
t (25 tons) or fraction thereof of each size of reinforcing steel No. 

10 thru No. 57 (No. 3 thru No. 18). 

C. Make one tensile and one bend test in accordance with ASTM A370 from 
each pair of samples obtained. 

D. Written report shall include, in addition to test results, heat 
number, manufacturer, type and grade of steel, and bar size. 

E. Perform tension tests of mechanical and welded splices in accordance 
with ASTM A370. 

3.4 SHOTCRETE: 

A. Inspection and Material Testing: 

1. Provide field inspection and testing service as required by Project 
Engineer to certify that shotcrete has been applied in accordance 

with contract documents. 

2. Periodically inspect and test proportioning equipment for accuracy 
and report deficiencies to Project Engineer. 

3. Sample and test mix ingredients as necessary to insure compliance 
with specifications. 

4. Sample and test aggregates daily and as necessary for moisture 
content. Report instances of excessive moisture to Project 

Engineer. 

5. Certify, in duplicate, that ingredients and proportions and 
amounts of ingredients in shotcrete conform to approved trial 

mixes. 

6. Provide field inspection of the proper size and placement of the 
reinforcement in the shotcrete. 
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B. Shotcrete Sampling: 

1. Provide a technician at site of placement to perform shotcrete 
sampling. 

2. Take cores in accordance with ACI 506. 

3. Insure maintenance of water-cement ratio established by approved 
trial mix. 

4. Verify specified mixing has been accomplished. 

C. Laboratory Tests of Field Sample Panels: 

1. Compression test core for strength in accordance with ACI 506. For 
each test series of three cores, test one core at 7 days and one 

core at 28 days. Use remaining core as a spare to be tested at either 

7 or 28 days as required. Compile laboratory test reports as 

follows: Compressive strength test shall be result of one core, 

except when one core shows evidence of improper sampling or 

testing, in which case it shall be discarded and strength of spare 

core shall be used. 

2. Submit certified compression test reports (duplicate) to Project 
Engineer. On test report, indicate following information: 

a. Core identification number and date cast. 

b. Specific location at which test samples were taken. 

c. Compressive strength of shotcrete in MPa (psi). 

d. Weather conditions during placing. 

e. Temperature of shotcrete in each test core when test core was 
taken. 

f. Maximum and minimum ambient temperature during placing. 

g. Ambient temperature when shotcrete sample was taken. 

h. Date delivered to laboratory and date tested. 

D. Submit inspection reports certification and instances of 
noncompliance to Project Engineer. 

3.5 STRUCTURAL STEEL: 

A. General: Provide shop and field inspection and testing services to 
certify structural steel work is done in accordance with contract 

documents. Welding shall conform to AWS D1.1 Structural Welding Code. 

B. Prefabrication Inspection: 

1. Review design and shop detail drawings for size, length, type and 
location of all welds to be made. 

2. Approve welding procedure qualifications either by 
pre-qualification or by witnessing qualifications tests. 

3. Approve welder qualifications by certification or retesting. 

4. Approve procedure for control of distortion and shrinkage 
stresses. 

5. Approve procedures for welding in accordance with applicable 
sections of AWS D1.1. 
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C. Fabrication and Erection: 

1. Weld Inspection: 

a. Inspect welding equipment for capacity, maintenance and working 
condition. 

b. Verify specified electrodes and handling and storage of 
electrodes in accordance with AWS D1.1. 

c. Inspect preparation and assembly of materials to be welded for 
conformance with AWS D1.1. 

d. Inspect preheating and interpass temperatures for conformance 
with AWS D1.1. 

e. Measure 25 percent of fillet welds. 

f. Welding Magnetic Particle Testing: Test in accordance with ASTM 
E709 for a minimum of: 

1) 20 percent of all shear plate fillet welds at random, final 
pass only. 

2) 20 percent of all continuity plate and bracing gusset plate 
fillet welds, at random, final pass only. 

3) 100 percent of tension member fillet welds (i.e., hanger 
connection plates and other similar connections) for root 

and final passes. 

4) 20 percent of length of built-up column member partial 
penetration and fillet welds at random for root and final 

passes. 

5) 100 percent of length of built-up girder member partial 
penetration and fillet welds for root and final passes. 

g. Welding Ultrasonic Testing: Test in accordance with ASTM E164 
and AWS D1.1 for 100 percent of all full penetration welds, 

braced and moment frame column splices, and a minimum of 20 

percent of all other partial penetration column splices, at 

random. 

h. Verify that correction of rejected welds are made in accordance 
with AWS D1.1. 

i. Testing and inspection do not relieve the Contractor of the 
responsibility for providing materials and fabrication 

procedures in compliance with the specified requirements. 

2. Bolt Inspection: 

a. Inspect high-strength bolted connections in accordance AISC 
Specifications for Structural Joints Using ASTM A325 or A490 

Bolts. 

b. Slip-Critical Connections: Inspect 10 percent of bolts, but not 
less than 2 bolts, selected at random in each connection in 

accordance with AISC Specifications for Structural Joints Using 

ASTM A325 or A490 Bolts. Inspect all bolts in connection when 

one or more are rejected. 
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c. Fully Pre-tensioned Connections: Inspect 10 percent of bolts, 
but not less than 2 bolts, selected at random in 25 percent of 

connections in accordance with AISC Specification for 

Structural Joints Using ASTM A325 or A490 Bolts. Inspect all 

bolts in connection when one or more are rejected. 

d. Bolts installed by turn-of-nut tightening may be inspected with 
calibrated wrench when visual inspection was not performed 

during tightening. 

e. Snug Tight Connections: Inspect 10 percent of connections 
verifying that plies of connected elements have been brought 

into snug contact. 

f. Inspect field erected assemblies; verify locations of 
structural steel for plumbness, level, and alignment. 

D. Submit inspection reports, record of welders and their certification, 
and identification, and instances of noncompliance to Project 

Engineer. 

3.6 SPRAYED-ON FIREPROOFING: 

A. Provide field inspection and testing services to certify sprayed-on 
fireproofing has been applied in accordance with contract documents. 

B. Obtain a copy of approved submittals from Project Engineer. 

C. Use approved installation in test areas as criteria for inspection 
of work. 

D. Test sprayed-on fireproofing for thickness and density in accordance 
with ASTM E605. 

1. Thickness gauge specified in ASTM E605 may be modified for pole 
extension so that overhead sprayed material can be reached from 

floor. 

E. Location of test areas for field tests as follows: 

1. Thickness: Select one bay per floor, or one bay for each 930 m2 
(10,000 square feet) of floor area, whichever provides for greater 

number of tests. Take thickness determinations from each of 

following locations: Metal deck, beam, and column. 

2. Density: Take density determinations from each floor, or one test 
from each 930 m2 (10,000 square feet) of floor area, whichever 

provides for greater number of tests, from each of the following 

areas: Underside of metal deck, beam flanges, and beam web. 

F. Submit inspection reports, certification, and instances of 
noncompliance to Project Engineer. 

3.7 ELEVATORS 

A. Provide field inspection and testing services to certify elevators 
have been installed or upgraded in accordance with contract documents 

and applicable regulations.  

B. See Division 14 elevator specifications for testing requirements and 
criteria for inspection. 

C. Submit inspection reports, certifcation, and instance of 
noncompliance to Project Engineer. 
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3.8 TYPE OF TEST: 

A. Approximate Number of Tests Required: Minimum of one per test 
specified.  Provide repeat test in case of failure and correction and 

as otherwise requested by Project Engineer. 

 

 

- - - E N D - - - 
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SECTION 01 57 19 

TEMPORARY ENVIRONMENTAL CONTROLS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the control of environmental pollution and 
damage that the Contractor must consider for air, water, and land 

resources. It includes management of visual aesthetics, noise, solid 

waste, radiant energy, and radioactive materials, as well as other 

pollutants and resources encountered or generated by the Contractor. 

The Contractor is obligated to consider specified control measures 

with the costs included within the various contract items of work. 

B. Environmental pollution and damage is defined as the presence of 
chemical, physical, or biological elements or agents which: 

1. Adversely effect human health or welfare, 

2. Unfavorably alter ecological balances of importance to human life, 

3. Effect other species of importance to humankind, or; 

4. Degrade the utility of the environment for aesthetic, cultural, 
and historical purposes. 

C. Definitions of Pollutants:  

1. Chemical Waste: Petroleum products, bituminous materials, salts, 
acids, alkalis, herbicides, pesticides, organic chemicals, and 

inorganic wastes.  

2. Debris: Combustible and noncombustible wastes, such as leaves, 
tree trimmings, ashes, and waste materials resulting from 

construction or maintenance and repair work.  

3. Sediment: Soil and other debris that has been eroded and 
transported by runoff water. 

4. Solid Waste: Rubbish, debris, garbage, and other discarded solid 
materials resulting from industrial, commercial, and agricultural 

operations and from community activities. 

5. Surface Discharge: The term "Surface Discharge" implies that the 
water is discharged with possible sheeting action and subsequent 

soil erosion may occur. Waters that are surface discharged may 

terminate in drainage ditches, storm sewers, creeks, and/or "water 

of the United States" and would require a permit to discharge water 

from the governing agency. 

6. Rubbish: Combustible and noncombustible wastes such as paper, 
boxes, glass and crockery, metal and lumber scrap, tin cans, and 

bones. 

7. Sanitary Wastes:  

a. Sewage: Domestic sanitary sewage and human and animal waste.  

b. Garbage: Refuse and scraps resulting from preparation, cooking, 
dispensing, and consumption of food. 
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1.2 QUALITY CONTROL  

A. Establish and maintain quality control for the environmental 
protection of all items set forth herein. 

B. Record on daily reports any problems in complying with laws, 
regulations, and ordinances. Note any corrective action taken. 

1.3 REFERENCES 

A. The publications listed below form a part of this specification to 
the extent referenced. The publications are referred to in the text 

by basic designation only. 

B. U.S. National Archives and Records Administration (NARA): 

1. 33 CFR 328 Definitions 

1.4 SUBMITTALS 

A. In accordance with Section, 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 
AND SAMPLES, furnish the following:  

1.  Environmental Protection Plan: After the contract is awarded and 
prior to the commencement of the work, the Contractor shall meet 

with the Project Engineer to discuss the proposed Environmental 

Protection Plan and to develop mutual understanding relative to 

details of environmental protection. Not more than 20 days after 

the meeting, the Contractor shall prepare and submit to the Project 

Engineer  for approval, a written and/or graphic Environmental 

Protection Plan including, but not limited to, the following: 

a. Name(s) of person(s) within the Contractor's organization who 
is (are) responsible for ensuring adherence to the 

Environmental Protection Plan. 

b. Name(s) and qualifications of person(s) responsible for 
manifesting hazardous waste to be removed from the site. 

c. Name(s) and qualifications of person(s) responsible for 
training the Contractor's environmental protection personnel. 

d. Description of the Contractor's environmental protection 
personnel training program. 

e. A list of Federal, State, and local laws, regulations, and 
permits concerning environmental protection, pollution 

control, noise control and abatement that are applicable to the 

Contractor's proposed operations and the requirements imposed 

by those laws, regulations, and permits. 

f. Methods for protection of features to be preserved within 
authorized work areas including trees, shrubs, vines, grasses, 

ground cover, landscape features, air and water quality, fish 

and wildlife, soil, historical, and archeological and cultural 

resources. 

g. Procedures to provide the environmental protection that comply 
with the applicable laws and regulations. Describe the 

procedures to correct pollution of the environment due to 

accident, natural causes, or failure to follow the procedures 

as described in the Environmental Protection Plan. 
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h. Permits, licenses, and the location of the solid waste disposal 
area. 

i. Drawings showing locations of  material storage areas,  
sanitary facilities, and stockpiles of excess or spoil 

materials. Include as part of an Erosion Control Plan approved 

by the District Office of the U.S. Soil Conservation Service 

and the Department of Veterans Affairs. 

j. Environmental Monitoring Plans for the job site including land, 
water, air, and noise. 

k. Work Area Plan showing the proposed activity in each portion 
of the area and identifying the areas of limited use or nonuse. 

Plan should include measures for marking the limits of use 

areas. This plan may be incorporated within the Erosion Control 

Plan.  

B. Approval of the Contractor's Environmental Protection Plan will not 
relieve the Contractor of responsibility for adequate and continued 

control of pollutants and other environmental protection measures.  

1.5 PROTECTION OF ENVIRONMENTAL RESOURCES 

A. Protect environmental resources within the project boundaries and 
those affected outside the limits of permanent work during the entire 

period of this contract. Confine activities to areas defined by the 

specifications and drawings. 

B. Protection of Water Resources: Keep construction activities under 
surveillance, management, and control to avoid pollution of surface 

and ground waters and sewer systems. Implement management techniques 

to control water pollution by the listed construction activities that 

are included in this contract. 

1. Washing and Curing Water: Do not allow wastewater directly derived 
from construction activities to enter water areas. Collect and 

place wastewater in retention ponds allowing the suspended 

material to settle, the pollutants to separate, or the water to 

evaporate.  

C. Protection of Air Resources: Keep construction activities under 
surveillance, management, and control to minimize pollution of air 

resources. Burning is not permitted on the job site. Keep activities, 

equipment, processes, and work operated or performed, in strict 

accordance with the State of  California, Bay Area Air Quality 

Management District,and Federal emission and performance laws and 

standards. Maintain ambient air quality standards set by the 

Environmental Protection Agency, for those construction operations 

and activities specified. 

1. Particulates: Control dust particles, aerosols, and gaseous 
by-products from all construction activities, processing, and 

preparation of materials (such as from concrete batch plants) at 

all times, including weekends, holidays, and hours when work is 

not in progress. 
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2. Particulates Control: Maintain all excavations, stockpiles, haul 
roads, permanent and temporary access roads, plant sites, spoil 

areas, borrow areas, and all other work areas within or outside 

the project boundaries free from particulates which would cause 

a hazard or a nuisance. Sprinklering, chemical treatment of an 

approved type, light bituminous treatment, baghouse, scrubbers, 

electrostatic precipitators, or other methods are permitted to 

control particulates in the work area. 

3. Hydrocarbons and Carbon Monoxide: Control monoxide emissions from 
equipment to Federal and State allowable limits. 

4. Odors: Control odors of construction activities and prevent 
obnoxious odors from occurring. 

D. Reduction of Noise: Minimize noise using every action possible. 
Perform noise-producing work in less sensitive hours of the day or 

week as directed by the Project Engineer. Maintain noise-produced work 

at or below the decibel levels and within the time periods specified.  

1. Perform construction activities involving repetitive, high-level 
impact noise only between 8:00  a.m. and 6:00 p.m unless otherwise 

permitted by local ordinance or the Project Engineer. Repetitive 

impact noise on the property shall not exceed the following dB 

limitations:  

 

Time Duration of Impact Noise Sound Level in dB  

More than 12 minutes in any hour 70  

Less than 30 seconds of any hour 85  

Less than three minutes of any hour 80  

Less than 12 minutes of any hour 75  

 

2. Provide sound-deadening devices on equipment and take noise 
abatement measures that are necessary to comply with the 

requirements of this contract, consisting of, but not limited to, 

the following:  

a. Maintain maximum permissible construction equipment noise 
levels at 15 m (50 feet) (dBA): 

 

EARTHMOVING MATERIALS HANDLING 

FRONT LOADERS 75 CONCRETE MIXERS 75 

BACKHOES 75 CONCRETE PUMPS 75 

DOZERS 75 CRANES 75 

TRACTORS 75 DERRICKS IMPACT 75 

SCAPERS 80 PILE DRIVERS 95 

GRADERS 75 JACK HAMMERS 75 

TRUCKS 75 ROCK DRILLS 80 

PAVERS, 

STATIONARY 

80 PNEUMATIC TOOLS 80 

PUMPS 75 BLASTING -- 

GENERATORS 75 SAWS 75 

COMPRESSORS 75 VIBRATORS 75 

 

b. Use shields or other physical barriers to restrict noise 
transmission.  
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c. Provide soundproof housings or enclosures for noise-producing 
machinery.  

d. Use efficient silencers on equipment air intakes. 

e. Use efficient intake and exhaust mufflers on internal 
combustion engines that are maintained so equipment performs 

below noise levels specified.  

f. Line hoppers and storage bins with sound deadening material. 

g. Conduct truck loading, unloading, and hauling operations so 
that noise is kept to a minimum.  

3. Measure sound level for noise exposure due to the construction at 
least once every five successive working days while work is being 

performed above 55 dB(A) noise level. Measure noise exposure at 

the property line or 15 m (50 feet) from the noise source, whichever 

is greater. Measure the sound levels on the A weighing network of 

a General Purpose sound level meter at slow response. To minimize 

the effect of reflective sound waves at buildings, take 

measurements at 900 to 1800 mm (three to six feet) in front of any 

building face. Submit the recorded information to the Project 

Engineer noting any problems and the alternatives for mitigating 

actions.  

E. Restoration of Damaged Property: If any direct or indirect damage is 
done to public or private property resulting from any act, omission, 

neglect, or misconduct, the Contractor shall restore the damaged 

property to a condition equal to that existing before the damage at 

no additional cost to the Government. Repair, rebuild, or restore 

property as directed or make good such damage in an acceptable manner. 

F. Final Clean-up: On completion of project and after removal of all 
debris, rubbish, and temporary construction, Contractor shall leave 

the construction area in a clean condition satisfactory to the Project 

Engineer. Cleaning shall include off the station disposal of all items 

and materials not required to be salvaged, as well as all debris and 

rubbish resulting from demolition and new work operations. 

- - - E N D - - - 
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SECTION 01 60 00 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for 
selection of products for use in Project; product delivery, storage, 

and handling; manufacturers' standard warranties on products; special 

warranties; and comparable products. 

1.2 DEFINITIONS 

A. Products:  Items obtained for incorporating into the Work, whether 
purchased for Project or taken from previously purchased stock.  The 

term "product" includes the terms "material," "equipment," "system," 

and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, 
including make or model number or other designation shown or listed 

in manufacturer's published product literature, that is current 

as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated 
into another project or facility.  Products salvaged or recycled 

from other projects are not considered new products. 

1.3 REGULATORY COMPLIANCE 

A. Buy American Act: Comply with 25.2 - Construction Materials. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting 
between two or more products for use on Project, select product 

compatible with products previously selected, even if previously 

selected products were also options. 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

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

are new at time of installation. 

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

indicated use and effect. 

2. Buy American Act: Except as otherwise indicated in Contract 
Documents, provide products complying with 25.2, Construction 

Materials.  

3. Standard Products:  If available, and unless custom products or 
nonstandard options are specified, provide standard products of 

types that have been produced and used successfully in similar 

situations on other projects. 
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4. Government reserves the right to limit selection to products with 
warranties not in conflict with requirements of the Contract 

Documents. 

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

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

B. Product Selection Procedures: 

1. Product:  Where Specifications name a single manufacturer and 
product, provide the named product that complies with 

requirements.   

2. Manufacturer/Source:  Where Specifications name a single 
manufacturer or source, provide a product by the named manufacturer 

or source that complies with requirements.   

C. Visual Matching Specification:  Where Specifications require "match 
Architect's sample" or "match existing", provide a product that 

complies with requirements and matches material indicated.  

Architect's decision will be final on whether a proposed product 

matches. 

D. Visual Selection Specification:  Where Specifications include the 
phrase "as selected by Architect from manufacturer's full range" or 

similar phrase, select a product that complies with requirements.  

Architect will select color, gloss, pattern, density, or texture from 

manufacturer's product line that includes both standard and premium 

items. 

E. Match Existing Equipment: Where similar products exist in Medical 
Center and it is in the Government's best interest to provide identical 

products or products of the same manufacturer, such products are named 

in the Contract Documents or designated "to match existing equipment". 

Products so identified shall be considered exceptions to Buy American 

Act. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 60 00 
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SECTION 01 73 00 - EXECUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

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

following: 

1. Installation of the Work. 

2. Cutting and patching. 

3. Coordination of Owner-installed products. 

4. Progress cleaning. 

5. Starting and adjusting. 

6. Protection of installed construction. 

B. Related Requirements: 

1. Section 01 00 00 GENERAL REQUIREMENTS for limits on use of Project 
site. 

1.2 DEFINITIONS 

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

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

1.3 INFORMATIONAL SUBMITTALS 

A. Cutting and Patching Plan:  Submit plan describing procedures at 
least 10 days prior to the time cutting and patching will be performed.  

Include the following information: 

1. Extent:  Describe reason for and extent of each occurrence of 
cutting and patching. 

2. Changes to In-Place Construction:  Describe anticipated results.  
Include changes to structural elements and operating components 

as well as changes in building appearance and other significant 

visual elements. 

3. Products:  List products to be used for patching and firms or 
entities that will perform patching work. 

4. Dates:  Indicate when cutting and patching will be performed. 

5. Utilities and Mechanical and Electrical Systems:  List services 
and systems that cutting and patching procedures will disturb or 

affect.  List services and systems that will be relocated and those 

that will be temporarily out of service.  Indicate length of time 

permanent services and systems will be disrupted. 

a. Include description of provisions for temporary services and 
systems during interruption of permanent services and systems. 
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1.4 QUALITY ASSURANCE 

A. Cutting and Patching:  Comply with requirements for and limitations 
on cutting and patching of construction elements. 

1. Structural Elements:  When cutting and patching structural 
elements, notify Architect of locations and details of cutting and 

await directions from Architect before proceeding.  Shore, brace, 

and support structural elements during cutting and patching.  Do 

not cut and patch structural elements in a manner that could change 

their load-carrying capacity or increase deflection 

2. Operational Elements:  Do not cut and patch operating elements and 
related components in a manner that results in reducing their 

capacity to perform as intended or that results in increased 

maintenance or decreased operational life or safety. 

a. Primary operational systems and equipment. 

b. Fire separation assemblies. 

c. Air or smoke barriers. 

d. Fire-suppression systems. 

e. Mechanical systems piping and ducts. 

f. Control systems. 

g. Communication systems. 

h. Fire-detection and -alarm systems. 

i. Conveying systems. 

j. Electrical wiring systems. 

k. Operating systems of special construction. 

3. Other Construction Elements:  Do not cut and patch other 
construction elements or components in a manner that could change 

their load-carrying capacity, that results in reducing their 

capacity to perform as intended, or that results in increased 

maintenance or decreased operational life or safety.  Other 

construction elements include but are not limited to the following: 

a. Water, moisture, or vapor barriers. 

b. Membranes and flashings. 

c. Sprayed fire-resistive material. 

d. Equipment supports. 

e. Piping, ductwork, vessels, and equipment. 

f. Noise- and vibration-control elements and systems. 

4. Visual Elements:  Do not cut and patch construction in a manner 
that results in visual evidence of cutting and patching.  Do not 

cut and patch exposed construction in a manner that would, in 

Architect's opinion, reduce the building's aesthetic qualities.  

Remove and replace construction that has been cut and patched in 

a visually unsatisfactory manner. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

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

in-place adjacent surfaces to the fullest extent possible. 

1. If identical materials are unavailable or cannot be used, use 
materials that, when installed, will provide a match acceptable 

to Architect for the visual and functional performance of in-place 

materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of underground and 
other utilities and construction indicated as existing are not 

guaranteed.  Before beginning sitework, investigate and verify the 

existence and location of underground utilities, mechanical and 

electrical systems, and other construction affecting the Work. 

B. Examination and Acceptance of Conditions:  Before proceeding with 
each component of the Work, examine substrates, areas, and conditions, 

with Installer or Applicator present where indicated, for compliance 

with requirements for installation tolerances and other conditions 

affecting performance.  Record observations. 

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

fixture installation. 

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

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

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

surfaces and conditions. 

3.2 PREPARATION 

A. Field Measurements:  Take field measurements as required to fit the 
Work properly.  Recheck measurements before installing each product.  

Where portions of the Work are indicated to fit to other construction, 

verify dimensions of other construction by field measurements before 

fabrication.  Coordinate fabrication schedule with construction 

progress to avoid delaying the Work. 

B. Space Requirements:  Verify space requirements and dimensions of 
items shown diagrammatically on Drawings. 

C. Review of Contract Documents and Field Conditions:  Immediately on 
discovery of the need for clarification of the Contract Documents 

caused by differing field conditions outside the control of 

Contractor, submit a request for information to Architect. 
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3.3 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify layout 
information shown on Drawings, in relation to the property survey and 

existing benchmarks.  If discrepancies are discovered, notify 

Architect promptly. 

B. General:  Lay out the Work using accepted surveying practices. 

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

each element of Project. 

2. Establish dimensions within tolerances indicated.  Do not scale 
Drawings to obtain required dimensions. 

3. Inform installers of lines and levels to which they must comply. 

4. Check the location, level and plumb, of every major element as the 
Work progresses. 

5. Notify Architect when deviations from required lines and levels 
exceed allowable tolerances. 

C. Record Log:  Maintain a log of layout control work.  Record 
deviations from required lines and levels.  Include beginning and 

ending dates and times of surveys, weather conditions, name and duty 

of each survey party member, and types of instruments and tapes used.  

Make the log available for reference by Architect. 

3.4 INSTALLATION 

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

1. Make vertical work plumb and make horizontal work level. 

2. Where space is limited, install components to maximize space 
available for maintenance and ease of removal for replacement. 

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise 
indicated. 

4. Maintain minimum headroom clearance of 96 inches (2440 mm) in 

occupied spaces and 90 inches (2300 mm) in unoccupied spaces. 

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

C. Install products at the time and under conditions that will ensure 
the best possible results.  Maintain conditions required for product 

performance until Substantial Completion. 

D. Conduct construction operations so no part of the Work is subjected 
to damaging operations or loading in excess of that expected during 

normal conditions of occupancy. 

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

locations. 

F. Tools and Equipment:  Do not use tools or equipment that produce 
harmful noise levels. 
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G. Templates:  Obtain and distribute to the parties involved templates 
for work specified to be factory prepared and field installed.  Check 

Shop Drawings of other work to confirm that adequate provisions are 

made for locating and installing products to comply with indicated 

requirements. 

H. Attachment:  Provide blocking and attachment plates and anchors and 
fasteners of adequate size and number to securely anchor each 

component in place, accurately located and aligned with other portions 

of the Work.  Where size and type of attachments are not indicated, 

verify size and type required for load conditions. 

1. Mounting Heights:  Where mounting heights are not indicated, mount 
components at heights directed by Architect. 

2. Allow for building movement, including thermal expansion and 
contraction. 

3. Coordinate installation of anchorages.  Furnish setting drawings, 
templates, and directions for installing anchorages, including 

sleeves, concrete inserts, anchor bolts, and items with integral 

anchors, that are to be embedded in concrete or masonry.  Deliver 

such items to Project site in time for installation. 

I. Joints:  Make joints of uniform width.  Where joint locations in 
exposed work are not indicated, arrange joints for the best visual 

effect.  Fit exposed connections together to form hairline joints. 

J. Hazardous Materials:  Use products, cleaners, and installation 
materials that are not considered hazardous. 

3.5 CUTTING AND PATCHING 

A. Cutting and Patching, General:  Employ skilled workers to perform 
cutting and patching.  Proceed with cutting and patching at the 

earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other 
components or performance of other construction, and subsequently 

patch as required to restore surfaces to their original condition. 

B. Existing Warranties:  Remove, replace, patch, and repair materials 
and surfaces cut or damaged during installation or cutting and 

patching operations, by methods and with materials so as not to void 

existing warranties. 

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

D. Protection:  Protect in-place construction during cutting and 
patching to prevent damage.  Provide protection from adverse weather 

conditions for portions of Project that might be exposed during 

cutting and patching operations. 

E. Adjacent Occupied Areas:  Where interference with use of adjoining 
areas or interruption of free passage to adjoining areas is 

unavoidable, coordinate cutting and patching according to 

requirements in Section 01 10 00 "Summary." 

F. Existing Utility Services and Mechanical/Electrical Systems:  Where 
existing services/systems are required to be removed, relocated, or 

abandoned, bypass such services/systems before cutting to prevent 

interruption to occupied areas. 
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G. Cutting:  Cut in-place construction by sawing, drilling, breaking, 
chipping, grinding, and similar operations, including excavation, 

using methods least likely to damage elements retained or adjoining 

construction.  If possible, review proposed procedures with original 

Installer; comply with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and 
grinding, not hammering and chopping.  Cut holes and slots neatly 

to minimum size required, and with minimum disturbance of adjacent 

surfaces.  Temporarily cover openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side 
into concealed surfaces. 

3. Concrete:  Cut using a cutting machine, such as an abrasive saw 
or a diamond-core drill. 

4. Excavating and Backfilling:  Comply with requirements in 
applicable Sections where required by cutting and patching 

operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in 
walls or partitions to be removed.  Cap, valve, or plug and seal 

remaining portion of pipe or conduit to prevent entrance of 

moisture or other foreign matter after cutting. 

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

H. Patching:  Patch construction by filling, repairing, refinishing, 
closing up, and similar operations following performance of other 

work.  Patch with durable seams that are as invisible as practicable.  

Provide materials and comply with installation requirements specified 

in other Sections, where applicable. 

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

2. Exposed Finishes:  Restore exposed finishes of patched areas and 
extend finish restoration into retained adjoining construction in 

a manner that will minimize evidence of patching and refinishing. 

a. Clean piping, conduit, and similar features before applying 
paint or other finishing materials. 

b. Restore damaged pipe covering to its original condition. 

3. Floors and Walls:  Where walls or partitions that are removed 
extend one finished area into another, patch and repair floor and 

wall surfaces in the new space.  Provide an even surface of uniform 

finish, color, texture, and appearance.  Remove in-place floor and 

wall coverings and replace with new materials, if necessary, to 

achieve uniform color and appearance. 

a. Where patching occurs in a painted surface, prepare substrate 
and apply primer and intermediate paint coats appropriate for 

substrate over the patch, and apply final paint coat over entire 

unbroken surface containing the patch.  Provide additional 

coats until patch blends with adjacent surfaces. 

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary 
to provide an even-plane surface of uniform appearance. 
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5. Exterior Building Enclosure:  Patch components in a manner that 
restores enclosure to a weathertight condition and ensures thermal 

and moisture integrity of building enclosure. 

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

from adjacent finished surfaces. 

3.6 OWNER-INSTALLED PRODUCTS 

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

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

1. Construction Schedule:  Inform Owner of Contractor's preferred 
construction schedule for Owner's portion of the Work.  Adjust 

construction schedule based on a mutually agreeable timetable.  

Notify Owner if changes to schedule are required due to differences 

in actual construction progress. 

3.7 STARTING AND ADJUSTING 

A. Coordinate startup and adjusting of equipment and operating 
components with requirements in applicable Sections. 

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

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

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

controls and equipment. 

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

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

Substantial Completion. 

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

END OF SECTION 01 73 00 
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SECTION 01 74 19 

CONSTRUCTION WASTE MANAGEMENT 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the requirements for the management of 
non-hazardous building construction and demolition waste. 

B. Waste disposal in landfills shall be minimized to the greatest extent 
possible. Of the inevitable waste that is generated, as much of the 

waste material as economically feasible shall be salvaged, recycled 

or reused. 

C. Contractor shall use all reasonable means to divert construction and 
demolition waste from landfills and incinerators, and facilitate 

their salvage and recycle not limited to the following: 

1. Waste Management Plan development and implementation. 

2. Techniques to minimize waste generation. 

3. Sorting and separating of waste materials. 

4. Salvage of existing materials and items for reuse or resale. 

5. Recycling of materials that cannot be reused or sold. 

D. At a minimum the following waste categories shall be diverted from 
landfills: 

1. Soil. 

2. Inerts (eg, concrete, masonry and asphalt). 

3. Clean dimensional wood and palette wood. 

4. Green waste (biodegradable landscaping materials). 

5. Engineered wood products (plywood, particle board and I-joists, 
etc). 

6. Metal products (eg, steel, wire, beverage containers, copper, 
etc). 

7. Cardboard, paper and packaging. 

8. Bitumen roofing materials. 

9. Plastics (eg, ABS, PVC). 

10. Carpet and/or pad. 

11. Gypsum board. 

12. Insulation. 

13. Paint. 

14. Fluorescent lamps. 

1.2 RELATED WORK 

A. Section 02 41 00, DEMOLITION. 
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B. Section 01 00 00, GENERAL REQUIREMENTS. 

1.3 QUALITY ASSURANCE  

A. Contractor shall practice efficient waste management when sizing, 
cutting and installing building products. Processes shall be employed 

to ensure the generation of as little waste as possible. Construction 

/Demolition waste includes products of the following: 

1. Excess or unusable construction materials. 

2. Packaging used for construction products. 

3. Poor planning and/or layout. 

4. Construction error. 

5. Over ordering. 

6. Weather damage. 

7. Contamination. 

8. Mishandling. 

9. Breakage. 

B. Establish and maintain the management of non-hazardous building 
construction and demolition waste set forth herein. Conduct a site 

assessment to estimate the types of materials that will be generated 

by demolition and construction. 

C. Contractor shall develop and implement procedures to recycle 
construction and demolition waste to a minimum of 50 percent. 

D. Contractor shall be responsible for implementation of any special 
programs involving rebates or similar incentives related to 

recycling. Any revenues or savings obtained from salvage or recycling 

shall accrue to the contractor. 

E. Contractor shall provide all demolition, removal and legal disposal 
of materials. Contractor shall ensure that facilities used for 

recycling, reuse and disposal shall be permitted for the intended use 

to the extent required by local, state, federal regulations. The Whole 

Building Design Guide website http://www.wbdg.org/tools/cwm.php 

provides a Construction Waste Management Database that contains 

information on companies that haul, collect, and process recyclable 

debris from construction projects. 

F. Contractor shall assign a specific area to facilitate separation of 
materials for reuse, salvage, recycling, and return. Such areas are 

to be kept neat and clean and clearly marked in order to avoid 

contamination or mixing of materials. 

G. Contractor shall provide on-site instructions and supervision of 
separation, handling, salvaging, recycling, reuse and return methods 

to be used by all parties during waste generating stages. 

H. Record on daily reports any problems in complying with laws, 
regulations and ordinances with corrective action taken. 
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1.4 TERMINOLOGY  

A. Class III Landfill: A landfill that accepts non-hazardous resources 
such as household, commercial and industrial waste resulting from 

construction, remodeling, repair and demolition operations.  

B. Clean:  Untreated and unpainted; uncontaminated with adhesives, 
oils, solvents, mastics and like products. 

C. Construction and Demolition Waste: Includes all non-hazardous 
resources resulting from construction, remodeling, alterations, 

repair and demolition operations. 

D. Dismantle: The process of parting out a building in such a way as to 
preserve the usefulness of its materials and components. 

E. Disposal: Acceptance of solid wastes at a legally operating facility 
for the purpose of land filling (includes Class III landfills and inert 

fills). 

F. Inert Backfill Site: A location, other than inert fill or other 
disposal facility, to which inert materials are taken for the purpose 

of filling an excavation, shoring or other soil engineering operation. 

G. Inert Fill: A facility that can legally accept inert waste, such as 
asphalt and concrete exclusively for the purpose of disposal. 

H. Inert Solids/Inert Waste: Non-liquid solid resources including, but 
not limited to, soil and concrete that does not contain hazardous waste 

or soluble pollutants at concentrations in excess of water-quality 

objectives established by a regional water board, and does not contain 

significant quantities of decomposable solid resources. 

I. Mixed Debris: Loads that include commingled recyclable and 
non-recyclable materials generated at the construction site. 

J. Mixed Debris Recycling Facility: A solid resource processing facility 
that accepts loads of mixed construction and demolition debris for 

the purpose of recovering re-usable and recyclable materials and 

disposing non-recyclable materials. 

K. Permitted Waste Hauler: A company that holds a valid permit to collect 
and transport solid wastes from individuals or businesses for the 

purpose of recycling or disposal. 

L. Recycling: The process of sorting, cleansing, treating, and 
reconstituting materials for the purpose of using the altered form 

in the manufacture of a new product. Recycling does not include 

burning, incinerating or thermally destroying solid waste. 

1. On-site Recycling – Materials that are sorted and processed on site 
for use in an altered state in the work, i.e. concrete crushed for 

use as a sub-base in paving. 

2. Off-site Recycling – Materials hauled to a location and used in 
an altered form in the manufacture of new products. 

M. Recycling Facility: An operation that can legally accept materials 
for the purpose of processing the materials into an altered form for 

the manufacture of new products. Depending on the types of materials 

accepted and operating procedures, a recycling facility may or may 

not be required to have a solid waste facilities permit or be regulated 

by the local enforcement agency. 
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N. Reuse: Materials that are recovered for use in the same form, on-site 
or off-site. 

O. Return: To give back reusable items or unused products to vendors for 
credit. 

P. Salvage: To remove waste materials from the site for resale or re-use 
by a third party. 

Q. Source-Separated Materials: Materials that are sorted by type at the 
site for the purpose of reuse and recycling. 

R. Solid Waste:  Materials that have been designated as non-recyclable 
and are discarded for the purposes of disposal. 

S. Transfer Station: A facility that can legally accept solid waste for 
the purpose of temporarily storing the materials for re-loading onto 

other trucks and transporting them to a landfill for disposal, or 

recovering some materials for re-use or recycling. 

1.5 SUBMITTALS  

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and 
SAMPLES, furnish the following: 

B. Prepare and submit to the Project Engineer a written demolition debris 
management plan. The plan shall include, but not be limited to, the 

following information: 

1. Procedures to be used for debris management. 

2. Techniques to be used to minimize waste generation. 

3. Analysis of the estimated job site waste to be generated: 

a. List of each material and quantity to be salvaged, reused, 
recycled. 

b. List of each material and quantity proposed to be taken to a 
landfill. 

4. Detailed description of the Means/Methods to be used for material 
handling.  

a. On site: Material separation, storage, protection where 
applicable. 

b. Off site: Transportation means and destination. Include list 
of materials. 

1) Description of materials to be site-separated and 
self-hauled to designated facilities. 

2) Description of mixed materials to be collected by designated 
waste haulers and removed from the site. 

c. The names and locations of mixed debris reuse and recycling 
facilities or sites. 

d. The names and locations of trash disposal landfill facilities 
or sites. 

e. Documentation that the facilities or sites are approved to 
receive the materials. 
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C. Designated Manager responsible for instructing personnel, 
supervising, documenting and administer over meetings relevant to the 

Waste Management Plan. 

D. Monthly summary of construction and demolition debris diversion and 
disposal, quantifying all materials generated at the work site and 

disposed of or diverted from disposal through recycling. 

1.6 RECORDS 

A. Maintain records to document the quantity of waste generated; the 
quantity of waste diverted through sale, reuse, or recycling; and the 

quantity of waste disposed by landfill or incineration.   

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. List of each material and quantity to be salvaged, recycled, reused. 

B. List of each material and quantity proposed to be taken to a landfill. 

C. Material tracking data:  Receiving parties, dates removed, 
transportation costs, weight tickets, tipping fees, manifests, 

invoices, net total costs or savings. 

PART 3 - EXECUTION 

3.1 COLLECTION 

A. Provide all necessary containers, bins and storage areas to facilitate 
effective waste management. 

B. Clearly identify containers, bins and storage areas so that recyclable 
materials are separated from trash and can be transported to 

respective recycling facility for processing. 

C. Hazardous wastes shall be separated, stored, disposed of according 
to local, state, federal regulations. 

3.2 DISPOSAL  

A. Contractor shall be responsible for transporting and disposing of 
materials that cannot be delivered to a source-separated or mixed 

materials recycling facility to a transfer station or disposal 

facility that can accept the materials in accordance with state and 

federal regulations. 

B. Construction or demolition materials with no practical reuse or that 
cannot be salvaged or recycled shall be disposed of at a landfill or 

incinerator. 

3.3 REPORT  

A. With each application for progress payment, submit a summary of 
construction and demolition debris diversion and disposal including 

beginning and ending dates of period covered. 
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B. Quantify all materials diverted from landfill disposal through 
salvage or recycling during the period with the receiving parties, 

dates removed, transportation costs, weight tickets, manifests, 

invoices. Include the net total costs or savings for each salvaged 

or recycled material. 

C. Quantify all materials disposed of during the period with the 
receiving parties, dates removed, transportation costs, weight 

tickets, tipping fees, manifests, invoices. Include the net total 

costs for each disposal. 

- - - E N D - - - 
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SECTION 01 81 11 

SUSTAINABLE DESIGN REQUIREMENTS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This Section describes general requirements and procedures to comply 
with the Guiding Principles for Leadership in High Performance and 

Sustainable Buildings Memorandum of Understanding incorporated in the 

Executive Orders 13423 and 13514; Energy Policy Act of 2005 (EPA 2005) 

and the Energy Independence and Security Act of 2007 (EISA 2007).  

1.2 OBJECTIVES  

A. To maximize resource efficiency and reduce the environmental impacts 
of construction and operation, the Contractor during the construction 

phase of this project shall implement the following procedures:  

1. Select products that minimize consumption of energy, water and 
non-renewable resources, while minimizing the amounts of pollution 

resulting from the production and employment of building 

technologies. It is the intent of this project to conform with EPA’s 

Five Guiding Principles on environmentally preferable purchasing. 

The five principles are:  

a. Include environmental considerations as part of the normal 
purchasing process.  

b. Emphasize pollution prevention early in the purchasing process.  

c. Examine multiple environmental attributes throughout a 
product’s or service’s life cycle.  

d. Compare relevant environmental impacts when selecting products 
and services.  

e. Collect and base purchasing decisions on accurate and 
meaningful information about environmental performance.  

2. Control sources for potential Indoor Air Quality (IAQ) pollutants 
by controlled selection of materials and processes used in project 

construction in order to attain superior IAQ.  

3. Products and processes that achieve the above objectives to the 
extent currently possible and practical have been selected and 

included in these Construction Documents. The Contractor is 

responsible to maintain and support these objectives in developing 

means and methods for performing the work of this Contract and in 

proposing product substitutions and/or changes to specified 

processes.  

4. Use building practices that insure construction debris and 
particulates do not contaminate or enter duct work prior to system 

startup and turn over.  

1.3 RELATED DOCUMENTS  

A. Section 01 74 19 CONSTRUCTION WASTE MANANGEMENT  
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B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS  

1.4 DEFINITIONS  

A. Agrifiber Products: Composite panel products derived from 
agricultural fiber  

B. Biobased Product: As defined in the 2002 Farm Bill, a product 
determined by the Secretary to be a commercial or industrial product 

(other than food or feed) that is composed, in whole or in significant 

part, of biological products or renewable domestic agricultural 

materials (including plant, animal, and marine materials) or forestry 

materials  

C. Biobased Content: The weight of the biobased material divided by the 
total weight of the product and expressed as a percentage by weight  

D. Construction and Demolition Waste: Includes solid wastes, such as 
building materials, packaging, rubbish, debris, and rubble resulting 

from construction, remodeling, repair and demolition operations. A 

construction waste management plan is to be provided by the Contractor 

as defined in Section 01 74 19.  

E. Third Party Certification: Certification of levels of environmental 
achievement by nationally recognized sustainability rating system. 

F. Recycled Content Materials: Products that contain pre-consumer or 
post-consumer materials as all or part of their feedstock  

G. Post-Consumer Recycled Content: The percentage by weight of 
constituent materials that have been recovered or otherwise diverted 

from the solid-waste stream after consumer use  

H. Pre-Consumer Recycled Content: Materials that have been recovered or 
otherwise diverted from the solid-waste stream during the 

manufacturing process. Pre-consumer content must be material that 

would not have otherwise entered the waste stream as per Section 5 

of the FTC Act, Part 260 “Guidelines for the Use of Environmental 

Marketing Claims”:  

1. www.ftc.gov/bcp/grnrule/guides980427  

I. Regional Materials: Materials that are extracted, harvested, 
recovered, and manufactured within a radius of 250 miles (400 km) from 

the Project site  

J. Salvaged or Reused Materials: Materials extracted from existing 
buildings in order to be reused in other buildings without being 

manufactured  

K. Sealant: Any material that fills and seals gaps between other 
materials  

L. Type 1 Finishes: Materials and finishes which have a potential for 
short-term levels of off gassing from chemicals inherent in their 

manufacturing process, or which are applied in a form requiring 

vehicles or carriers for spreading which release a high level of 

particulate matter in the process of installation and/or curing.  

M. Type 2 Finishes: “Fuzzy" materials and finishes which are woven, 
fibrous, or porous in nature and tend to adsorb chemicals offgas. 
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N. Volatile Organic Compounds (VOCs): Any compound of carbon, excluding 
carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or 

carbonates, and ammonium carbonate, which participates in atmospheric 

photochemical reactions. Compounds that have negligible 

photochemical reactivity, listed in EPA 40 CFR 51.100(s), are also 

excluded from this regulatory definition.  

1.5 SUBMITTALS  

A. Sustainable Design Submittals:  

1. Elimination of CFCs AND HCFCs: Provide manufacturer’s cut sheets 
for all cooling equipment with manufacturer’s product data, 

highlighting refrigerants; provide manufacturer’s cut sheets for 

all fire-suppression equipment, highlighting fire-suppression 

agents; provide manufacturer’s cut-sheets for all polystyrene 

insulation (XPS) and closed-cell spray foam polyurethane 

insulation, highlighting the blowing agent(s).  

2. Measurement and Verification Systems: Provide cut sheets and 
manufacturer’s product data for all controls systems, highlighting 

electrical metering and trending capability components.  

3. Salvaged or Reused Materials: Provide documentation that lists 
each salvaged or reused material, the source or vendor of the 

material, the purchase price, and the replacement cost if greater 

than the purchase price.  

4. Recycled Content: Submittals for all materials with recycled 
content (excluding MEP systems equipment and components) must 

include the following documentation: Manufacturer’s product data, 

product literature, or a letter from the manufacturer verifying 

the percentage of post-consumer and pre-consumer recycled content 

(by weight) of each material or product  

a. An electronic spreadsheet that tabulates the Project’s total 
materials cost and combined recycled content value (defined as 

the sum of the post-consumer recycled content value plus 

one-half of the pre-consumer recycled content value) expressed 

as a percentage of total materials cost. This spreadsheet shall 

be submitted every third month with the Contractor’s 

Certificate and Application for Payment. It should indicate, 

on an ongoing basis, line items for each material, including 

cost, pre-consumer recycled content, post-consumer recycled 

content, and combined recycled content value.  

5. Regional Materials: Submittals for all products or materials 
expected to contribute to the regional calculation (excluding MEP 

systems equipment and components) must include the following 

documentation: 

a. Cost of each material or product, excluding cost of labor and 
equipment for installation  

b. Location of product manufacture and distance from point of 
manufacture to the Project Site  

c. Location of point of extraction, harvest, or recovery for each 
raw material in each product and distance from the point of 

extraction, harvest, or recovery to the Project Site  



Polytech Associates Inc. March 11, 2015 SF VA Medical Center 

VA #662-14-309 Bid Submission Elevator Upgrade  

  Building 7 

 

SUSTAINABLE DESIGN REQUIREMENTS 01 81 11 - 4 

 

d. Manufacturer’s product data, product literature, or a letter 
from the manufacturer verifying the location and distance from 

the Project Site to the point of manufacture for each regional 

material  

e. Manufacturer’s product data, product literature, or a letter 
from the manufacturer verifying the location and distance from 

the Project Site to the point of extraction, harvest, or 

recovery for each regional material or product, including, at 

a minimum, gravel and fill, planting materials, concrete, 

masonry, and GWB  

f. An electronic spreadsheet that tabulates the Project’s total 
materials cost and regional materials value, expressed as a 

percentage of total materials cost. This spreadsheet shall be 

submitted every month with the Contractor’s Certificate and 

Application for Payment. It should indicate on an ongoing basis, 

line items for each material, including cost, location of 

manufacture, distance from manufacturing plant to the Project 

Site, location of raw material extraction, and distance from 

extraction point to the Project Site.  

6. Interior Adhesives and Sealants: Submittals for all field-applied 
adhesives and sealants, which have a potential impact on indoor 

air, must include manufacturer’s MSDSs or other Product Data 

highlighting VOC content.  

a. Provide manufacturers’ documentation verifying all adhesives 
used to apply laminates, whether shop-applied or field-applied, 

contain no urea-formaldehyde.  

7. Interior Paints and Coatings: Submittals for all field-applied 
paints and coatings, which have a potential impact on indoor air, 

must include manufacturer’s MSDSs or other Product Data 

highlighting VOC content  

8. Air Filtration: Provide manufacturer’s cut sheets and product data 
highlighting the following:  

a. Minimum Efficiency Reporting Value (MERV) for filtration media 
in all air handling units (AHUs) per ASHRAE HVAC Design Manual 

for Hospitals and Clinics. 

b. Minimum Efficiency Reporting Value (MERV) for filtration media 
installed at return air grilles during construction if 

permanently installed AHUs are used during construction. See 

above for requirements 

9. Mercury in Lighting: Provide manufacturer’s cut sheets or product 
data for all fluorescent or HID lamps highlighting mercury content.  

10. Lighting Controls: Provide manufacturer’s cut sheets and shop 

drawing documentation highlighting all lighting controls systems 

components.  
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11. Blended Cement: It is the intent of this specification to reduce 

CO2 emissions and other environmentally detrimental effects 

resulting from the production of portland cement by requiring that 

all concrete mixes, in aggregate, utilize blended cement mixes to 

displace portland cement as specified in Section 03 30 00, CONCRETE 

typically included in conventional construction. Provide the 

following submittals:  

a. Copies of concrete design mixes for all installed concrete  

b. Copies of typical regional baseline concrete design mixes for 
all compressive strengths used on the Project  

c. Quantities in cubic yards of each installed concrete mix  

12. Gypsum Wall Board: Provide manufacturer’s cut sheets or product 

data verifying that all gypsum wallboard products are moisture and 

mold-resistant.  

13. Fiberglass Insulation: Provide manufacturer’s cut sheets or 

product data verifying that fiberglass batt insulation contains 

no urea-formaldehyde.  

14. Duct Acoustical Insulation: Provide manufacturer’s cut sheets 

or product data verifying that mechanical sound insulation 

materials in air distribution ducts consists of an impervious, 

non-porous coatings that prevent dust from accumulating in the 

insulating materials.  

15. Green Housekeeping: Provide documentation that all cleaning 

products and janitorial paper products meet the VOC limits and 

content requirements of this specification section.  

B. Project Materials Cost Data: Provide a spreadsheet in an electronic 
file indicating the total cost for the Project and the total cost of 

building materials used for the Project, as follows:  

1. Not more than 30 days after the Preconstruction Meeting, the 
General Contractor shall provide to the Owner and Architect a 

preliminary schedule of materials costs for all materials used for 

the Project organized by specification section. Exclude labor 

costs and all mechanical, electrical, and plumbing (MEP) systems 

materials and labor costs. Include the following:  

a. Identify each reused or salvaged material, its cost, and its 
replacement value.  

b. Identify each recycled-content material, its post-consumer and 
pre-consumer recycled content as a percentage the product’s 

weight, its cost, its combined recycled content value (defined 

as the sum of the post-consumer recycled content value plus 

one-half of the pre-consumer recycled content value), and the 

total combined recycled content value for all materials as a 

percentage of total materials costs.  

c. Identify each regional material, its cost, its manufacturing 
location, the distance of this location from the Project site, 

the source location for each raw material component of the 

material, the distance of these extraction locations from the 

Project site, and the total value of regional materials as a 

percentage of total materials costs.  
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d. Identify each biobased material, its source, its cost, and the 
total value of biobased materials as a percentage of total 

materials costs. Also provide the total value of rapidly 

renewable materials (materials made from plants that are 

harvested in less than a 10-year cycle) as a percentage of total 

materials costs.  

2. Provide final versions of the above spreadsheets to the Owner and 
Architect not more than 14 days after Substantial Completion.  

C. Construction Waste Management: See Section 01 74 19 “Construction 
Waste Management” for submittal requirements.  

D. Construction Indoor Air Quality (IAQ) Management: Submittals must 
include the following:  

1. Not more than 30 days after the Preconstruction Meeting, prepare 
and submit for the Architect and Owner’s approval, an electronic 

copy of the draft Construction IAQ Management Plan in an electronic 

file including, but not limited to, descriptions of the following:  

2. Instruction procedures for meeting or exceeding the minimum 
requirements of the Sheet Metal and Air Conditioning National 

Contractors Association (SMACNA) IAQ Guidelines for Occupied 

Buildings Under Construction, 1995, Chapter 3, including 

procedures for HVAC Protection, Source Control, Pathway 

Interruption, Housekeeping, and Scheduling  

a. Instruction procedures for protecting absorptive materials 
stored on-site or installed from moisture damage  

b. Schedule of submission to Architect of photographs of on-site 
construction IAQ management measures such as protection of 

ducts and on-site stored oil installed absorptive materials  

c. Instruction procedures if air handlers must be used during 
construction, including a description of filtration media to 

be used at each return air grille  

d. Instruction procedure for replacing all air-filtration media 
immediately prior to occupancy after completion of 

construction, including a description of filtration media to 

be used at each air handling or air supply unit  

3. Not more than 30 days following receipt of the approved draft 
CIAQMP, submit an electronic copy of the approved CIAQMP in an 

electronic file, along with the following:  

a. Manufacturer’s cut sheets and product data highlighting the 
Minimum Efficiency Reporting Value (MERV) for all filtration 

media to be installed at return air grilles during construction 

if permanently installed AHUs are used during construction.  

b. Manufacturer’s cut sheets and product data highlighting the 
Minimum Efficiency Reporting Value (MERV) for filtration media 

in all air handling units (AHUs).  

4. Not more than 14 days after Substantial Completion provide the 
following:  
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a. Documentation verifying required replacement of air filtration 
media in all air handling units (AHUs) after the completion of 

construction and prior to occupancy and, if applicable, 

required installation of filtration during construction.  

b. Minimum of 18 Construction photographs: Six photographs taken 
on three different occasions during construction of the SMACNA 

approaches employed, along with a brief description of each 

approach, documenting implementation of the IAQ management 

measures, such as protection of ducts and on-site stored or 

installed absorptive materials.  

c. A copy of the report from testing and inspecting agency 
documenting the results of IAQ testing, demonstrating 

conformance with IAQ testing procedures and requirements 

defined in SMACNA IAQ Guidelines.  

E. Commissioning: See Section 01 91 00 “General Commissioning 
Requirements” for submittal requirements.  

F. Sustainable Design Progress Reports: Concurrent with each Application 
for Payment, submit reports for the following:  

1. Construction Waste Management: Waste reduction progress reports 
and logs complying with the requirements of Section 01 74 19 

”Construction Waste Management.”  

1.6 QUALITY ASSURANCE  

A. Preconstruction Meeting: After award of Contract and prior to the 
commencement of the Work, schedule and conduct meeting with Owner, 

Architect, and all Subcontractors to discuss the Construction Waste 

Management Plan, the required Construction Indoor Air Quality (IAQ) 

Management Plan, and all other Sustainable Design Requirements. The 

purpose of this meeting is to develop a mutual understanding of the 

Project’s Sustainable Design Requirements and coordination of the 

Contractor’s management of these requirements with the Contracting 

Officer and the Construction Quality Manager.  

B. Construction Job Conferences: The status of compliance with the 
Sustainable Design Requirements of these specifications will be an 

agenda item at all regular job meetings conducted during the course 

of work at the site.  

PART 2 - PRODUCTS  

2.1 PRODUCT ENVIRONMENTAL REQUIREMENTS  

A. Do not burn rubbish, organic matter, etc. or any material on the site. 
Dispose of legally in accordance with Specifications Sections 01 74 

19.  

B. Herbicides and Pest Control: Herbicides shall not be permitted, and 
pest control measures shall utilize EPA-registered biopesticides 

only.  

C. Salvaged or Reused Materials: There shall be no substitutions for 
specified salvaged and reused materials and products.  

1. Salvaged materials: Use of salvaged materials reduces impacts of 
disposal and manufacturing of replacements.  
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D. Recycled Content of Materials:  

1. Provide building materials with recycled content such that 
post-consumer recycled content value plus half the pre-consumer 

recycled content value constitutes a minimum of 30% of the cost 

of materials used for the Project, exclusive of all MEP equipment, 

labor, and delivery costs. The Contractor shall make all attempts 

to maximize the procurement of materials with recycled content.  

a. Post-consumer recycled content value of a material shall be 
determined by dividing the weight of post-consumer recycled 

content by the total weight of the material and multiplying by 

the cost of the material.  

b. Do not include mechanical and electrical components in the 
calculations.  

c. Do not include labor and delivery costs in the calculations.  

d. Recycled content of materials shall be defined according to the 
Federal Trade Commission’s “Guide for the Use of Environmental 

Marketing Claims,” 16 CFR 260.7 (e).  

e. The materials in the following list must contain the minimum 
recycled content indicated:  

 

Category  Minimum Recycled Content  

Cast-in-Place Concrete  6% pre-consumer  

Steel Reinforcing Bars  90% combined  

Structural Steel Shapes  90% combined  

Steel Fabrications  60% combined  

Steel Studs  30% combined  

 

- - - E N D - - - 
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SECTION 02 41 00 

DEMOLITION 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

A. This section specifies demolition and removal of  portions of 
buildings..  

1.2 RELATED WORK: 

A. Safety Requirements: GENERAL CONDITIONS Article, ACCIDENT 
PREVENTION. 

B. Disconnecting utility services prior to demolition: Section 01 00 00, 
GENERAL REQUIREMENTS. 

C. Reserved items that are to remain the property of the Government: 
Section 01 00 00, GENERAL REQUIREMENTS. 

D. Environmental Protection: Section 01 57 19, TEMPORARY ENVIRONMENTAL 
CONTROLS. 

E. Construction Waste Management: Section 01 74 19 CONSTRUCTION WASTE 
MANAGEMENT. 

F. Infectious Control: Section 01 00 00, GENERAL REQUIREMENTS, Article  
INFECTION PREVENTION MEASURES. 

1.3 PROTECTION: 

A. Perform demolition in such manner as to eliminate hazards to persons 
and property; to minimize interference with use of adjacent areas, 

utilities and structures or interruption of use of such utilities; 

and to provide free passage to and from such adjacent areas of 

structures. Comply with requirements of GENERAL CONDITIONS Article, 

ACCIDENT PREVENTION. 

B. Provide safeguards, including warning signs, barricades, temporary 
fences, warning lights, and other similar items that are required for 

protection of all personnel during demolition and removal operations. 

Comply with requirements of Section 01 00 00, GENERAL REQUIREMENTS, 

Article PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, 

UTILITIES AND IMPROVEMENTS.  

C. Provide enclosed dust chutes with control gates from each floor to 
carry debris to truck beds and govern flow of material into truck. 

Provide overhead bridges of tight board or prefabricated metal 

construction at dust chutes to protect persons and property from 

falling debris. 

D. Prevent spread of flying particles and dust. Sprinkle rubbish and 
debris with water to keep dust to a minimum. Do not use water at 

interior locations. Do not use water if it results in hazardous or 

objectionable condition such as, but not limited to; ice, flooding, 

or pollution. Vacuum and dust the work area daily. 
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E. In addition to previously listed fire and safety rules to be observed 
in performance of work, include following: 

1. Wherever a cutting torch or other equipment that might cause a fire 
is used, provide and maintain fire extinguishers nearby ready for 

immediate use. Instruct all possible users in use of fire 

extinguishers. 

2. Keep hydrants clear and accessible at all times. Prohibit debris 
from accumulating within a radius of 4500 mm (15 feet) of fire 

hydrants. 

3. Before beginning selective demolition work, the Contractor shall 
survey the site and examine the drawings and specifications to 

determine the extent of the work. The contractor shall take 

necessary precautions to avoid damages to existing items to remain 

in place, to be reused, or to remain the property of the Medical 

Center; any damaged items shall be repaired or replaced as approved 

by the Project Engineer. The Contractor shall coordinate the work 

of this section with all other work and shall construct and maintain 

shoring, bracing, and supports as required. The Contractor shall 

ensure that structural elements are not overloaded and shall be 

responsible for increasing structural supports or adding new 

supports as may be required as a result of any cutting, removal, 

or demolition work performed under this contract. Do not overload 

structural elements. Provide new supports and reinforcement for 

existing construction weakened by demolition or removal works. 

Repairs, reinforcement, or structural replacement must have 

Project Engineer's approval.  

4. The work shall comply with the requirements of Section 01 57 19, 
TEMPORARY ENVIRONMENTAL CONTROLS. 

5. The work shall comply with the requirements of Section 01 00 00, 
GENERAL REQUIREMENTS, Article  INFECTION PREVENTION MEASURES. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 DEMOLITION: 

A. Selectively demolish to extent indicated in Drawings and to 
accommodate new Work. 

B. Debris, including concrete, metals and similar materials shall become 
property of Contractor and shall be disposed of by him daily, off the 

Medical Center to avoid accumulation at the demolition site. Materials 

that cannot be removed daily shall be stored in areas specified by 

the Project Engineer.  Contractor shall dispose debris in compliance 

with applicable federal, state or local permits, rules and/or 

regulations. See Section 01 74 19 CONSTRUCTION WASTE MANAGEMENT. 

C. Where complete removal of abandoned piping, wiring and other facility 
services is impractical, cap at limits of demolition and conceal in 

finished Work. Label in accordance with VA standards. 
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3.2 CLEAN-UP: 

A. On completion of work of this section and after removal of all debris, 
leave site in clean condition satisfactory to Project Engineer. 

Clean-up shall include off the Medical Center disposal of all items 

and materials not required to remain property of the Government as 

well as all debris and rubbish resulting from demolition operations. 

- - - E N D - - - 
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SECTION 05 50 00 

METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies items and assemblies fabricated from 
structural steel shapes and other materials as shown and specified. 

B. Items specified. 

1. Support for Wall and Ceiling Mounted Items 

2. Covers and Frames for Pits and Trenches. 

3. Gratings  

4. Ladders  

1.2 RELATED WORK 

A. Prime and finish painting: Section 09 91 00, PAINTING. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 
DATA, AND SAMPLES. 

B. Manufacturer's Literature and Data: For factory-fabricated items and 
for paints and fasteners. 

C. Shop Drawings: 

1. Each item specified, showing complete detail, location in the 
project, material and size of components, method of joining various 

components and assemblies, finish, and location, size and type of 

anchors. 

2. Mark items requiring field assembly for erection identification 
and furnish erection drawings and instructions. 

3. Provide templates and rough-in measurements as required. 

D. Manufacturer's Certificates: 

1. Anodized finish as specified. 

2. Live load designs as specified. 

E. Design Calculations for specified live loads including dead loads. 

F. Furnish setting drawings and instructions for installation of anchors 
to be preset into concrete and masonry work, and for the positioning 

of items having anchors to be built into concrete or masonry 

construction. 

1.4 QUALITY ASSURANCE 

A. Each manufactured product shall meet, as a minimum, the requirements 
specified, and shall be a standard commercial product of a 

manufacturer regularly presently manufacturing items of type 

specified. 
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B. Each product type shall be the same and be made by the same 
manufacturer. 

C. Assembled product to the greatest extent possible before delivery to 
the site. 

D. Include additional features, which are not specifically prohibited 
by this specification, but which are a part of the manufacturer's 

standard commercial product. 

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to 
the extent referenced. The publications are referenced in the text 

by the basic designation only. 

B. American Society of Mechanical Engineers (ASME): 

1. B18.6.1-81(R1997) Wood Screws 

2. B18.2.2-87(R2005) Square and Hex Nuts 

C. American Society for Testing and Materials (ASTM): 

1. A36/A36M-05  Structural Steel 

2. A53-06   Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated Welded and Seamless 

3. A123-02  Zinc (Hot-Dip Galvanized) Coatings on Iron and 

Steel Products 

4. A167-99(R2004) Stainless and Heat-Resisting Chromium-Nickel 
Steel Plate, Sheet and Strip 

5. A269-07  Seamless and Welded Austenitic Stainless Steel 

Tubing for General Service 

6. A307-07  Carbon Steel Bolts and Studs, 60,000 PSI Tensile 

Strength 

7. A312/A312M-06 Seamless, Welded, and Heavily Cold Worked 

Austenitic Stainless Steel Pipes 

8. A391/A391M-01 Grade 80 Alloy Steel Chain 

9. A653/A653M-07 Steel Sheet, Zinc Coated (Galvanized) or Zinc-Iron 

Alloy Coated (Galvannealed) by the Hot-Dip Process 

10. A786/A786M-05 Rolled Steel Floor Plate 

11. B221-06  Aluminum and Aluminum-Alloy Extruded Bars, 

Rods, Wire, Shapes, and Tubes 

12. B456-03  Electrodeposited Coatings of Copper Plus 

Nickel Plus Chromium and Nickel Plus Chromium 

13. B632-02  Aluminum-Alloy Rolled Tread Plate 

14. C1107-07  Packaged Dry, Hydraulic-Cement Grout 

(Nonshrink) 

15. F436-07  Hardened Steel Washers 

16. F468-06  Nonferrous Bolts, Hex Cap Screws, and Studs 

for General Use 
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17. F593-02  Stainless Steel Bolts, Hex Cap Screws, and 

Studs 

18. F1667-05  Driven Fasteners: Nails, Spikes and Staples 

D. American Welding Society (AWS): 

1. D1.1-04  Structural Welding Code Steel 

2. D1.2-03  Structural Welding Code Aluminum 

3. D1.3-98  Structural Welding Code Sheet Steel 

E. National Association of Architectural Metal Manufacturers (NAAMM) 

1. AMP521-01  Pipe Railing Manual  

2. AMP 500-505-1988 Metal Finishes Manual 

3. MBG 531-00  Metal Bar Grating Manual 

4. MBG 532-00  Heavy Duty Metal Bar Grating Manual 

F. Structural Steel Painting Council (SSPC): 

1. SP 1-05  No. 1, Solvent Cleaning 

2. SP 2-05  No. 2, Hand Tool Cleaning 

3. SP 3-05  No. 3, Power Tool Cleaning 

G. Federal Specifications (Fed. Spec): 

1. RR-T-650E Treads, Metallic and Nonmetallic, Nonskid 

PART 2 - PRODUCTS 

2.1 DESIGN CRITERIA 

A. In addition to the dead loads, design fabrications to support the 
following live loads unless otherwise specified. 

B. Ladders and Rungs: 120 kg (250 pounds) at any point. 

C. Floor Plates, Gratings, Covers, Trap Doors, Catwalks, and Platforms: 
500 kg/m2 (100 pounds per square foot).  

2.2 MATERIALS 

A. Structural Steel: ASTM A36. 

B. Aluminum, Extruded: ASTM B221, Alloy 6063-T5 unless otherwise 
specified. For structural shapes use alloy 6061-T6 and alloy 

6061-T4511. 

C. Steel Pipe: ASTM A53. 

1. Galvanized for exterior locations. 

2. Type S, Grade A unless specified otherwise. 

3. NPS (inside diameter) as shown. 

D. Primer Paint: As specified in Section 09 91 00, PAINTING. 

E. Modular Channel Units: 

1. Factory fabricated, channel shaped, cold formed sheet steel 
shapes, complete with fittings bolts and nuts required for 

assembly. 
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2. Form channel with in turned pyramid shaped clamping ridges on each 
side. 

3. Provide case hardened steel nuts with serrated grooves in the top 
edges designed to be inserted in the channel at any point and be 

given a quarter turn so as to engage the channel clamping ridges. 

Provide each nut with a spring designed to hold the nut in place. 

4. Factory finish channels and parts with oven baked primer when 
exposed to view. Channels fabricated of ASTM A525, G90 galvanized 

steel may have primer omitted in concealed locations. Finish screws 

and nuts with zinc coating. 

5. Fabricate snap-in closure plates to fit and close exposed channel 
openings of not more than 0.3 mm (0.0125 inch) thick stainless 

steel. 

F. Grout: ASTM C1107, pourable type. 

2.3 HARDWARE 

A. Rough Hardware: 

1. Furnish rough hardware with a standard plating, applied after 
punching, forming and assembly of parts; galvanized, cadmium 

plated, or zinc-coated by electro-galvanizing process. Galvanized 

G-90 where specified. 

2. Use G90 galvanized coating on ferrous metal for exterior work 
unless non-ferrous metal or stainless is used. 

B. Fasteners: 

1. Bolts with Nuts:  

a. ASME B18.2.2. 

b. ASTM A307 for 415 MPa (60,000 psi) tensile strength bolts. 

c. ASTM F468 for nonferrous bolts. 

d. ASTM F593 for stainless steel. 

2. Screws: ASME B18.6.1. 

3. Washers: ASTM F436, type to suit material and anchorage. 

4. Nails: ASTM F1667, Type I, style 6 or 14 for finish work. 

2.4 FABRICATION GENERAL 

A. Material 

1. Use material as specified. Use material of commercial quality and 
suitable for intended purpose for material that is not named or 

its standard of quality not specified. 

2. Use material free of defects which could affect the appearance or 
service ability of the finished product. 

B. Size: 

1. Size and thickness of members as shown. 
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2. When size and thickness is not specified or shown for an individual 
part, use size and thickness not less than that used for the same 

component on similar standard commercial items or in accordance 

with established shop methods. 

C. Connections 

1. Except as otherwise specified, connections may be made by welding, 
riveting or bolting. 

2. Field riveting will not be approved. 

3. Design size, number and placement of fasteners, to develop a joint 
strength of not less than the design value. 

4. Holes, for rivets and bolts: Accurately punched or drilled and 
burrs removed. 

5. Size and shape welds to develop the full design strength of the 
parts connected by welds and to transmit imposed stresses without 

permanent deformation or failure when subject to service loadings. 

6. Use rivets and bolts of material selected to prevent corrosion 
(electrolysis) at bimetallic contacts. Plated or coated material 

will not be approved. 

7. Use stainless steel connectors for removable members. Use machine 
screws or bolts. 

D. Fasteners and Anchors 

1. Use methods for fastening or anchoring metal fabrications to 
building construction as shown or specified. 

2. Where fasteners and anchors are not shown, design the type, size, 
location and spacing to resist the loads imposed without 

deformation of the members or causing failure of the anchor or 

fastener, and suit the sequence of installation. 

3. Use material and finish of the fasteners compatible with the kinds 
of materials which are fastened together and their location in the 

finished work. 

4. Fasteners for securing metal fabrications to new construction 
only, may be by use of threaded or wedge type inserts or by anchors 

for welding to the metal fabrication for installation before the 

concrete is placed or as masonry is laid. 

5. Fasteners for securing metal fabrication to existing construction 
or new construction may be expansion bolts, toggle bolts, power 

actuated drive pins, welding, self drilling and tapping screws or 

bolts. 

E. Workmanship 

1. General: 

a. Fabricate items to design shown. 

b. Furnish members in longest lengths commercially available 
within the limits shown and specified. 

c. Fabricate straight, true, free from warp and twist, and where 
applicable square and in same plane. 
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d. Provide holes, sinkages and reinforcement shown and required 
for fasteners and anchorage items. 

e. Provide openings, cut-outs, and tapped holes for attachment and 
clearances required for work of other trades. 

f. Prepare members for the installation and fitting of hardware. 

g. Cut openings in gratings and floor plates for the passage of 
ducts, sumps, pipes, conduits and similar items. Provide 

reinforcement to support cut edges. 

h. Fabricate surfaces and edges free from sharp edges, burrs and 
projections which may cause injury. 

2. Welding: 

a. Weld in accordance with AWS. 

b. Welds shall show good fusion, be free from cracks and porosity 
and accomplish secure and rigid joints in proper alignment. 

c. Where exposed in the finished work, continuous weld for the full 
length of the members joined and have depressed areas filled 

and protruding welds finished smooth and flush with adjacent 

surfaces. 

d. Finish welded joints to match finish of adjacent surface. 

3. Joining: 

a. Miter or butt members at corners. 

b. Where frames members are butted at corners, cut leg of frame 
member perpendicular to surface, as required for clearance. 

4. Anchors: 

a. Where metal fabrications are shown to be preset in concrete, 
weld 32 x 3 mm (1-1/4 by 1/8 inch) steel strap anchors, 150 mm 

(6 inches) long with 25 mm (1 inch) hooked end, to back of member 

at 600 mm (2 feet) on center, unless otherwise shown. 

b. Where metal fabrications are shown to be built into masonry use 
32 x 3 mm (1-1/4 by 1/8 inch) steel strap anchors, 250 mm (10 

inches) long with 50 mm (2 inch) hooked end, welded to back of 

member at 600 mm (2 feet) on center, unless otherwise shown. 

5. Cutting and Fitting: 

a. Accurately cut, machine and fit joints, corners, copes, and 
miters. 

b. Fit removable members to be easily removed. 

c. Design and construct field connections in the most practical 
place for appearance and ease of installation. 

d. Fit pieces together as required. 

e. Fabricate connections for ease of assembly and disassembly 
without use of special tools. 

f. Joints firm when assembled. 

g. Conceal joining, fitting and welding on exposed work as far as 
practical. 
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h. Do not show rivets and screws prominently on the exposed face. 

i. The fit of components and the alignment of holes shall eliminate 
the need to modify component or to use exceptional force in the 

assembly of item and eliminate the need to use other than common 

tools. 

F. Finish: 

1. Finish exposed surfaces in accordance with NAAMM Metal Finishes 
Manual. 

2. Aluminum: NAAMM AMP 501. 

a. Mill finish, AA-M10, as fabricated, use unless specified 
otherwise. 

b. Painted: AA-C22R10. 

3. Steel and Iron: NAAMM AMP 504. 

a. Zinc coated (Galvanized): ASTM A123, G90 unless noted 
otherwise. 

b. Surfaces exposed in the finished work: 

1) Finish smooth rough surfaces and remove projections. 

2) Fill holes, dents and similar voids and depressions with 
epoxy type patching compound. 

c. Shop Prime Painting: 

1) Surfaces of Ferrous metal: 

a) Items not specified to have other coatings. 

b) Galvanized surfaces specified to have prime paint. 

c) Remove all loose mill scale, rust, and paint, by hand or 
power tool cleaning as defined in SSPC-SP2 and SP3. 

d) Clean of oil, grease, soil and other detrimental matter 
by use of solvents or cleaning compounds as defined in 

SSPC-SP1. 

e) After cleaning and finishing apply one coat of primer as 
specified in Section 09 91 00, PAINTING. 

2) Non ferrous metals: Comply with MAAMM-500 series.  

G. Protection: 

1. Insulate aluminum surfaces that will come in contact with concrete, 
masonry, plaster, or metals other than stainless steel, zinc or 

white bronze by giving a coat of heavy-bodied alkali resisting 

bituminous paint or other approved paint in shop. 

2. Spot prime all abraded and damaged areas of zinc coating which 
expose the bare metal, using zinc rich paint on hot-dip zinc coat 

items and zinc dust primer on all other zinc coated items. 

2.5 SUPPORTS 

A. General: 

1. Fabricate ASTM A36 structural steel shapes as shown. 
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2. Use clip angles or make provisions for welding hangers and braces 
to overhead construction. 

3. Field connections may be welded or bolted. 

B. For Wall Mounted Items: 

1. For items supported by metal stud partitions: 

a. Steel strip minimum of 150 mm (6 inches) wide, length extending 
one stud space beyond end of item supported. 

b. Structural steel tube or channel for heavy equipment, mounted 
at floor and to structure above with clip angles or end plates 

formed for anchors. 

2.6 COVERS AND FRAMES FOR PITS AND TRENCHES 

A. Fabricate covers to support live loads specified. 

B. Galvanized steel members after fabrication in accordance with ASTM 
A123, G-90 coating. 

C. Steel Covers: 

1. Use 6 mm (1/4 inch) thick floor plate for covers unless otherwise 
shown. Use gratings where shown as specified in paragraph GRATINGS. 

Use smooth floor plate unless noted otherwise. 

2. Provide clearance at all sides to permit easy removal of covers. 

3. Make cutouts within 6 mm (1/4 inch) of penetration for passage of 
pipes and ducts. 

4. Drill covers for flat head countersunk screws. 

5. Make cover sections not to exceed 2.3 m2 (25 square feet) in area 
and 90 kg (200 pounds) in weight. 

6. Fabricate trench cover sections not be over 900 mm (3 feet) long 
and if width of trench is more than 900 mm (3 feet), equip one end 

of each section with an angle or "T" bar stiffener to support 

adjoining plate. 

7. Use two, 13 mm (1/2 inch) diameter steel bar flush drop handles 
for each cover section. 

D. Cast Iron Covers 

1. Fabricate covers to support live loads specified. 

2. Fabricate from ASTM A48, cast-iron, 13 mm (1/2 inch) minimum metal 
thickness, cast with stiffeners as required. 

3. Fabricate as flush type with frame, reasonably watertight and be 
equipped with flush type lifting rings. Provide seals where 

watertight covers noted. 

4. Make covers in sections not over 90 kg (200 pounds) except round 
covers. 

E. Steel Frames: 

1. Form frame from structural steel angles as shown. Where not shown 
use 63 x 63 x 6 mm (2-1/2 x 2-1/2 x 1/4 inch) angles for frame 

openings over 1200 mm (4 feet) long and 50 x 50 x 6 mm (2 ix 2 x 

1/4 inch) for frame openings less than 1200 mm (4 feet). 
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2. Fabricate intermediate supporting members from steel "T's" or 
angles; located to support cover section edges. 

3. Where covers are required use steel border bars at frames so that 
top of cover will be flush with frame and finish floor. 

4. Weld steel strap anchors to frame. Space straps not over 600 mm 
(24 inches) o.c., not shown otherwise between end anchors. Use 6 

x 25 x 200 mm (1/4 x 1 x 8 inches) with 50 mm (2 inch) bent ends 

strap anchors unless shown otherwise. 

5. Drill and tap frames for screw anchors where plate covers occur. 

F. Cast Iron Frames: 

1. Fabricate from ASTM A48 cast iron to shape shown. 

2. Provide anchors for embedding in concrete, spaced near ends and 
not over 600mm (24 inches) apart. 

2.7 GRATINGS 

A. Fabricate gratings to support live loads specified and a concentrated 
load as specified. 

B. Provide clearance at all sides to permit easy removal of grating. 

C. Make cutouts in gratings with 6 mm (1/4 inch) minimum to 25 mm (1 inch) 
maximum clearance for penetrations or passage of pipes and ducts. Edge 

band cutouts. 

D. Fabricate in sections not to exceed 2.3 m2 (25 square feet) in area 
and 90 kg (200 pounds) in weight. 

E. Fabricate sections of grating with end-banding bars. 

F. Fabricate angle frames and supports, including anchorage as shown. 

1. Fabricate intermediate supporting members from "T's" or angles. 

2. Locate intermediate supports to support grating section edges. 

3. Fabricate frame to finish flush with top of grating. 

4. Locate anchors at ends and not over 600 mm (24 inches) o.c. 

5. Butt or miter, and weld angle frame at corners. 

G. Steel Bar Gratings: 

1. Fabricate grating using steel bars, frames, supports and other 
members shown in accordance with Metal Bar Grating Manual. 

2. Galvanize steel members after fabrication in accordance with ASTM 
A123, G-90 for exterior gratings, gratings in concrete floors, and 

gratings in elevator pits. 

3. Interior gratings: Prime paint unless specified galvanized. 

H. Plank Gratings: 

1. Conform to Fed. Spec. RR-G-1602. 

2. Manufacturers standard widths, lengths and side channels to meet 
live load requirements. 

3. Galvanize exterior steel gratings ASTM A123, G-90 after 
fabrication. 
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4. Fabricate interior steel gratings from galvanized steel sheet, 
ASTM A525, where bearing on concrete or masonry or in elevator pits. 

5. Fabricate other interior grating from steel sheet and finish with 
shop prime paint. Prime painted galvanized sheet may be used. 

2.8 LADDERS 

A. Steel Ladders: 

1. Fixed-rail type with steel rungs shouldered and headed into and 
welded to rails. 

2. Fabricate angle brackets of 50 mm (2 inch) wide by 13 mm (1/2 inch) 
thick steel; brackets spaced maximum of 1200 mm (4 feet) apart and 

of length to hold ladder 175 mm (7 inches) from wall to center of 

rungs. Provide turned ends or clips for anchoring. 

3. Provide holes for anchoring with expansion bolts through turned 
ends and brackets. 

4. Where shown, fabricate side rails curved, twisted and formed into 
a gooseneck. 

5. Galvanize exterior ladders after fabrication, ASTM A123, G-90. 

B. Aluminum Ladders: 

1. Fixed-rail type, constructed of structural aluminum, with mill 
finish. 

2. Fabricate side rails and rungs of size and design shown, with the 
rungs shouldered and headed into and welded to the rails. 

3. Where shown fabrication side rails curved, twisted and formed into 
gooseneck. 

4. Fabricate angle brackets at top and bottom and intermediate 
brackets where shown. Drill for bolting. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set work accurately, in alignment and where shown, plumb, level, free 
of rack and twist, and set parallel or perpendicular as required to 

line and plane of surface. 

B. Items set into concrete or masonry. 

1. Provide temporary bracing for such items until concrete or masonry 
is set. 

2. Place in accordance with setting drawings and instructions. 

3. Build strap anchors, into masonry as work progresses. 

C. Set frames of gratings, covers, corner guards, trap doors and similar 
items flush with finish floor or wall surface and, where applicable, 

flush with side of opening. 

D. Field weld in accordance with AWS. 

1. Design and finish as specified for shop welding. 

2. Use continuous weld unless specified otherwise. 
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E. Install anchoring devices and fasteners as shown and as necessary for 
securing metal fabrications to building construction as specified. 

Power actuated drive pins may be used except for removable items and 

where members would be deformed or substrate damaged by their use. 

F. Spot prime all abraded and damaged areas of zinc coating as specified 
and all abraded and damaged areas of shop prime coat with same kind 

of paint used for shop priming. 

G. Isolate aluminum from dissimilar metals and from contact with concrete 
and masonry materials as required to prevent electrolysis and 

corrosion. 

H. Secure escutcheon plate with set screw. 

3.2 INSTALLATION OF SUPPORTS 

A. Anchorage to structure. 

1. Secure angles or channels and clips to overhead structural steel 
by continuous welding unless bolting is shown. 

2. Secure supports to concrete inserts by bolting or continuous 
welding as shown. 

3. Secure supports to mid height of concrete beams when inserts do 
not exist with expansion bolts and to slabs, with expansion 

bolts,unless shown otherwise. 

4. Secure steel plate or hat channels to studs as detailed. 

B. Supports for Wall Mounted items: 

1. Locate supports where required for items shown. 

3.3 COVERS AND FRAMES FOR PITS AND TRENCHES 

A. Set frame and cover flush with finish floor. 

B. Secure plates to frame with flat head countersunk screws. 

C. Set gratings loose in drainage trenches or over pits unless shown 
anchored. 

3.4 GRATINGS 

A. Set grating flush with finish floor, top of curb, or areaway wall. 
Set frame so that horizontal leg of angle frame is flush with face 

of wall except when frame is installed on face of wall. 

B. Set frame in formwork before concrete is placed. 

C. Where grating terminates at a wall bolt frame to concrete or masonry 
with expansion bolts unless shown otherwise. 

D. Secure removable supporting members in place with stainless steel 
bolts. 

E. Bolt gratings to supports. 

3.5 LADDERS 

A. Anchor ladders to walls and floors with expansion bolts through turned 
lugs or angle clips or brackets. 
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B. In elevator pits, set ladders to clear all elevator equipment where 
shown on the drawings. 

1. Where ladders are interrupted by division beams, anchor ladders 
to beams by welding, and to floors with expansion bolts. 

2. Where ladders are adjacent to division beams, anchor ladders to 
beams with bent steel plates, and to floor with expansion bolts. 

3.6 CLEAN AND ADJUSTING 

A. Adjust movable parts including hardware to operate as designed without 
binding or deformation of the members centered in the opening or frame 

and, where applicable, contact surfaces fit tight and even without 

forcing or warping the components. 

B. Clean after installation exposed prefinished and plated items and 
items fabricated from stainless steel, aluminum and copper alloys, 

as recommended by the metal manufacture and protected from damage 

until completion of the project. 

- - - E N D - - - 
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SECTION 07 13 52 

MODIFIED BITUMINOUS SHEET WATERPROOFING 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

A. This section specifies modified bituminous sheet material used for 
exterior below grade waterproofing. 

1.2 MANUFACTURER’S QUALIFICATIONS: 

A. Approval by Contracting Officer is required of products and services 
of proposed manufacturers, and installers, and will be based upon 

submission by Contractor that:  

1. Manufacturer regularly and presently manufactures bituminous 
sheet waterproofing as one of its principal products.  

2. Installer has technical qualifications, experience, trained 
personnel and facilities to install specified items. 

3. Manufacturer's product submitted has been in satisfactory and 
efficient operation on three similar installations for at least 

three years. 

4. Submit list of installations, include name and location of project 
and name of owner.  

1.3 SUBMITTALS: 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 
DATA, AND SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Bituminous sheet. 

2. Primer. 

3. Mastic.  

4. Protection material, temporary and permanent.  

5. Printed installation instructions for conditions specified.  

C. Certificates: 

1. Indicating bituminous sheet manufacturer's approval of primer, and 
roof cement. 

2. Indicating bituminous sheet waterproofing manufacturer's 
qualifications as specified. 

3. Approval of installer by bituminous sheet manufacturers.  

4. Water test report.  

1.4 PRODUCT DELIVERY, STORAGE AND HANDLING: 

A. Deliver materials to job in manufacturer's original unopened 
container. 
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B. Do not store material in areas where temperature is lower than 10 
degrees C (50 degrees F,) or where prolonged temperature is above 32 

degrees C (90 degrees F).  

1.5 ENVIRONMENTAL REQUIREMENTS: 

A. Ambient Surface and Material Temperature: Not less than 4 degrees C 
(40 degrees F), during application of waterproofing.  

1.6 WARRANTY: 

A. Warrant bituminous sheet waterproofing installation against moisture 
leaks and subject to terms of "Warranty of Construction", FAR clause 

52.246-21, except that warranty period is two years.  

1.7 APPLICABLE PUBLICATIONS: 

A. Publications listed below form a part of this specification to the 
extent referenced. Publications are referenced by basic designation 

only.  

B. Federal Specifications (Fed. Spec.):  

1. UU-B-790A Building Paper, Vegetable Fiber: (Kraft, Water-  

2. INT AMD 1 Proof, Water Repellent and Fire Resistant) 

C. American Society for Testing and Materials (ASTM): 

1. C578-10 Rigid Cellular Polystyrene Thermal Insulation 

2. D41-11 Asphalt Primer Used in Roofing, Dampproofing and 

Waterproofing  

3. D2822-05 Asphalt Roof Cement 

4. D6380-03(R2009) Asphalt Roll Roofing (Organic Felt) 

D. American Hardboard Association (AHA): 

1. A135.4-1995 Basic Hardboard 

PART 2 - PRODUCTS  

2.1 BITUMINOUS SHEET: 

A. Cold applied waterproofing membrane composed primarily of modified 
bituminous material prefabricated in sheet form designed for below 

grade exterior and split slab waterproofing. Sheet reinforced with 

fibers at manufacturer's option.  

1. For blind-side waterproofing, provide product specifically 
manufactured for application indicated. 

B. Thickness of Bituminous Sheet: 1.2 mm (46 mils), plus or minus 0.13 
mm (5 mils), and bonded to a 0.1 mm (4 mil) thick plastic sheet, with 

HPDE film.  

C. Provide with a release sheet to prevent bonding of bituminous sheet 
to itself. 
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2.2 PRIMER AND ASPHALT CEMENT: 

A. Furnished by manufacturer of bituminous sheet as required for 
particular application in accordance with sheet manufacturer's 

instructions.  

B. Primer: ASTM D41. 

C. Asphalt Cement: ASTM D4586. 

D. Liquid mastic and adhesives as recommended by manufacturer for 
application indicated. 

2.3 PROTECTION MATERIAL: 

A. Polystyrene: ASTM C578, Type I or VIII, 13 mm (1/2-inch) minimum 
thickness. 

B. Molded-Sheet Drainage Panel: As recommended or accepted by 
waterproofing manufacturer for blind-side waterproofing application. 

2.4 PATCHING COMPOUND: 

A. A factory prepared, non-shrinking, fast setting, cementitious 
adhesive compound containing no ferrous metal or oxide.  

PART 3 - EXECUTION  

3.1 PREPARATION: 

A. Surface Condition: 

1. Before applying waterproofing materials, ensure concrete and 
masonry surfaces are fully cured, smooth, clean, dry, and free from 

high spots, depressions, loose and foreign particles and other 

deterrents to adhesion. 

2. Fill voids, joints, and cracks with patching compound.  

B. Concrete surfaces cured a minimum of seven days, free from release 
agents, concrete curing agents, and other contaminates. 

C. For blind-side waterproofing, prepare substrate according to 
manufacturer's installation instructions.  

3.2 APPLICATION: 

A. Blind-Side Sheet Waterproofing Installation: 

1. Place and secure molded-sheet drainage panels or protection board 
continuous over substrate.  

2. Vertical Applications: Install sheet with face against substrate. 
Accurately align sheets and maintain uniform side and end laps of 

minimum dimensions required by membrane manufacturer. Overlap and 

seal seams, and stagger and tape end laps to ensure watertight 

installation. Mechanically fasten to substrate. 

3. Horizontal Applications: Install sheet with face against 
substrate. Accurately align sheets and maintain uniform side and 

end laps of minimum dimensions required by membrane manufacturer. 

Overlap and seal seams, and stagger and tape end laps to ensure 

watertight installation. 
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B. Corner Treatment: Seal lapped terminations and cut edges of sheet 
waterproofing at inside and outside corners with detail tape. 

C. Seal penetrations through sheet waterproofing to provide watertight 
seal with detail tape patches or wraps and a liquid-membrane 

troweling. 

D. Install sheet-waterproofing and auxiliary materials to produce a 
continuous watertight tie into adjacent waterproofing. 

E. Repair tears, voids, and lapped seams in waterproofing not complying 
with requirements. Tape perimeter of damaged or nonconforming area 

extending 6 inches (150 mm) beyond repaired areas in all directions. 

Apply a patch of sheet waterproofing and firmly secure with detail 

tape. 

3.3 INSPECTION: 

A. Do not cover waterproofed surfaces by other materials or backfill 
until work is approved by Project Engineer. 

- - - E N D - - - 
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SECTION 07 16 16 - CRYSTALLINE WATERPROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes crystalline waterproofing applied to new and 
existing concrete. 

1.2 SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, and 
installation instructions. 

B. Product Certificates: For each type of waterproofing, patching, and 
plugging material. 

C. Product Test Reports: For each product formulation, for tests 
performed by manufacturer and witnessed by a qualified testing agency. 

D. Field quality-control reports. 

1.3 QUALITY ASSURANCE 

A. Applicator Qualifications: A firm experienced in applying crystalline 
waterproofing similar in material, design, and extent to that 

indicated for this Project, whose work has resulted in applications 

with a record of successful in-service performance, and that employs 

workers trained and approved by manufacturer. 

1.4 FIELD CONDITIONS 

A. Weather Limitations: Proceed with application only when existing and 
forecasted weather conditions permit crystalline waterproofing to be 

performed according to manufacturer's written instructions. 

B. Proceed with waterproofing work only after pipe sleeves, vents, curbs, 
inserts, drains, and other projections through the substrate to be 

waterproofed have been completed. Proceed only after substrate 

defects, including honeycombs, voids, and cracks, have been repaired 

to provide a sound substrate free of forming materials, including 

reveal inserts. 

C. Ambient Conditions: Proceed with waterproofing work only if 
temperature is maintained at 40 deg F (4.4 deg C) or above during work 

and cure period, and space is well ventilated and kept free of water. 
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PART 2 - PRODUCTS 

2.1 WATERPROOFING MATERIALS 

A. Crystalline Waterproofing: Prepackaged, gray -colored proprietary 
blend of portland cement, specially treated sand, and active chemicals 

that, when mixed with water and applied, penetrates into concrete and 

concrete unit masonry and reacts chemically with the byproducts of 

cement hydration in the presence of water to develop crystalline 

growth within substrate capillaries to produce an impervious, dense, 

waterproof substrate; with properties complying with or exceeding the 

criteria specified below. 

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

a. Xypex Chemical Corporation; Xypex Concentrate . 

2. Water Permeability: Maximum zero for water at 30 feet (9 m)  when 
tested according to COE CRD-C 48. 

3. Compressive Strength: Minimum 4000 psi (27.6 MPa) at 28 days when 
tested according to ASTM C 109/C 109M. 

2.2 ACCESSORY MATERIALS 

A. Patching Compound: Factory-premixed cementitious repair mortar, 
crack filler, or sealant recommended by waterproofing manufacturer 

for filling and patching tie holes, honeycombs, reveals, and other 

imperfections; and compatible with substrate and other materials 

indicated. 

B. Plugging Compound: Factory-premixed cementitious compound with 
hydrophobic properties and recommended by waterproofing 

manufacturer; resistant to water and moisture but vapor permeable for 

all standard applications (vertical, overhead, and horizontal 

surfaces not exposed to vehicular traffic); and compatible with 

substrate and other materials indicated. 

C. Water: Potable. 

2.3 MIXES 

A. Crystalline Waterproofing: Add prepackaged dry ingredients to water 
according to manufacturer's written instructions. Mix together with 

mechanical mixer or by hand to required consistency. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, 
for suitable conditions where waterproofing is to be applied. 

B. Proceed with application only after unsatisfactory conditions have 
been corrected. 

C. Notify Architect in writing of active leaks or defects that would 
affect system performance. 
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3.2 PREPARATION 

A. Comply with manufacturer's written instructions. 

B. Protect other work from damage caused by cleaning, preparation, and 
application of waterproofing. Provide temporary enclosure to confine 

spraying operation and to ensure adequate ambient temperatures and 

ventilation conditions for application. 

C. Do not allow waterproofing, patching, and plugging materials to enter 
reveals or annular spaces intended for resilient sealants or gaskets, 

such as joint spaces between pipes and pipe sleeves. 

D. Stop active water leaks with plugging compound. 

E. Repair damaged or unsatisfactory substrate with patching compound. 

1. At holes and cracks 1/16 inch (1.6 mm) wide or larger in substrate, 
remove loosened chips and cut reveal with sides perpendicular to 

surface, not tapered, and minimum 1 inch (25 mm) deep. Fill reveal 

with patching compound flush with surface. 

F. Surface Preparation: Remove efflorescence, chalk, dust, dirt, mortar 
spatter, grease, oils, paint, curing compounds, and form-release 

agents to ensure that waterproofing bonds to surfaces. 

1. Clean concrete surfaces according to ASTM D 4258. 

a. Scratch- and Float-Finished Concrete: Etch with 10 percent 
muriatic acid solution according to ASTM D 4260. 

b. Smooth-Formed and Trowel-Finished Concrete: Prepare by 
mechanical abrading or abrasive-blast cleaning according to 

ASTM D 4259. 

2. Concrete Joints: Clean reveals. 

3.3 APPLICATION 

A. General: Comply with waterproofing manufacturer's written 
instructions for application and curing. 

1. Saturate surface with water for several hours and maintain damp 
condition until applying waterproofing. Remove standing water. 

2. Apply waterproofing to elevator pit surfaces, and extend 
waterproofing onto adjacent surfaces as follows: 

a. Onto columns integral with treated walls. 

b. Onto every substrate in areas indicated for treatment, 
including pipe trenches, sumps and similar offsets and 

features. 

3. Number of Coats: Number required for specified water permeability 
. 

4. Application Method: Apply to ensure that each coat fills voids and 
is in full contact with substrate or previous coat. 

5. Dampen surface between coats. 

B. Curing: Moist-cure waterproofing for three days immediately after 
final coat has set, followed by air drying, unless otherwise 

recommended in writing by manufacturer. 
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3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service 
representative to test and inspect completed application of 

waterproofing. 

B. Prepare test and inspection reports. 

END OF SECTION 07 16 16 
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SECTION 07 81 00 

APPLIED FIREPROOFING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies mineral fiber and cementitious coverings to 
provide fire resistance to interior structural steel members shown. 

1.2 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 
DATA, AND SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Manufacturer's complete and detailed application instructions and 
specifications. 

2. Manufacturer's repair and patching instructions. 

C. Certificates: 

1. Certificate from testing laboratory attesting fireproofing 
material and application method meet the specified fire ratings. 

a. List thickness and density of material required to meet fire 
ratings. 

b. Accompanied by complete test report and test record. 

2. Manufacturer's certificate indicating sprayed-on fireproofing 
material supplied under the Contract is same within manufacturing 

tolerance as fireproofing material tested. 

D. Miscellaneous: 

1. Manufacturer's written approval of surfaces to receive sprayed-on 
fireproofing. 

2. Manufacturer's written approval of completed installation. 

3. Manufacturer's written approval of the applicators of fireproofing 
material. 

1.3 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver to job-site in sealed containers marked and labeled to show 
manufacturer's name and brand and certification of compliance with 

the specified requirements. 

B. Remove damaged containers from the site. 

C. Store the materials off the ground, under cover, away from damp 
surfaces. 

D. Keep dry until ready for use. 

E. Remove materials that have been exposed to water before installation 
from the site. 
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1.4 QUALITY CONTROL 

A. Test for fire endurance in accordance with ASTM E119, for fire rating 
specified, in a nationally recognized laboratory. 

B. Manufacturer's inspection and approval of surfaces to receive 
fireproofing as specified under paragraph Examination. 

C. Manufacturer's approval of fireproofing applications. 

D. Manufacturer's approval of completed installation. 

E. Manufacturer's representative shall observe and advise at the 
commencement of application, and shall visit the site as required 

thereafter for the purpose of ascertaining proper application. 

F. Pre-Application Test Area. 

1. Apply a test area consisting of a typical overhead fireproofing 
installation to each type of substrate..  

a. Apply to one member. 

b. Apply for the hourly ratings used. 

2. Install in location selected by the Project Engineer, for approval 
by the representative of the fireproofing material manufacturer 

and by the Government. 

3. Perform Bond test on painted steel in accordance with ASTM E736. 

4. Do not proceed in other areas until installation of test area has 
been completed and approved. 

5. Keep approved installation area open for observation as criteria 
for sprayed-on fireproofing. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this specification to the 
extent referenced. Publications are referenced in the text by the 

basic designation only. 

B. American Society for Testing and Materials (ASTM): 

1. C841-03(R2008) Installation of Interior Lathing and Furring 

2. C847-10 Metal Lath 

3. E84-10 Surface Burning Characteristics of Building Materials 

4. E119-10 Fire Tests of Building Construction and Materials 

5. E605-93(R2006) Thickness and Density of Sprayed Fire-Resistive 
Materials Applied to Structural Members 

6. E736-00(R2006) Cohesion/Adhesion of Sprayed Fire-Resistive 
Materials Applied to Structural Members 

7. E759-92(R2005) The Effect of Deflection on Sprayed Fire-Resistive 
Material Applied to Structural Members 

8. E760-92(R2005) Impact on Bonding of Sprayed Fire-Resistive 
Material Applied to Structural Members 

9. E761-92(R2005) Compressive Strength of Fire-Resistive Material 
Applied to Structural Members 
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10. E859-93(R2006) Air Erosion of Sprayed Fire-Resistive 

Materials Applied to Structural Members 

11. E937-93(R2005) Corrosion of Steel by Sprayed Fire-Resistive 

Material Applied to Structural Members 

12. G21-09 Determining Resistance of Synthetic Polymeric 

Materials to Fungi 

C. Underwriters Laboratories, Inc. (UL): 

1. Fire Resistance Directory...Latest Edition including Supplements 

D. Warnock Hersey (WH): 

1. Certification Listings Latest Edition 

E. Factory Mutual System (FM): 

1. Approval Guide Latest Edition including Supplements 

PART 2 - PRODUCTS 

2.1 SPRAYED-ON FIREPROOFING 

A. ASTM E1042, Class (a), Category A. 

1. Type I, factory mixed cementitious materials with approved 
aggregate. 

2. Type II, factory mixed mineral fiber with integral inorganic 
binders minimum 240 kg/m3 (15 1b/ft3) density per ASTM E605 test 

unless specified otherwise. Use in areas that are completely 

encased. 

B. Materials containing asbestos are not permitted. 

C. Fireproofing characteristics when applied in the thickness and 
density required to achieve the fire-rating specified. 

 

 Characteristic Test Results 

1. Deflection ASTM E759 No cracking, spalling, or 

delamination when backing to which 

it is applied has a deflection up to 

1/120 in 3m (10 ft.) 

2. Corrosion-Resistance ASTM E937 No promotion of corrosion of steel. 

3. Bond Impact ASTM E760 No cracking, spalling, or 

delamination. 

4. Cohesion/Adhesion  

(Bond Strength) 

ASTM E736 Minimum cohesive/adhesive strength 

of 9.57 kPa (200 lbf/ft2) for 

protected areas. 19.15 kPa (400 

lbf/ft2) for exposed areas. 

5. Air Erosion ASTM E859 Maximum gain weight of the 

collecting filter 0.27gm/m2 (0.025 

gm/ft2). 

6. Compressive Strength ASTM E761 Minimum compressive strength 48 kPa 

(1000 psf). 
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7. Surface Burning 

Characteristics with 

adhesive and sealer to 

be used 

ASTM E84 Flame spread 25 or less smoke 

developed 50 or less 

8. Fungi Resistance ASTM G21 Resistance to mold growth when 

inoculated with aspergillus niger 

(28 days for general application) 

 

2.2 ADHESIVE  

A. Bonding adhesive for Type II (fibrous) materials as recommended and 
supplied by the fireproofing material manufacturer. 

B. Adhesive may be an integral part of the material or applied separately 
to surface receiving fireproofing material. 

2.3 SEALER  

A. Sealer for Type II (fibrous) material as recommended and supplied by 
the fireproofing material manufacturer. 

B. Surface burning characteristics as specified for fireproofing 
material. 

C. Fungus resistant. 

D. Sealer may be an integral part of the material or applied separately 
to the exposed surface. When applied separately use contrasting color 

pigmented sealer, white preferred. 

2.4 WATER  

A. Clean, fresh, and free from organic and mineral impurities. 

B. pH of 6.9 to 7.1. 

2.5 MECHANICAL BOND MATERIAL 

A. Expanded Metal Lath: ASTM C847, minimum weight of 0.92 kg/m2 (1.7 
pounds per square yard). 

B. Fasteners: ASTM C841. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify surfaces to receive fireproofing are clean and free of dust, 
soot, oil, grease, water soluble materials or any foreign substance 

which would prevent adhesion of the fireproofing material. 

B. Verify hangers, inserts and clips are installed before the application 
of fireproofing material. 

C. Verify ductwork, piping, and other obstructing material and equipment 
is not installed that will interfere with fireproofing installation. 

D. Verify concrete work on steel decking  is completed. 
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E. Verify temperature and enclosure conditions are required by 
fire-proofing material manufacturer. 

3.2 APPLICATION 

A. Do not start application until written approval has been obtained from 
manufacturer of fireproofing materials that surfaces have been 

inspected by the manufacturer or his representative, and are suitable 

to receive sprayed-on fireproofing. 

B. Coordinate application of fireproofing material with other trades. 

C. Application of Metal Lath: 

1. Apply to beam and columns having painted surfaces which fail ASTM 
E736 Bond Test requirements in pre-application test area. 

2. Apply to beam flanges 300 mm (12-inches) or more in width. 

3. Apply to column flanges 400 mm (16-inches) or more in width. 

4. Apply to beam or column web 400 mm (16-inches) or more in depth. 

5. Tack weld or mechanically fasten on maximum of 300 mm (12-inch) 
center. 

6. Lap and tie lath member in accordance with ASTM C841. 

D. Mix and apply in accordance with manufacturer's instructions. 

1. Mechanically control material and water ratios. 

2. Apply adhesive and sealer, when not an integral part of the 
materials, in accordance with the manufacturer's instructions. 

3. Apply to density and thickness indicated in UL Fire Resistance 
Directory, FM Approval Guide, or WH Certification Listings, unless 

specified otherwise. Test in accordance with ASTM E119. 

4. Minimum applied dry density per cubic meter (cubic foot) for the 
underside of the walk on deck (interstitial) hung purl in or beam 

and steel deck, columns in interstitial spaces and mechanical 

equipment rooms shall be as follows: 

a. Type I - 240 kg/m3 (15 lb/ft3). 

b. Type II - 350 kg/m3 (22 lb/ft3). 

c. Materials with higher density of 640kg/m3 (40pcf) maybe used in 
some mechanical rooms or parking garages.  

E. Application shall be completed in one area, inspected and approved 
by Project Engineer, before removal of application equipment and 

proceeding with further work. 

3.3 FIELD TESTS 

A. Tests of applied material will be performed by VA retained Testing 
Laboratory. See Section 01 45 29, TESTING LABORATORY SERVICES. 

B. Project Engineer will select area to be tested in specific bays on 
each floor using a geometric grid pattern. 

C. Test for thickness and density in accordance with ASTM E605. Areas 
showing thickness less than that required as a result of fire endurance 

test will be rejected. 
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D. Areas showing less than required fireproofing characteristics will 
be rejected on the following field tests. 

1. Test for cohesion/adhesion: ASTM E736. 

2. Test for bond impact strength: ASTM E760. 

3.4 PATCHING AND REPAIRING 

A. Inspect after mechanical, electrical and other trades have completed 
work in contact with fireproofing material, but before sprayed 

material is covered by subsequent construction. 

B. Perform corrective measures in accordance with fireproofing material 
Manufacturer's recommendations. 

1. Respray areas requiring additional fireproofing material to 
provide the required thickness, and replace dislodged or removed 

material. 

2. Spray material for patching by machine directly on point to be 
patched, or into a container and then hand apply. 

3. Hand mixing of material is not permitted. 

C. Repair: 

1. Respray all test and rejected areas.  

2. Patch fireproofing material which is removed or disturbed after 
approval. 

D. Perform final inspection of sprayed areas after patching and repair. 

3.5 SCHEDULE 

A. Apply fireproofing material in interior structural steel members and 
on underside of interior steel floor and roof decks, except on 

following surfaces: 

1. Structural steel and underside of steel decks in elevator machine 
rooms. 

2. Steel members in elevator hoist ways. 

3. Areas used as air handling plenums. 

B. Type I: 

1. One hour fire rating. 

2. Two hour fire rating. 

3. Three hour fire rating. 

C. Type II: 

1. One hour fire rating. 

2. Two hour fire rating. 

- - - E N D - - - 
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SECTION 07 84 00 

FIRESTOPPING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Closures of openings in walls, floors, and roof decks against 
penetration of flame, heat, and smoke or gases in fire resistant rated 

construction. 

B. Closure of openings in walls against penetration of gases or smoke 
in smoke partitions. 

1.2 RELATED WORK 

A. Expansion and seismic joint firestopping: Section 07 95 13, EXPANSION 
JOINT COVER ASSEMBLIES. 

B. Spray applied fireproofing: Section 07 81 00, APPLIED FIREPROOFING  

C. Sealants and application: Section 07 92 00, JOINT SEALANTS. 

D. Fire and smoke damper assemblies in ductwork: Section 23 31 00, HVAC 
DUCTS AND CASINGS . 

1.3 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 
DATA, AND SAMPLES. 

B. Manufacturer's literature, data, and installation instructions for 
types of firestopping and smoke stopping used. 

C. List of FM, UL, or WH classification number of systems installed. 

D. Certified laboratory test reports for ASTM E814 tests for systems not 
listed by FM, UL, or WH proposed for use. 

1.4 DELIVERY AND STORAGE 

A. Deliver materials in their original unopened containers with 
manufacturer’s name and product identification.  

B. Store in a location providing protection from damage and exposure to 
the elements. 

1.5 WARRANTY 

A. Firestopping work subject to the terms of the Article “Warranty of 
Construction”, FAR clause 52.246-21, except extend the warranty 

period to five years. 

1.6 QUALITY ASSURANCE 

A. FM, UL, or WH or other approved laboratory tested products will be 
acceptable. 
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1.7 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this specification to the 
extent referenced. Publications are referenced in the text by the 

basic designation only. 

B. American Society for Testing and Materials (ASTM): 

1. E84-10 Surface Burning Characteristics of Building Materials 

2. E814-11 Fire Tests of Through-Penetration Fire Stops 

C. Factory Mutual Engineering and Research Corporation (FM): 

D. Annual Issue Approval Guide Building Materials 

E. Underwriters Laboratories, Inc. (UL): 

F. Annual Issue Building Materials Directory 

G. Annual Issue Fire Resistance Directory 

1. 1479-10 Fire Tests of Through-Penetration Firestops 

H. Warnock Hersey (WH): 

I. Annual Issue Certification Listings 

PART 2 - PRODUCTS 

2.1 FIRESTOP SYSTEMS 

A. Use either factory built (Firestop Devices) or field erected 
(through-Penetration Firestop Systems) to form a specific building 

system maintaining required integrity of the fire barrier and stop 

the passage of gases or smoke. 

B. Through-penetration firestop systems and firestop devices tested in 
accordance with ASTM E814 or UL 1479 using the "F" or "T" rating to 

maintain the same rating and integrity as the fire barrier being 

sealed. "T" ratings are not required for penetrations smaller than 

or equal to 100 mm (4 in) nominal pipe or 0.01 m2 (16 sq. in.) in overall 

cross sectional area. 

C. Products requiring heat activation to seal an opening by its 
intumescence shall exhibit a demonstrated ability to function as 

designed to maintain the fire barrier. 

D. Firestop sealants used for firestopping or smoke sealing shall have 
following properties: 

1. Contain no flammable or toxic solvents. 

2. Have no dangerous or flammable out gassing during the drying or 
curing of products. 

3. Water-resistant after drying or curing and unaffected by high 
humidity, condensation or transient water exposure. 

4. When used in exposed areas, shall be capable of being sanded and 
finished with similar surface treatments as used on the surrounding 

wall or floor surface.  

E. Firestopping system or devices used for penetrations by glass pipe, 
plastic pipe or conduits, unenclosed cables, or other non-metallic 

materials shall have following properties: 
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1. Classified for use with the particular type of penetrating material 
used. 

2. Penetrations containing loose electrical cables, computer data 
cables, and communications cables protected using firestopping 

systems that allow unrestricted cable changes without damage to 

the seal. 

3. Intumescent products which would expand to seal the opening and 
act as fire, smoke, toxic fumes, and, water sealant. 

F. Maximum flame spread of 25 and smoke development of 50 when tested 
in accordance with ASTM E84. 

G. FM, UL, or WH rated or tested by an approved laboratory in accordance 
with ASTM E814. 

H. Materials to be asbestos free. 

2.2 SMOKE STOPPING IN SMOKE PARTITIONS 

A. Use silicone sealant in smoke partitions as specified in Section 07 
92 00, JOINT SEALANTS.  

B. Use mineral fiber filler and bond breaker behind sealant. 

C. Sealants shall have a maximum flame spread of 25 and smoke developed 
of 50 when tested in accordance with E84. 

D. When used in exposed areas capable of being sanded and finished with 
similar surface treatments as used on the surrounding wall or floor 

surface. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Submit product data and installation instructions, as required by 
article, submittals, after an onsite examination of areas to receive 

firestopping. 

3.2 PREPARATION 

A. Remove dirt, grease, oil, loose materials, or other substances that 
prevent adherence and bonding or application of the firestopping or 

smoke stopping materials. 

B. Remove insulation on insulated pipe for a distance of 150 mm (six 
inches) on either side of the fire rated assembly prior to applying 

the firestopping materials unless the firestopping materials are 

tested and approved for use on insulated pipes. 

3.3 INSTALLATION 

A. Do not begin work until the specified material data and installation 
instructions of the proposed firestopping systems have been submitted 

and approved. 

B. Install firestopping systems with smoke stopping in accordance with 
FM, UL, WH, or other approved system details and installation 

instructions. 

C. Install smoke stopping seals in smoke partitions. 
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3.4 CLEAN-UP AND ACCEPTANCE OF WORK 

A. As work on each floor is completed, remove materials, litter, and 
debris. 

B. Do not move materials and equipment to the next-scheduled work area 
until completed work is inspected and accepted by the Project 

Engineer. 

C. Clean up spills of liquid type materials. 

- - - E N D - - - 
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SECTION 07 92 00 

JOINT SEALANTS 

PART 1 - GENERAL 

1.1 DESCRIPTION: 

A. Section covers all sealant and caulking materials and their 
application, wherever required for complete installation of building 

materials or systems. 

1.2 RELATED WORK: 

A. Firestopping penetrations: Section 07 84 00, FIRESTOPPING. 

B. Sound rated gypsum partitions/sound sealants: Section 09 29 00, GYPSUM 
BOARD. 

1.3 QUALITY CONTROL: 

A. Installer Qualifications: An experienced installer who has 
specialized in installing joint sealants similar in material, design, 

and extent to those indicated for this Project and whose work has 

resulted in joint-sealant installations with a record of successful 

in-service performance. 

B. Source Limitations: Obtain each type of joint sealant through one 
source from a single manufacturer. 

C. Product Testing: Obtain test results from a qualified testing agency 
based on testing current sealant formulations within a 12-month 

period. 

1. Testing Agency Qualifications: An independent testing agency 
qualified according to ASTM C1021. 

2. Test elastomeric joint sealants for compliance with requirements 
specified by reference to ASTM C920, and where applicable, to other 

standard test methods. 

3. Test elastomeric joint sealants according to SWRI's Sealant 
Validation Program for compliance with requirements specified by 

reference to ASTM C920 for adhesion and cohesion under cyclic 

movement, adhesion-in peel, and indentation hardness. 

4. Test other joint sealants for compliance with requirements 
indicated by referencing standard specifications and test methods. 

5. Preconstruction Field-Adhesion Testing: Before installing 
elastomeric sealants, field test their adhesion to joint 

substrates in accordance with sealant manufacturer's 

recommendations: 

6. Locate test joints where indicated or, if not indicated, as 
directed by Contracting Officer. 

7. Conduct field tests for each application indicated below: 

a. Each type of elastomeric sealant and joint substrate indicated. 
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b. Each type of non-elastomeric sealant and joint substrate 
indicated. 

8. Notify Project Engineer seven days in advance of dates and times 
when test joints will be erected. 

D. Arrange for tests to take place with joint sealant manufacturer's 
technical representative present. 

E. VOC: Acrylic latex and Silicone sealants shall have less than 50g/l 
VOC content. 

1.4 SUBMITTALS: 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 
DATA, AND SAMPLES. 

B. Manufacturer's installation instructions for each product used. 

C. Cured samples of exposed sealants for each color where required to 
match adjacent material. 

D. Manufacturer's Literature and Data:  

1. Caulking compound  

2. Primers  

3. Sealing compound, each type, including compatibility when 
different sealants are in contact with each other. 

1.5 PROJECT CONDITIONS: 

A. Environmental Limitations:  

1. Do not proceed with installation of joint sealants under following 
conditions: 

a. When ambient and substrate temperature conditions are outside 
limits permitted by joint sealant manufacturer or are below 4.4 

C (40 F). 

b. When joint substrates are wet. 

B. Joint-Width Conditions: 

1. Do not proceed with installation of joint sealants where joint 
widths are less than those allowed by joint sealant manufacturer 

for applications indicated. 

C. Joint-Substrate Conditions: 

1. Do not proceed with installation of joint sealants until 
contaminants capable of interfering with adhesion are removed from 

joint substrates. 

1.6 DELIVERY, HANDLING, AND STORAGE: 

A. Deliver materials in manufacturers' original unopened containers, 
with brand names, date of manufacture, shelf life, and material 

designation clearly marked thereon. 

B. Carefully handle and store to prevent inclusion of foreign materials. 

C. Do not subject to sustained temperatures exceeding 32 C (90 F) or 

less than 5 C (40 F). 



Polytech Associates Inc. March 11, 2015 SF VA Medical Center 

VA #662-14-309 Bid Submission Elevator Upgrade  

  Building 7 

 

JOINT SEALANTS 07 92 00 - 3 

 

1.7 DEFINITIONS: 

A. Definitions of terms in accordance with ASTM C717 and as specified. 

B. Back-up Rod: A type of sealant backing. 

C. Bond Breakers: A type of sealant backing. 

D. Filler: A sealant backing used behind a back-up rod. 

1.8 WARRANTY: 

A. Warranty exterior sealing against leaks, adhesion, and cohesive 
failure, and subject to terms of "Warranty of Construction", FAR 

clause 52.246-21, except that warranty period shall be extended to 

two years. 

B. General Warranty: Special warranty specified in this Article shall 
not deprive Government of other rights Government may have under other 

provisions of Contract Documents and shall be in addition to, and run 

concurrent with, other warranties made by Contractor under 

requirements of Contract Documents. 

1.9 APPLICABLE PUBLICATIONS: 

A. Publications listed below form a part of this specification to extent 
referenced. Publications are referenced in text by basic designation 

only. 

B. American Society for Testing and Materials (ASTM): 

1. C509-06 Elastomeric Cellular Preformed Gasket and Sealing 

Material. 

2. C612-10 Mineral Fiber Block and Board Thermal Insulation.  

3. C717-10 Standard Terminology of Building Seals and Sealants. 

4. C834-10 Latex Sealants. 

5. C919-08. Use of Sealants in Acoustical Applications. 

6. C920-10 Elastomeric Joint Sealants. 

7. C1021-08 Laboratories Engaged in Testing of Building Sealants. 

8. C1193-09 Standard Guide for Use of Joint Sealants. 

9. C1330-02 (R2007) Cylindrical Sealant Backing for Use with 

Cold Liquid Applied Sealants. 

10. D1056-07 Specification for Flexible Cellular 

Materials-Sponge or Expanded Rubber. 

11. E84-09 Surface Burning Characteristics of Building 

Materials. 

C. Sealant, Waterproofing and Restoration Institute (SWRI): The 
Professionals' Guide.  

PART 2 - PRODUCTS  

2.1 SEALANTS: 

A. S-4:  

1. ASTM C920 polyurethane or polysulfide.  
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2. Type S.  

3. Class 25.  

4. Grade NS.  

5. Shore A hardness of 25-40. 

B. S-9:  

1. ASTM C920 silicone.  

2. Type S.  

3. Class 25.  

4. Grade NS.  

5. Shore A hardness of 25-30.  

6. Non-yellowing, mildew resistant. 

2.2 CAULKING COMPOUND: 

A. C-1: ASTM C834, acrylic latex. 

B. C-2: One component acoustical caulking, non drying, non hardening, 
synthetic rubber. 

2.3 COLOR: 

A. Sealants used with unpainted concrete shall match color of adjacent 
concrete. 

B. Color of sealants for other locations shall be light gray or aluminum, 
unless specified otherwise. 

C. Caulking shall be light gray or white, unless specified otherwise. 

2.4 JOINT SEALANT BACKING: 

A. General: Provide sealant backings of material and type that are 
nonstaining; are compatible with joint substrates, sealants, primers, 

and other joint fillers; and are approved for applications indicated 

by sealant manufacturer based on field experience and laboratory 

testing. 

B. Cylindrical Sealant Backings: ASTM C1330, of type indicated below and 
of size and density to control sealant depth and otherwise contribute 

to producing optimum sealant performance: 

1. Type C: Closed-cell material with a surface skin. 

C. Elastomeric Tubing Sealant Backings: Neoprene, butyl, EPDM, or 
silicone tubing complying with ASTM D1056, nonabsorbent to water and 

gas, and capable of remaining resilient at temperatures down to minus 

32 C (minus 26 F). Provide products with low compression set and of 

size and shape to provide a secondary seal, to control sealant depth, 

and otherwise contribute to optimum sealant performance. 

D. Bond-Breaker Tape: Polyethylene tape or other plastic tape 
recommended by sealant manufacturer for preventing sealant from 

adhering to rigid, inflexible joint-filler materials or joint 

surfaces at back of joint where such adhesion would result in sealant 

failure. Provide self-adhesive tape where applicable. 
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2.5 FILLER: 

A. Mineral fiber board: ASTM C612, Class 1. 

B. Thickness same as joint width. 

C. Depth to fill void completely behind back-up rod.  

2.6 PRIMER: 

A. As recommended by manufacturer of caulking or sealant material.  

B. Stain free type. 

2.7 CLEANERS-NON POUROUS SURFACES: 

A. Chemical cleaners acceptable to manufacturer of sealants and sealant 
backing material, free of oily residues and other substances capable 

of staining or harming joint substrates and adjacent non-porous 

surfaces and formulated to promote adhesion of sealant and substrates. 

PART 3 - EXECUTION 

3.1 INSPECTION: 

A. Inspect substrate surface for bond breaker contamination and unsound 
materials at adherent faces of sealant. 

B. Coordinate for repair and resolution of unsound substrate materials.  

C. Inspect for uniform joint widths and that dimensions are within 
tolerance established by sealant manufacturer. 

3.2 PREPARATIONS: 

A. Prepare joints in accordance with manufacturer's instructions and 
SWRI. 

B. Clean surfaces of joint to receive caulking or sealants leaving joint 
dry to the touch, free from frost, moisture, grease, oil, wax, lacquer 

paint, or other foreign matter that would tend to destroy or impair 

adhesion. 

1. Clean porous joint substrate surfaces by brushing, grinding, blast 
cleaning, mechanical abrading, or a combination of these methods 

to produce a clean, sound substrate capable of developing optimum 

bond with joint sealants.  

2. Remove loose particles remaining from above cleaning operations 
by vacuuming or blowing out joints with oil-free compressed air. 

Porous joint surfaces include the following: 

a. Concrete. 

b. Masonry. 

3. Remove laitance and form-release agents from concrete. 

4. Clean nonporous surfaces with chemical cleaners or other means that 
do not stain, harm substrates, or leave residues capable of 

interfering with adhesion of joint sealants. 

a. Metal. 

b. Glass. 



Polytech Associates Inc. March 11, 2015 SF VA Medical Center 

VA #662-14-309 Bid Submission Elevator Upgrade  

  Building 7 

 

JOINT SEALANTS 07 92 00 - 6 

 

C. Do not cut or damage joint edges. 

D. Apply masking tape to face of surfaces adjacent to joints before 
applying primers, caulking, or sealing compounds. 

1. Do not leave gaps between ends of sealant backings. 

2. Do not stretch, twist, puncture, or tear sealant backings. 

3. Remove absorbent sealant backings that have become wet before 
sealant application and replace them with dry materials. 

E. Apply primer to sides of joints wherever required by compound 
manufacturer's printed instructions.  

1. Apply primer prior to installation of back-up rod or bond breaker 
tape.  

2. Use brush or other approved means that will reach all parts of 
joints. 

F. Take all necessary steps to prevent three sided adhesion of sealants. 

3.3 BACKING INSTALLATION: 

A. Install back-up material, to form joints enclosed on three sides as 
required for specified depth of sealant. 

B. Where deep joints occur, install filler to fill space behind the 
back-up rod and position the rod at proper depth. 

C. Cut fillers installed by others to proper depth for installation of 
back-up rod and sealants. 

D. Install back-up rod, without puncturing the material, to a uniform 
depth, within plus or minus 3 mm (1/8 inch) for sealant depths 

specified. 

E. Where space for back-up rod does not exist, install bond breaker tape 
strip at bottom (or back) of joint so sealant bonds only to two opposing 

surfaces. 

F. Take all necessary steps to prevent three sided adhesion of sealants. 

3.4 SEALANT DEPTHS AND GEOMETRY: 

A. At widths up to 6 mm (1/4 inch), sealant depth equal to width. 

B. At widths over 6 mm (1/4 inch), sealant depth 1/2 of width up to 13 
mm (1/2 inch) maximum depth at center of joint with sealant thickness 

at center of joint approximately 1/2 of depth at adhesion surface. 

3.5 INSTALLATION: 

A. General:  

1. Apply sealants and caulking only when ambient temperature is 
between  

2. 5 C and 38 C (40 and 100 F).  

3. Do not use polysulfide base sealants where sealant may be exposed 
to fumes from bituminous materials, or where water vapor in 

continuous contact with cementitious materials may be present.  
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4. Do not use sealant type listed by manufacture as not suitable for 
use in locations specified.  

5. Apply caulking and sealing compound in accordance with 
manufacturer's printed instructions.  

6. Avoid dropping or smearing compound on adjacent surfaces.  

7. Fill joints solidly with compound and finish compound smooth.  

8. Tool joints to concave surface unless shown or specified otherwise.  

9. Finish paving or floor joints flush unless joint is otherwise 
detailed.  

10. Apply compounds with nozzle size to fit joint width.  

11. Test sealants for compatibility with each other and substrate. 

Use only compatible sealant.  

B. For application of sealants, follow requirements of ASTM C1193 unless 
specified otherwise.  

C. Where gypsum board partitions are of sound rated, fire rated, or smoke 
barrier construction, follow requirements of ASTM C919 only to seal 

all cut-outs and intersections with the adjoining construction unless 

specified otherwise.  

1. Apply a 6 mm (1/4 inch) minimum bead of sealant each side of runners 
(tracks), including those used at partition intersections with 

dissimilar wall construction. 

2. Coordinate with application of gypsum board to install sealant 
immediately prior to application of gypsum board. 

3. Partition intersections: Seal edges of face layer of gypsum board 
abutting intersecting partitions, before taping and finishing or 

application of veneer plaster-joint reinforcing.  

4. Openings: Apply a 6 mm (1/4 inch) bead of sealant around all 
cut-outs to seal openings of electrical boxes, ducts, pipes and 

similar penetrations. To seal electrical boxes, seal sides and 

backs.  

5. Control Joints: Before control joints are installed, apply sealant 
in back of control joint to reduce flanking path for sound through 

control joint. 

3.6 FIELD QUALITY CONTROL: 

A. Field-Adhesion Testing: Field-test joint-sealant adhesion to joint 
substrates as recommended by sealant manufacturer: 

1. Extent of Testing: Test completed elastomeric sealant joints as 
follows: 

a. Perform 2 tests for first 30 m (100 feet) of joint length for 
each type of elastomeric sealant and joint substrate. 

b. Perform one test for each 300 m (1000 feet) of joint length 
thereafter. 

B. Inspect joints for complete fill, for absence of voids, and for joint 
configuration complying with specified requirements. Record results 

in a field adhesion test log. 
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C. Inspect tested joints and report on following: 

1. Whether sealants in joints connected to pulled-out portion failed 
to adhere to joint substrates or tore cohesively. Include data on 

pull distance used to test each type of product and joint substrate. 

2. Compare these results to determine if adhesion passes sealant 
manufacturer's field-adhesion hand-pull test criteria. 

3. Whether sealants filled joint cavities and are free from voids. 

4. Whether sealant dimensions and configurations comply with 
specified requirements. 

D. Record test results in a field adhesion test log. Include dates when 
sealants were installed, names of persons who installed sealants, test 

dates, test locations, whether joints were primed, adhesion results 

and percent elongations, sealant fill, sealant configuration, and 

sealant dimensions. 

E. Repair sealants pulled from test area by applying new sealants 
following same procedures used to originally seal joints. Ensure that 

original sealant surfaces are clean and new sealant contacts original 

sealant. 

F. Evaluation of Field-Test Results: Sealants not evidencing adhesive 
failure from testing or noncompliance with other indicated 

requirements, will be considered satisfactory. Remove sealants that 

fail to adhere to joint substrates during testing or to comply with 

other requirements. Retest failed applications until test results 

prove sealants comply with indicated requirements. 

3.7 CLEANING: 

A. Fresh compound accidentally smeared on adjoining surfaces: Scrape off 
immediately and rub clean with a solvent as recommended by the caulking 

or sealant manufacturer. 

B. After filling and finishing joints, remove masking tape. 

C. Leave adjacent surfaces in a clean and unstained condition. 

3.8 LOCATIONS: 

A. Sanitary Joints: 

1. Pipe Penetrations: Type S-9 

B. Interior Caulking: 

1. Typical Narrow Joint 6 mm, (1/4 inch) or less at Walls and Adjacent 
Components: Types C-1 and C-2. 

2. Exposed Isolation Joints at Top of Full Height Walls: Types C-1 
and C-2. 

3. Exposed Acoustical Joint at Sound Rated Partitions Type C-2. 

4. Concealed Acoustic Sealant Types S-4, C-1 and C-2. 

- - - E N D - - - 
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SECTION 08 11 13 

HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A.  This section specifies steel doors, steel frames an d related 
components. 

B.  Terms relating to steel doors and frames as defined  in ANSI 
A123.1 and as specified. 

1.2 RELATED WORK  

A.  Frames fabricated of structural steel: Section 05 5 0 00, METAL 
FABRICATIONS. 

1.3 TESTING 

A.  An independent testing laboratory shall perform tes ting. 

1.4 SUBMITTALS 

A.  Submit in accordance with Section 01 33 23, SHOP DR AWINGS, 
PRODUCT DATA, AND SAMPLES. 

B.  Manufacturers Literature and Data: 

1.  Fire rated door and frame, showing conformance with  NFPA 80 
and Underwriters Laboratory, Inc., or Intertek Test ing 
Services or Factory Mutual fire rating requirements . 

1.5 SHIPMENT  

A.  Prior to shipment label door and frame to show loca tion, size, 
door swing and other pertinent information. 

B.  Fasten temporary steel spreaders across the bottom of door frame. 

1.6 STORAGE AND HANDLING 

A.  Store door and frame at the site under cover.  

B.  Protect from rust and damage during storage and ere ction until 
completion. 

1.7 APPLICABLE PUBLICATIONS 

A.  Publications listed below form a part of this speci fication to 
the extent referenced. Publications are referenced in the text by 
the basic designation only. 

B.  Door and Hardware Institute (DHI): 

1.  A115 Series Steel Door and Frame Preparation for Ha rdware, 
Series A115.1 through A115.17 (Dates Vary) 

C.  Steel Door Institute (SDI): 

1.  113-01 (R2006) Thermal Transmittance of Steel Door and Frame 
Assemblies  
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D.  American National Standard Institute: 

1.  A250.8-2003 (R2008) Specifications for Standard Ste el Doors 
and Frames 

E.  American Society for Testing and Materials (ASTM): 

1.  A167-99(R2009) Stainless and Heat-Resisting Chromiu m-Nickel 
Steel Plate, Sheet, and Strip 

2.  A568/568-M-11 Steel, Sheet, Carbon, and High-Streng th, Low-
alloy, Hot-Rolled and Cold-Rolled 

3.  A1008-10 Steel, sheet, Cold-Rolled, Carbon, Structu ral, High 
Strength Low Alloy and High Strength Low Alloy with  Improved 
Formability 

F.  The National Association Architectural Metal Manufa ctures 
(NAAMM):  

1.  Metal Finishes Manual (AMP 500-06) 

G.  National Fire Protection Association (NFPA):  

1.  80-13 Fire Doors and Fire Windows 

H.  Underwriters Laboratories, Inc. (UL):  

1.  Fire Resistance Directory 

I.  Intertek Testing Services (ITS):  

1.  Certifications Listings…Latest Edition 

J.  Factory Mutual System (FM):  

1.  Approval Guide 

PART 2 - PRODUCTS  

2.1 MATERIALS 

A.  Sheet Steel: ASTM A1008, cold-rolled for panels (fa ce sheets) of 
doors. 

B.  Prime Paint: Paint that meets or exceeds the requir ements of ANSI 
A250.8. 

2.2 FABRICATION GENERAL 

A.  GENERAL: 

1.  Follow ANSI A250.8 for fabrication of standard stee l doors, 
except as specified otherwise. Tolerances as per AN SI A250.8. 
Thickness, 44 mm (1-3/4 inches), unless otherwise s hown. 

B.  Fire Rated Doors (Labeled): 

1.  Conform to NFPA 80 when tested by Underwriters Labo ratories, 
Inc., Inchcape Testing Services, or Factory Mutual for the 
class of door or door opening shown. 

2.  Fire rated labels of metal, with raised or incised markings of 
approving laboratory shall be permanently attached to doors. 

3.  Close top and vertical edges of doors flush. Vertic al edges 
shall be seamless.  
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2.3 METAL FRAMES  

A.  General:  

1.  ANSI A250.8, 1.3 mm (0.053 inch) thick sheet steel,  types and 
styles as shown or scheduled.  

2.  Frames for labeled fire rated doors. 

a.  Comply with NFPA 80. Test by Underwriters Laborator ies, 
Inc., Inchcape Testing Services, or Factory Mutual.  

b.  Fire rated labels of approving laboratory permanent ly 
attached to frames as evidence of conformance with these 
requirements. Provide labels of metal or engraved s tamp, 
with raised or incised markings. 

3.  Knocked-down frames are not acceptable.  

B.  Reinforcement and Covers:  

1.  ANSI A250.8 for, minimum thickness of steel reinfor cement 
welded to back of frames. 

2.  Provide mortar guards securely fastened to back of hardware 
reinforcements.  

C.  Frame Anchors:  

1.  Floor anchors:  

a.  Where floor fills occur, provide extension type flo or 
anchors to compensate for depth of fill.  

b.  At bottom of jamb use 1.3 mm (0.053 inch) thick ste el clip 
angles welded to jamb and drilled to receive two 6 mm (1/4 
inch) floor bolts. Use 50 mm x 50 mm (2 inch by 2 i nch) 9 
mm by (3/8 inch) clip angle for lead lined frames, drilled 
for 9 mm (3/8 inch) floor bolts.  

2.  Jamb anchors:  

a.  Locate anchors on jambs near top and bottom of each  frame, 
and at intermediate points not over 600 mm (24 inch es) 
apart, [except for fire rated frames space anchors as 
required by labeling authority].  

b.  Form jamb anchors of not less than 1 mm (0.042 inch ) thick 
steel unless otherwise specified.  

c.  Anchors set in masonry: Use adjustable anchors desi gned for 
friction fit against the frame and for extension in to the 
masonry not less than 250 mm (10 inches). Use one o f 
following type:  

1)  Wire loop type of 5 mm (3/16 inch) diameter wire.  

2)  T-shape or strap and stirrup type of corrugated or 
perforated sheet steel.  

d.  Anchors for stud partitions: Either weld to frame o r use 
lock-in snap-in type. Provide tabs for securing anc hor to 
the sides of the studs. 

e.  Anchors for frames set in prepared openings:  

1)  Steel pipe spacers with 6 mm (1/4 inch) inside diam eter 
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welded to plate reinforcing at jamb stops or hat sh aped 
formed strap spacers, 50 mm (2 inches) wide, welded  to 
jamb near stop.  

2)  Drill jamb stop and strap spacers for 6 mm (1/4 inc h) 
flat head bolts to pass thru frame and spacers.  

PART 3 - EXECUTION  

3.1 INSTALLATION  

A.  Plumb, align and brace frames securely until perman ent anchors 
are set.  

1.  Use triangular bracing near each corner on both sid es of 
frames with temporary wood spreaders at midpoint.  

2.  Use wood spreaders at bottom of frame if the shippi ng spreader 
is removed.  

3.  Protect frame from accidental abuse.  

4.  Where construction will permit concealment, leave t he shipping 
spreaders in place after installation, otherwise re move the 
spreaders after the frames are set and anchored.  

5.  Remove wood spreaders and braces only after the wal ls are 
built and jamb anchors are secured.  

B.  Floor Anchors:  

1.  Anchor the bottom of door frames to floor with two 6 mm (1/4 
inch) diameter expansion bolts. Use 9 mm (3/8 inch)  bolts on 
lead lined frames.  

2.  Power actuated drive pins may be used to secure fra me anchors 
to concrete floors.  

C.  Jamb Anchors:  

1.  Anchors in masonry walls: Embed anchors in mortar. Fill space 
between frame and masonry wall with grout or mortar  as walls 
are built. 

2.  Coat frame back with a bituminous coating prior to lining of 
grout filling in masonry walls. 

3.  Secure anchors to sides of studs with two fasteners  through 
anchor tabs. Use steel drill screws to steel studs.   

4.  Frames set in prepared openings of masonry or concr ete: 
Expansion bolt to wall with 6 mm (1/4 inch) expansi on bolts 
through spacers. Where subframes or rough bucks are  used, 6 mm 
(1/4 inch) expansion bolts on 600 mm (24 inch) cent ers or 
power activated drive pins 600 mm (24 inches) on ce nters. 
Secure two piece frames to subframe or rough buck w ith machine 
screws on both faces.  

D.  Install anchors for labeled fire rated doors to pro vide rating as 
required. 

END OF SECTION 08 11 13 
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SECTION 08 31 13 

ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 DESCRIPTION: 

A. Section specifies access doors or panels. 

1.2 SUBMITTALS: 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 
DATA, AND SAMPLES. 

B. Shop Drawings: Access doors, each type, showing construction, 
location and installation details. 

C. Manufacturer's Literature and Data: Access doors, each type. 

1.3 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this specification to extent 
referenced. Publications are referenced in the text by basic 

designation only. 

B. American Society for Testing and Materials (ASTM): 

1. A167-99(R-2009) Stainless and Heat-Resisting 

Chromium-Nickel Steel Plate, Sheet and Strip 

2. A1008-10 Steel Sheet, Cold-Rolled, Carbon, Structural, High 
Strength Low-Alloy 

C. American Welding Society (AWS): 

1. D1.3-08 Structural Welding Code Sheet Steel 

D. National Fire Protection Association (NFPA): 

1. 80-10 Fire Doors and Windows 

E. The National Association of Architectural Metal Manufacturers 
(NAAMM):  

1. AMP 500 Series Metal Finishes Manual 

F. Underwriters Laboratories, Inc. (UL): 

1. Fire Resistance Directory 

PART 2 - PRODUCTS 

2.1 FABRICATION, GENERAL 

A. Fabricate components to be straight, square, flat and in same plane 
where required.  

1. Slightly round exposed edges and without burrs, snags and sharp 
edges.  

2. Exposed welds continuous and ground smooth. 

3. Weld in accordance with AWS D1.3. 
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B. Number of locks and non-continuous hinges as required to maintain 
alignment of panel with frame. For fire rated doors, use hinges and 

locks as required by fire test. 

C. Provide anchors or make provisions in frame for anchoring to adjacent 
construction. Provide size, number and location of anchors on four 

sides to secure access door in opening. Provide anchors as required 

by fire test. 

2.2 ACCESS DOORS, FIRE RATED: 

A. Shall meet requirements for "B" label 1-1/2 hours with maximum 
temperature rise of 120 degree C (250 degrees F). 

B. Comply with NFPA 80 and have Underwriters Laboratories Inc., or other 
nationally recognized laboratory label for Class B opening. 

C. Door Panel: Form of 0.9 mm (0.0359 inch) thick steelsheet, insulated 
sandwich type construction. 

D. Frame: Form of 1.5 mm (0.0598 inch) thick steel sheet of depth and 
configuration to suit material and type of construction where 

installed. Provide frame flange at perimeter where installed in 

concrete masonry or gypsum board openings.  

1. Weld exposed joints in flange and grind smooth. 

2. Provide frame flange at perimeter where installed in gypsum board. 

E. Automatic Closing Device: Provide automatic closing device for door. 

F. Hinge: Continuous steel hinge with stainless steel pin. 

G. Lock:  

1. Self-latching, with provision for fitting flush a standard 
screw-in type lock cylinder. Provide lock cylinder to match 

existing access doors, keyed alike with access doors with similar 

function.  

2. Provide latch release device operable from inside of door. Mortise 
case in door. 

2.3 ACCESS DOORS, FLUSH PANEL: 

A. Door Panel:  

1. Form of 1.9 mm (0.0747 inch) thick steel sheet.  

2. Reinforce to maintain flat surface. 

B. Frame:  

1. Form of 1.5 mm (0.0598 inch) thick [steel] [stainless steel] sheet 
of depth and configuration to suit material and type of 

construction where installed. 

2. Provide surface mounted units having frame flange at perimeter 
where installed in concrete, masonry, or gypsum board 

construction.  

3. Weld exposed joints in flange and grind smooth. 

4. Provide expanded galvanized metal lath perimeter wings when 
installed in plaster except veneer plaster.  
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C. Hinge:  

1. Concealed spring hinge to allow panel to open 175 degrees.  

2. Provide removable hinge pin to allow removal of panel from frame. 

D. Lock:  

1. Flush, screwdriver operated cam lock.  

2. Provide tamper proof screws (spanner head locks) for access panels 
in Psychiatric Areas.   

2.4 FINISH: 

A. Provide in accordance with NAAMM AMP 500 series on exposed surfaces. 

B. Steel Surfaces: Baked-on prime coat over a protective phosphate 
coating. 

2.5 SIZE: 

A. Minimum 600 mm (24 inches) square door unless otherwise shown  

PART 3 - EXECUTION  

3.1 LOCATION: 

A. Provide access panels or doors wherever any valves, traps, dampers, 
cleanouts, and other control items of mechanical, electrical and 

conveyor work are concealed in wall or partition, or are above ceiling 

of gypsum board or plaster. 

B. Use fire rated doors in fire rated partitions and ceilings. 

C. Use flush panels in partitions and gypsum board or plaster ceilings, 
except lay-in acoustical panel ceilings or upward access acoustical 

tile ceilings. 

3.2 INSTALLATION, GENERAL: 

A. Install access doors in openings to have sides vertical in wall 
installations, and parallel to ceiling suspension grid or side walls 

when installed in ceiling.  

B. Set frames so that edge of frames without flanges will finish flush 
with surrounding finish surfaces.  

C. Set frames with flanges to overlap opening and so that face will be 
uniformly spaced from the finish surface.  

D. Set recessed panel access doors recessed so that face of surrounding 
materials will finish on the same plane, when finish in door is 

installed. 

3.3 ANCHORAGE: 

A. Secure frames to adjacent construction using anchors attached to 
frames or by use of bolts or screws through the frame members.  

B. Type, size and number of anchoring device suitable for the material 
surrounding the opening, maintain alignment, and resist displacement 

during normal use of access door.  
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C. Anchors for fire rated access doors shall meet requirements of 
applicable fire test. 

3.4 ADJUSTMENT: 

A. Adjust hardware so that door panel will open freely.  

B. Adjust door when closed so door panel is centered in the frame. 

- - - E N D - - - 
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SECTION 09 22 16 

NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. This section specifies steel studs wall systems, shaft wall systems, 
wall furring, fasteners, and accessories for the screw attachment of 

gypsum board and other building boards.  

1.2 RELATED WORK  

A. Load bearing framing: Section 05 40 00, COLD-FORMED METAL FRAMING.  

B. Support for wall mounted items: Section 05 50 00, METAL FABRICATIONS.  

1.3 TERMINOLOGY  

A. Description of terms shall be in accordance with ASTM C754, ASTM C11, 
ASTM C841 and as specified.  

B. Underside of Structure Overhead: In spaces where steel trusses or bar 
joists are shown, the underside of structure overhead shall be the 

underside of the floor or roof construction supported by beams, 

trusses, or bar joists. In interstitial spaces with walk-on floors 

the underside of the walk-on floor is the underside of structure 

overhead.  

C. Thickness of steel specified is the minimum bare (uncoated) steel 
thickness.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 
DATA, AND SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Studs, runners and accessories.  

2. Channels (Rolled steel).  

3. Furring channels.  

4. Screws, clips and other fasteners.  

C. Shop Drawings:  

1. Typical metal stud and furring construction system including 
details around openings and corner details.  

2. Typical shaft wall assembly  

3. Typical fire rated assembly and column fireproofing showing 
details of construction same as that used in fire rating test.  

D. Test Results: Fire rating test designation, each fire rating required 
for each assembly.  

1.5 DELIVERY, IDENTIFICATION, HANDLING AND STORAGE  

A. In accordance with the requirements of ASTM C754.  
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1.6 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to 
the extent referenced. The publications are referenced in the text 

by the basic designation only.  

B. American Society For Testing And Materials (ASTM)  

1. A123 Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products 

2. C11-10 Terminology Relating to Gypsum and Related Building 

Materials and Systems  

3. C645-09 Non-Structural Steel Framing Members  

4. C754-11 Installation of Steel Framing Members to Receive 

Screw-Attached Gypsum Panel Products  

5. C841-03(R2008) Installation of Interior Lathing and Furring  

6. C954-10 Steel Drill Screws for the Application of Gypsum Panel 

Products or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 

mm) to 0.112 in. (2.84 mm) in Thickness 

PART 2 - PRODUCTS  

2.1 PROTECTIVE COATING  

A. Galvanize steel studs, runners (track),  and resilient furring 
channels with coating designation of G-60 minimum, per ASTM A123. 

2.2 STEEL STUDS AND RUNNERS (TRACK)  

A. ASTM C645, modified for thickness specified and sizes as shown.  

1. Use ASTM A525 steel, 0.9 mm (0.0359-inch) thick bare metal (20 
gauge).  

2. Runners same thickness as studs.  

B. Provide not less than two cutouts in web of each stud, approximately 
300 mm (12 inches) from each end, and intermediate cutouts on 

approximately 600 mm (24-inch) centers.  

C. Doubled studs for openings and studs for supporting concrete 
backer-board. 

D. Studs 3600 mm (12 feet) or less in length shall be in one piece.  

E. Shaft Wall Framing: 

1. Conform to rated wall construction. 

2. C-H Studs. 

3. E Studs. 

4. J Runners. 

5. Steel Jamb-Strut. 

2.3 FURRING CHANNELS  

A. Resilient furring channels:  

1. Not less than 0.45 mm (0.0179-inch) thick bare metal.  
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2. Semi-hat shape, only one flange for anchorage with channel web leg 
slotted on anchorage side, channel web leg on other side stiffens 

fastener surface but shall not contact anchorage surface other 

channel leg is attached to.  

B. Rolled Steel Channels: ASTM C754, cold rolled; or, ASTM C841, cold 
rolled. 

2.4 FASTENERS, CLIPS, AND OTHER METAL ACCESSORIES  

A. ASTM C754, except as otherwise specified.  

B. For fire rated construction: Type and size same as used in fire rating 
test.  

C. Fasteners for steel studs thicker than 0.9 mm (0.0359-inch) thick.  
Use ASTM C954 steel drill screws of size and type recommended by the 

manufacturer of the material being fastened.  

D. Clips:  ASTM C841 (paragraph 6.11), manufacturer's standard items. 
Clips used in lieu of tie wire shall have holding power equivalent 

to that provided by the tie wire for the specific application.  

E. Manufacturers standard items fabricated from zinc-coated 
(galvanized) steel sheet.  

PART 3 - EXECUTION  

3.1 INSTALLATION CRITERIA  

A. Where fire rated construction is required for walls, partitions, 
columns, beams and floor-ceiling assemblies, the construction shall 

be same as that used in fire rating test. 

B. Construction requirements for fire rated assemblies and materials 
shall be as shown and specified; the provisions of the Scope paragraph 

(1.2) of ASTM C754 and ASTM C841 regarding details of construction 

shall not apply. 

3.2 INSTALLING STUDS  

A. Install studs in accordance with ASTM C754, except as otherwise shown 
or specified.  

B. Space studs not more than 610 mm (24 inches) on center.  

C. Cut studs 6 mm to 9 mm (1/4 to 3/8-inch) less than floor to underside 
of structure overhead when extended to underside of structure 

overhead.  

D. Where studs are shown to terminate above suspended ceilings, provide 
bracing as shown or extend studs to underside of structure overhead. 

E. Extend studs to underside of structure overhead for fire rated 
partitions, smoke partitions, shafts, and sound rated partitions.  

F. At existing plaster ceilings and where shown, studs may terminate at 
ceiling as shown. 

G. Openings:  

1. Frame jambs of openings in stud partitions and furring with two 
studs placed back to back or as shown.  
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2. Fasten back to back studs together with 9 mm (3/8-inch) long Type 
S pan head screws at not less than 600 mm (24 inches) on center, 

staggered along webs.  

3. Studs fastened flange to flange shall have splice plates on both 
sides approximately 50 X 75 mm (2 by 3 inches) screwed to each stud 

with two screws in each stud.  Locate splice plates at 600 mm (24 

inches) on center between runner tracks.  

H. Fastening Studs:  

1. Fasten studs located adjacent to partition intersections, corners 
and studs at jambs of openings to flange of runner tracks with two 

screws through each end of each stud and flange of runner. 

2. Do not fasten studs to top runner track when studs extend to 
underside of structure overhead.  

I. Chase Wall Partitions:  

1. Locate cross braces for chase wall partitions to permit the 
installation of pipes, conduits, carriers and similar items.  

2. Use studs or runners as cross bracing not less than 63 mm (2-1/2 
inches wide).  

J. Form building seismic or expansion joints with double studs back to 
back, spaced 75 mm (3 inches), plus the width of the seismic or 

expansion joint, apart. 

K. Form control joint, with double studs spaced 13 mm (1/2-inch) apart.  

3.3 INSTALLING WALL FURRING FOR FINISH APPLIED TO ONE SIDE ONLY  

A. In accordance with ASTM C754 or ASTM C841, except as otherwise 
specified or shown.  

B. Wall Furring-Stud System:  

1. Framed with 63 mm (2-1/2 inch) or narrower studs, 600 mm (24 inches) 
on center.  

2. Brace as specified in ASTM C754 for Wall Furring-Stud System or 
brace with sections or runners or studs placed horizontally at not 

less than three foot vertical intervals on side without finish.  

3. Securely fasten braces to each stud with two Type S pan head screws 
at each bearing.  

C. Installing Wall Furring-Bracket System: Space furring channels not 
more than 400 mm (16 inches) on center.  

3.4 INSTALLING SUPPORTS REQUIRED BY OTHER TRADES  

A. Provide for attachment and support of electrical outlets,  access 
panel frames, wall bumpers, and other items like auto door buttons 

and auto door operators supported by stud construction.  

B. Provide additional studs where required.  Install metal backing 
plates, or special metal shapes as required, securely fastened to 

metal studs.  

3.5 INSTALLING SHAFT WALL SYSTEM  

A. Conform to UL Design No. U438 for two-hour fire rating.  
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B. Position J runners at floor and ceiling with the short leg toward 
finish side of wall. Securely attach runners to structural supports 

with power driven fasteners at both ends and 600 mm (24 inches) on 

center.  

C. After liner panels have been erected, cut C-H studs and E studs, from 
9 mm (3/8-inch) to not more than 13 mm (1/2-inch) less than 

floor-to-ceiling height. Install C-H studs between liner panels with 

liner panels inserted in the groove.  

D. Install full-length steel E studs over shaft wall line at 
intersections, corners, hinged door jambs, columns, and both sides 

of closure panels.  

E. Suitably frame all openings to maintain structural support for wall:  

1. Provide necessary liner fillers and shims to conform to label frame 
requirements.  

2. Frame openings cut within a liner panel with E studs around 
perimeter.  

3. Frame openings with vertical E studs at jambs, horizontal J runner 
at head and sill.  

F. Elevator Shafts: 

1. Frame elevator door frames with 0.87 mm (0.0341-inch) thick J strut 
or J stud jambs having 75 mm (3-inch) long legs on the shaft side.  

2. Protrusions including fasteners other than flange of shaft wall 
framing system or offsets from vertical alignments more than 3 mm 

(1/8-inch) are not permitted unless shown. 

3. Align shaft walls for plumb vertical flush alignment from top to 
bottom of shaft. 

3.6 TOLERANCES  

A. Fastening surface for application of subsequent materials shall not 
vary more than 3 mm (1/8-inch) from the layout line.  

B. Plumb and align vertical members within 3 mm (1/8-inch.)  

- - - E N D - - - 
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SECTION 09 29 00 

GYPSUM BOARD 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies installation and finishing of gypsum board. 

1.2 RELATED WORK 

A. Installation of steel framing members for walls, partitions, and 
furring: Section 05 40 00, COLD-FORMED METAL FRAMING, and Section 09 

22 16, NON-STRUCTURAL METAL FRAMING. 

B. Acoustical Sealants: Section 07 92 00, JOINT SEALANTS. 

1.3 TERMINOLOGY 

A. Definitions and description of terms shall be in accordance with ASTM 
C11, C840, and as specified. 

B. Underside of Structure Overhead: In spaces where steel trusses or bar 
joists are shown, the underside of structure overhead shall be the 

underside of the floor or roof construction supported by the trusses 

or bar joists. 

C. "Yoked": Gypsum board cut out for opening with no joint at the opening 
(along door jamb or above the door). 

1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 
DATA, AND SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Cornerbead and edge trim. 

2. Finishing materials. 

3. Laminating adhesive. 

4. Gypsum board, each type. 

C. Shop Drawings: 

1. Typical gypsum board installation, showing corner details, edge 
trim details and the like. 

2. Typical shaft wall assembly. 

3. Typical fire rated assembly and column fireproofing, indicating 
details of construction same as that used in fire rating test. 

D. Samples: 

1. Cornerbead. 

2. Edge trim. 

3. Control joints. 

E. Test Results: 
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1. Fire rating test, each fire rating required for each assembly. 

1.5 DELIVERY, IDENTIFICATION, HANDLING AND STORAGE 

A. In accordance with the requirements of ASTM C840. 

1.6 ENVIRONMENTAL CONDITIONS 

A. In accordance with the requirements of ASTM C840. 

1.7 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to 
the extent referenced. The publications are referenced in the text 

by the basic designation only. 

B. American Society for Testing And Materials (ASTM): 

1. C11-08 Terminology Relating to Gypsum and Related Building 

Materials and Systems 

2. C475-02 Joint Compound and Joint Tape for Finishing Gypsum Board 

3. C840-08 Application and Finishing of Gypsum Board 

4. C919-08 Sealants in Acoustical Applications 

5. C954-07 Steel Drill Screws for the Application of Gypsum Board 

or Metal Plaster Bases to Steel Stud from 0.033 in. (0.84mm) to 

0.112 in. (2.84mm) in thickness 

6. C1002-07 Steel Self-Piercing Tapping Screws for the Application 
of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or 

Steel Studs 

7. C1047-05 Accessories for Gypsum Wallboard and Gypsum Veneer Base 

8. C1396-06 Gypsum Board 

9. E84-08 Surface Burning Characteristics of Building Materials 

C. Underwriters Laboratories Inc. (UL): 

1. Latest Edition Fire Resistance Directory 

D. Intertek Testing Services (ITS): 

1. Latest Editions Certification Listings 

PART 2 - PRODUCTS 

2.1 GYPSUM BOARD 

A. Gypsum Board: ASTM C1396, Type X, 16 mm (5/8 inch) thick unless shown 
otherwise. Shall contain a minimum of 20 percent recycled gypsum. 

B. Coreboard or Shaft Wall Liner Panels. 

1. ASTM C1396, Type X. 

2. Coreboard for shaft walls 300, 400, 600 mm (12, 16, or 24 inches) 
wide by required lengths, 25 mm (one inch) thick with paper faces 

treated to resist moisture. 
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C. Gypsum cores shall contain maximum percentage of post industrial 
recycled gypsum content available in the area (a minimum of 95 percent 

post industrial recycled gypsum content). Paper facings shall contain 

100 percent post-consumer recycled paper content. 

2.2 ACCESSORIES 

A. Zinc coated steel sheet0.39 mm (0.015 inch) thick or rigid PVC plastic, 
conforming to ASTM C1047. 

B. Flanges not less than 22 mm (7/8 inch) wide with punchouts or 
deformations as required to provide compound bond. 

2.3 FASTENERS 

A. ASTM C1002 and ASTM C840, except as otherwise specified. 

B. ASTM C954, for steel studs thicker than 0.04 mm (0.33 inch). 

C. Select screws of size and type recommended by the manufacturer of the 
material being fastened. 

D. For fire rated construction, type and size same as used in fire rating 
test. 

2.4 FINISHING MATERIALS AND LAMINATING ADHESIVE 

A. ASTM C475 and ASTM C840. Free of antifreeze, vinyl adhesives, 
preservatives, biocides and other VOC. Adhesive shall contain a 

maximum VOC content of 50 g/l. 

PART 3 - EXECUTION 

3.1 GYPSUM BOARD HEIGHTS 

A. Extend all layers of gypsum board from floor to underside of structure 
overhead on following partitions and furring: 

1. Two sides of partitions: 

a. Fire rated partitions. 

b. Smoke partitions. 

c. Sound rated partitions. 

d. Full height partitions shown (FHP). 

e. Corridor partitions. 

2. One side of partitions or furring: 

a. Room side of room without suspended ceilings. 

b. Furring for pipes and duct shafts, except where fire rated shaft 
wall construction is shown. 

3. Extend all layers of gypsum board construction used for 
fireproofing of columns from floor to underside of structure 

overhead, unless shown otherwise. 

B. In locations other than those specified, extend gypsum board from 
floor to heights as follows: 

1. Not less than 100 mm (4 inches) above suspended acoustical 
ceilings. 
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2. At ceiling of suspended gypsum board ceilings. 

3. At existing ceilings. 

3.2 INSTALLING GYPSUM BOARD 

A. Coordinate installation of gypsum board with other trades and related 
work. 

B. Install gypsum board in accordance with ASTM C840, except as otherwise 
specified. 

C. Use gypsum boards in maximum practical lengths to minimize number of 
end joints. 

D. Bring gypsum board into contact, but do not force into place. 

E. Ceilings: 

1. For single-ply construction, use perpendicular application. 

F. Walls (Except Shaft Walls): 

1. When gypsum board is installed parallel to framing members, space 
fasteners 300 mm (12 inches) on center in field of the board, and 

200 mm (8 inches) on center along edges. 

2. When gypsum board is installed perpendicular to framing members, 
space fasteners 300 mm (12 inches) on center in field and along 

edges. 

3. Stagger screws on abutting edges or ends. 

4. For single-ply construction, apply gypsum board with long 
dimension either parallel or perpendicular to framing members as 

required to minimize number of joints. 

5. For two-ply gypsum board assemblies, apply base ply of gypsum board 
to assure minimum number of joints in face layer. Apply face ply 

of wallboard to base ply so that joints of face ply do not occur 

at joints of base ply with joints over framing members. 

6. No offset in exposed face of walls and partitions will be permitted 
because of single-ply and two-ply. 

7. Control Joints ASTM C840 and as follows: 

a. Locate at both side jambs of openings if gypsum board is not 
"yoked". Use one system throughout. 

b. Not required for wall lengths less than 9000 mm (30 feet), except 
as noted.  

c. Extend control joints the full height of the wall. 

G. Acoustical or Sound Rated Partitions, Fire and Smoke Partitions: 

1. Cut gypsum board for a space approximately 3 mm to 6 mm (1/8 to 
1/4 inch) wide around partition perimeter. 

2. Coordinate for application of caulking or sealants to space prior 
to taping and finishing. 
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3. For sound rated partitions, use sealing compound (ASTM C919) to 
fill the annular spaces between all receptacle boxes and the 

partition finish material through which the boxes protrude to seal 

all holes and/or openings on the back and sides of the boxes. STC 

minimum values the same or greater than existing values. 

H. Electrical and Telecommunications Boxes: 

1. Seal annular spaces between electrical and telecommunications 
receptacle boxes and gypsum board partitions. 

I. Accessories: 

1. Set accessories plumb, level and true to line, neatly mitered at 
corners and intersections, and securely attach to supporting 

surfaces as specified. 

2. Corner Beads: 

a. Install at all vertical and horizontal external corners and 
where shown. 

b. Use screws only.  Do not use crimping tool. 

3. Edge Trim (Casings Beads): 

a. At both sides of expansion and control joints unless shown 
otherwise. 

b. Where gypsum board terminates against dissimilar materials and 
at perimeter of openings, except where covered by flanges, 

casings or permanently built-in equipment. 

c. Where gypsum board surfaces of non-load bearing assemblies abut 
load bearing members. 

d. Where shown. 

3.3 CAVITY SHAFT WALL 

A. Coordinate assembly with Section 09 22 16, NON-STRUCTURAL METAL 
FRAMING, for erection of framing and gypsum board. 

B. Conform to UL Design No. U438 or FM WALL CONSTRUCTION 12-2/HR 
(Nonbearing for two-hour fire rating.  

C. Cut coreboard (liner) panels 25 mm (one inch) less than 
floor-to-ceiling height, and erect vertically between J-runners on 

shaft side. 

1. Where shaft walls exceed 4300 mm (14 feet) in height, position panel 
end joints within upper and lower third points of wall. 

2. Stagger joints top and bottom in adjacent panels. 

3. After erection of J-struts of opening frames, fasten panels to 
J-struts with screws of sufficient length to secure to framing 

staggered from those in base, spaced 300 mm (12 inches) on center. 

D. Gypsum Board: 

1. Two hour wall: 
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a. Erect base layer (backing board) vertically on finish side of 
wall with end joints staggered. Fasten base layer panels to 

studs with 25 mm (one inch) long screws, spaced 600 mm (24 

inches) on center. 

b. Use laminating adhesive between plies in accordance with UL or 
FM if required by fire test. 

c. Apply face layer of gypsum board required by fire test 
vertically over base layer with joints staggered and attach with 

screws of sufficient length to secure to framing staggered from 

those in base, spaced 300 mm (12 inches) on center. 

E. Treat joints, corners, and fasteners in face layer as specified for 
finishing of gypsum board. 

F. Elevator Shafts: 

1. Protrusions including fasteners other than flange of shaft wall 
framing system or offsets from vertical alignments more than 3 mm 

(1/8-inch) are not permitted unless shown. 

2. Align shaft walls for plumb vertical flush alignment from top to 
bottom of shaft. 

3.4 FINISHING OF GYPSUM BOARD 

A. Finish joints, edges, corners, and fastener heads in accordance with 
ASTM C840. Use Level 4 finish for all finished areas open to public 

view. 

B. Before proceeding with installation of finishing materials, assure 
the following: 

1. Gypsum board is fastened and held close to framing or furring. 

2. Fastening heads in gypsum board are slightly below surface in 
dimple formed by driving tool. 

C. Finish joints, fasteners, and all openings, including openings around 
penetrations, on that part of the gypsum board extending above 

suspended ceilings to seal surface of non decorated smoke barrier, 

fire rated gypsum board construction.  After the installation of 

hanger rods, hanger wires, supports, equipment, conduits, piping and 

similar work, seal remaining openings and maintain the integrity of 

the smoke barrier, fire rated construction, and sound rated 

construction. Sanding is not required of non decorated surfaces. 

3.5 REPAIRS 

A. After taping and finishing has been completed, and before decoration, 
repair all damaged and defective work, including non decorated 

surfaces. 

B. Patch holes or openings 13 mm (1/2 inch) or less in diameter, or 
equivalent size, with a setting type finishing compound or patching 

plaster. 

C. Repair holes or openings over 13 mm (1/2 inch) diameter, or equivalent 
size, with 16 mm (5/8 inch) thick gypsum board secured in such a manner 

as to provide solid substrate equivalent to undamaged surface. 
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D. Tape and refinish scratched, abraded or damaged finish surfaces 
including cracks and joints in non decorated surface to provide smoke 

tight construction, fire protection equivalent to the fire rated 

construction and STC equivalent to the sound rated construction. 

- - - E N D - - - 
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SECTION 09 65 19 

RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the installation of solid vinyl tile flooring 
at elevator cabs  and accessories. 

1.2 RELATED WORK 

A. See Section 14 27 00 "Elevator Cab Interior Finishes and Fixtures" 
for wall and ceiling finishes at elevator cabs. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 
DATA, AND SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Description of each product. 

2. Resilient material manufacturers’ recommendations for adhesives, 
underlayment, primers and polish. 

3. Application and installation instructions. 

C. Samples: 

1. Tile: Full widthby 300 mm (full width by 12 inches) for each type, 
pattern and color. 

D. Shop Drawings: 

1. Layout of patterns shown on the drawings. 

E. Test Reports: 

1. Abrasion resistance: Depth of wear for each tile type and color 
and volume loss of tile, certified by independent laboratory. 

2. Tested per ASTM F510. 

1.4 DELIVERY 

A. Deliver materials to the site in original sealed packages or 
containers, clearly marked with the manufacturer's name or brand, type 

and color, production run number and date of manufacture. 

B. Materials from containers which have been distorted, damaged or opened 
prior to installation will be rejected. 

1.5 STORAGE 

A. Store materials in weathertight and dry storage facility. 

B. Protect from damage from handling, water, and temperature. 
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1.6 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to 
the extent referenced. The publications are referenced in the text 

by the basic designation only. 

B. American Society for Testing and Materials (ASTM): 

1. E648-10 Critical Radiant Flux of Floor Covering Systems Using a 

Radiant Energy Source 

2. E662-09 Specific Optical Density of Smoke Generated by Solid 

Materials 

3. F510-93 (R 2008) Resistance to Abrasion of Resilient Floor 

Coverings Using an Abrader with a Grit Feed Method 

4. F1344-10 Rubber Floor Tile 

C. Federal Specifications (Fed. Spec.): 

1. SS-T-312 Tile Floor: Asphalt, Rubber, Vinyl and Vinyl Composition  

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Furnish product type, materials of the same production run and meeting 
following criteria. 

B. Use adhesives, underlayment, primers and polish recommended by the 
floor resilient material manufacturer. 

C. Critical Radiant Flux: 0.45 watts per sq. cm or more, Class I, per 
ASTM E 648. 

D. Smoke density: Less than 450 per ASTM E662. 

2.2 SOLID VINYL TILE 

A. ASTM F1700, plank style, 3 mm (1/8 inch) thick, homogenous throughout. 

1. Product: Tandus Centiva, a Tarkett Company; Venue LVT, Wood series. 

a. Color: Cocoa, VP 3345-U. 

2. Class III, Type B. 

3. Size: 10.15 cm by 91.44 cm (4 by 36 inches) or larger, as selected 
by Project Engineer. 

4. Edge: Square. 

2.3 ADHESIVES 

A. Comply with applicable regulations regarding toxic and hazardous 
materials Green Seal (GS-36) for commercial adhesive. 

B. Use low-VOC adhesive during installation. Water based is preferred 
over solvent based adhesives. 
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PART 3 - EXECUTION 

3.1 PROJECT CONDITIONS 

A. Maintain temperature of materials a minimum of 22 C (70 F,) for 48 
hours before installation. 

B. Maintain temperature of rooms where work occurs between 21 C and 27 

C (70 F and 80 F), for at least 48 hours, before, during and after 

installation. 

C. Do not install flooring until building is permanently enclosed and 
wet construction in or near areas to receive tile materials is 

complete, dry and cured. 

3.2 SUBFLOOR PREPARATION 

A. Correct conditions which will impair proper installation. 

B. Fill cracks, joints and other irregularities in concrete with leveling 
compound: 

1. Do not use adhesive for filling or leveling purposes. 

2. Do not use leveling compound to correct imperfections which can 
be corrected by spot grinding. 

3. Trowel to smooth surface free of trowel marks, pits, dents, 
protrusions, cracks or joints. 

C. Clean floor of oil, paint, dust, and deleterious substances: Leave 
floor dry and cured free of residue from existing curing or cleaning 

agents. 

D. Concrete Subfloor Testing: 

1. Determine Adhesion and dryness of the floor by bond and moisture 
tests as recommended by RFCI manual MRP. 

E. Perform additional subfloor preparation to obtain satisfactory 
adherence of flooring if subfloor test patches allows easy removal 

of tile. 

F. Prime the concrete subfloor if the primer will seal slab conditions 
that would inhibit bonding, or if priming is recommended by the tile 

or adhesive manufacturers. 

G. Preparation of existing installation shall include the removal of 
existing resilient floor and existing adhesive. Do not use solvents 

to remove adhesives.   

3.3 INSTALLATION 

A. Install in accordance with manufacturer's instructions for 
application and installation unless specified otherwise. 

B. Tile Layout: 

1. If layout is not shown on drawings, lay tile symmetrically about 
center of room or space with joints aligned. 

2. No tile shall be less than 150 mm (6 inches) and of equal width 
at walls. 

3. Place tile pattern in the same direction; do not alternate tiles. 
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C. Trim tiles to touch for the length of intersections at pipes and 
vertical projections, seal joints at pipes with waterproof cement. 

D. Application: 

1. Apply adhesive uniformly with no bare spots. 

a. Conform to RFC1-TM-6 for joint tightness and for corner 
intersection unless layout pattern shows random corner 

intersection. 

b. More than 5 percent of the joints not touching will not be 
accepted. 

2. Roll tile floor with a minimum 45 kg (100 pound) roller. No 
exceptions. 

3. The Project Engineer may have test tiles removed to check for 
non-uniform adhesion, spotty adhesive coverage, and ease of 

removal. Install new tile for broken removed tile. 

3.4 CLEANING AND PROTECTION 

A. Clean adhesive marks on exposed surfaces during the application of 
resilient materials before the adhesive sets. Exposed adhesive is not 

acceptable. 

B. Keep traffic off resilient material for a minimum 72 hours after 
installation. 

C. Clean and polish materials in the following order: 

1. For the first two weeks sweep and damp mopped only. 

2. After two weeks, scrub resilient materials with a minimum amount 
of water and a mild detergent. Leave surface clean and free of 

detergent residue. 

3. Apply polish to the floors in accordance with the polish 
manufacturer's instructions. 

D. When construction traffic occurs over tile, cover resilient materials 
with reinforced kraft paper properly secured and maintained until 

removal is directed by Project Engineer. At entrances and where 

wheeled vehicles or carts are used, cover tile with plywood, 

hardboard, or particle board over paper, secured and maintained until 

removal is directed by Project Engineer. 

E. When protective materials are removed and immediately prior to 
acceptance, replace any damage tile, re-clean resilient materials, 

and buff floors. 

- - - E N D - - - 
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SECTION 09 91 00 

PAINTING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Section specifies field painting. 

B. Section specifies prime coats which may be applied in shop under other 
sections. 

C. Painting includes identity markings. 

1.2 RELATED WORK 

A. Shop prime painting of steel and ferrous metals:  Division 14 - 
CONVEYING EQUIPMENT, Division 21 - FIRE SUPPRESSION, Division 27 - 

COMMUNICATIONS, and Division 28 - ELECTRONIC SAFETY AND SECURITY 

sections. 

B. Type of Finish, Color, and Gloss Level of Finish Coat: Section 09 06 
00, SCHEDULE FOR FINISHES. 

1.3 SUBMITTALS 

A. Manufacturer's Literature and Data: 

B. Before work is started, or sample panels are prepared, submit 
manufacturer's literature, the current Master Painters Institute 

(MPI) "Approved Product List" indicating brand label, product name 

and product code as of the date of contract award, will be used to 

determine compliance with the submittal requirements of this 

specification. The Contractor may choose to use subsequent MPI 

"Approved Product List", however, only one list may be used for the 

entire contract and each coating system is to be from a single 

manufacturer. All coats on a particular substrate must be from a single 

manufacturer. No variation from the MPI "Approved Product List" where 

applicable is acceptable.  

C. Sample of identity markers if used. 

1.4 DELIVERY AND STORAGE 

A. Deliver materials to site in manufacturer's sealed container marked 
to show following: 

1. Name of manufacturer. 

2. Product type. 

3. Batch number. 

4. Instructions for use. 

5. Safety precautions. 

B. In addition to manufacturer's label, provide a label legibly printed 
as following: 
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1. Federal Specification Number, where applicable, and name of 
material. 

2. Surface upon which material is to be applied. 

3. If paint or other coating, state coat types; prime, body or finish. 

C. Maintain space for storage, and handling of painting materials and 
equipment in a neat and orderly condition to prevent spontaneous 

combustion from occurring or igniting adjacent items. 

D. Store materials at site at least 24 hours before using, at a 
temperature between 18 and 30 degrees C (65 and 85 degrees F). 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this specification to the 
extent referenced. Publications are referenced in the text by basic 

designation only. 

B. American Conference of Governmental Industrial Hygienists (ACGIH): 

1. ACGIH TLV-BKLT-2012 Threshold Limit Values (TLV) for Chemical 

Substances and Physical Agents and Biological Exposure Indices 

(BEIs) 

2. ACGIH TLV-DOC-2012 Documentation of Threshold Limit Values and 

Biological Exposure Indices, (Seventh Edition) 

C. American National Standards Institute (ANSI): 

1. A13.1-07 Scheme for the Identification of Piping Systems 

D. Master Painters Institute (MPI): 

1. 4-12 Interior/ Exterior Latex Block Filler 

2. 50-12 Interior Latex Primer Sealer 

3. 53-12 Interior Latex, Flat, MPI Gloss Level 1 (LE) 

4. 54-12 Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE) 

5. 95-12 Fast Drying Metal Primer 

E. Steel Structures Painting Council (SSPC): 

1. SSPC SP 1-04 (R2004) Solvent Cleaning 

2. SSPC SP 2-04 (R2004) Hand Tool Cleaning 

3. SSPC SP 3-04 (R2004) Power Tool Cleaning 

PART 2 - PRODUCTS 
 

2.1 MATERIALS 

A. Interior Latex Primer Sealer: MPI 50. 

B. Interior Latex, Flat, MPI Gloss Level 1 (LE): MPI 53. 

C. Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE): MPI 54. 

2.2 PAINT PROPERTIES 

A. Use ready-mixed (including colors). 
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B. Where no requirements are given in the referenced specifications for 
primers, use primers with pigment and vehicle, compatible with 

substrate and finish coats specified. 

2.3 REGULATORY REQUIREMENTS/QUALITY ASSURANCE 

A. Paint materials shall conform to the restrictions of the local 
Environmental and Toxic Control jurisdiction. 

1. Volatile Organic Compounds (VOC): VOC content of paint materials 
shall not exceed 10g/l for interior latex paints/primers and 50g/l 

for exterior latex paints and primers. 

2. Lead-Base Paint: 

a. Regulations concerning prohibition against use of lead-based 
paint in federal and federally assisted construction, or 

rehabilitation of residential structures are set forth in 

Subpart F, Title 24, Code of Federal Regulations, Department 

of Housing and Urban Development. 

3. Asbestos:  Materials shall not contain asbestos. 

4. Chromate, Cadmium, Mercury, and Silica: Materials shall not 
contain zinc-chromate, strontium-chromate, Cadmium, mercury or 

mercury compounds or free crystalline silica. 

5. Human Carcinogens: Materials shall not contain any of the 
ACGIH-BKLT and ACGHI-DOC confirmed or suspected human carcinogens. 

6. VOC content for solvent-based paints shall not exceed 250g/l and 
shall not be formulated with more than one percent aromatic hydro 

carbons by weight. 

PART 3 - EXECUTION 

3.1 JOB CONDITIONS 

A. Safety: Observe required safety regulations and manufacturer's 
warning and instructions for storage, handling and application of 

painting materials. 

1. Take necessary precautions to protect personnel and property from 
hazards due to falls, injuries, toxic fumes, fire, explosion, or 

other harm. 

2. Deposit soiled cleaning rags and waste materials in metal 
containers approved for that purpose. Dispose of such items off 

the site at end of each days work. 

B. Atmospheric and Surface Conditions: 

1. Do not apply coating when air or substrate conditions are: 

a. Less than 3 degrees C (5 degrees F) above dew point. 

b. Below 10 degrees C (50 degrees F) or over 35 degrees C (95 degrees 
F), unless specifically pre-approved by the Contracting Officer 

and the product manufacturer. Under no circumstances shall 

application conditions exceed manufacturer recommendations. 

2. Maintain interior temperatures until paint dries hard. 
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3. Do not paint in direct sunlight or on surfaces that the sun will 
soon warm. 

3.2 SURFACE PREPARATION 

A. Method of surface preparation is optional, provided results of finish 
painting produce solid even color and texture specified with no 

overlays. 

B. General: 

1. Remove prefinished items not to be painted such as lighting 
fixtures, escutcheon plates, hardware, trim, and similar items for 

reinstallation after paint is dried. 

2. Remove items for reinstallation and complete painting of such items 
and adjacent areas when item or adjacent surface is not accessible 

or finish is different. 

3. See other sections of specifications for specified surface 
conditions and prime coat. 

4. Clean surfaces for painting with materials and methods compatible 
with substrate and specified finish. Remove any residue remaining 

from cleaning agents used.  

C. Ferrous Metals: 

1. Remove oil, grease, soil, drawing and cutting compounds, flux and 
other detrimental foreign matter in accordance with SSPC-SP 1 

(Solvent Cleaning). 

2. Remove loose mill scale, rust, and paint, by hand or power tool 
cleaning, as defined in SSPC-SP 2 (Hand Tool Cleaning) and SSPC-SP 

3 (Power Tool Cleaning).  

3. Fill dents, holes and similar voids and depressions in flat exposed 
surfaces of hollow steel doors and frames, access panels, roll-up 

steel doors and similar items specified to have semi-gloss or gloss 

finish with TT-F-322D (Filler, Two-Component Type, For Dents, 

Small Holes and Blow-Holes). Finish flush with adjacent surfaces. 

a. This includes flat head countersunk screws used for permanent 
anchors. 

b. Do not fill screws of item intended for removal such as glazing 
beads. 

4. Spot prime abraded and damaged areas in shop prime coat which expose 
bare metal with same type of paint used for prime coat. Feather 

edge of spot prime to produce smooth finish coat.  

5. Spot prime abraded and damaged areas which expose bare metal of 
factory finished items with paint as recommended by manufacturer 

of item. 

D. Gypsum Board: 

1. Remove efflorescence, loose and chalking finishing materials. 

2. Remove dust, dirt, and other deterrents to paint adhesion. 
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3. Fill holes, cracks, and other depressions with CID-A-A-1272A 
Plaster, Gypsum (Spackling Compound) finished flush with adjacent 

surface, with texture to match texture of adjacent surface. Patch 

holes over 25 mm (1-inch) in diameter as specified in Section for 

plaster or gypsum board. 

3.3 PAINT PREPARATION 

A. Thoroughly mix painting materials to ensure uniformity of color, 
complete dispersion of pigment and uniform composition. 

B. Do not thin unless necessary for application and when finish paint 
is used for body and prime coats. Use materials and quantities for 

thinning as specified in manufacturer's printed instructions. 

C. Remove paint skins, then strain paint through commercial paint 
strainer to remove lumps and other particles. 

3.4 APPLICATION 

A. Start of surface preparation or painting will be construed as 
acceptance of the surface as satisfactory for the application of 

materials. 

B. Unless otherwise specified, apply paint in three coats; prime, body, 
and finish. When two coats applied to prime coat are the same, first 

coat applied over primer is body coat and second coat is finish coat. 

C. Apply each coat evenly and cover substrate completely. 

D. Allow not less than 48 hours between application of succeeding coats, 
except as allowed by manufacturer's printed instructions, and 

approved by Project Engineer. 

E. Finish surfaces to show solid even color, free from runs, lumps, 
brushmarks, laps, holidays, or other defects. 

F. Apply by brush, roller or spray, except as otherwise specified. 

G. Do not spray paint in existing occupied spaces unless approved by 
Project Engineer, except in spaces sealed from existing occupied 

spaces. 

1. Apply painting materials specifically required by manufacturer to 
be applied by spraying. 

2. In areas, where paint is applied by spray, mask or enclose with 
polyethylene, or similar air tight material with edges and seams 

continuously sealed including items specified in WORK NOT PAINTED, 

motors, controls, telephone, and electrical equipment, fronts of 

sterilizes and other recessed equipment and similar prefinished 

items. 

H. Do not paint in closed position operable items such as access doors 
and panels, window sashes, overhead doors, and similar items except 

overhead roll-up doors and shutters. 

3.5 PRIME PAINTING 

A. After surface preparation prime surfaces before application of body 
and finish coats, except as otherwise specified. 
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B. Spot prime and apply body coat to damaged and abraded painted surfaces 
before applying succeeding coats. 

C. Additional field applied prime coats over shop or factory applied 
prime coats are not required except for exterior exposed steel apply 

an additional prime coat. 

D. Prime rebates for face glazing of steel. 

E. Metals except boilers, incinerator stacks, and engine exhaust pipes: 

1. Steel and iron: MPI 95 (Fast Drying Metal Primer) finish is 
specified. 

2. Gypsum Board [and Hardboard]: 

3. Surfaces scheduled to have  MPI 53 (Interior Latex, Flat) , MPI 
Gloss Level 1 LE)) MPI 54 (Interior Latex, Semi-Gloss, MPI Gloss 

Level 5 (LE)). 

4. Primer: MPI 50(Interior Latex Primer Sealer). 

3.6 INTERIOR FINISHES 

A. Apply following finish coats over prime coats in spaces or on surfaces 
specified in Section 09 06 00, SCHEDULE FOR FINISHES. 

B. Gypsum Board: 

1. One coat of MPI 45 (Interior Primer Sealer) plus one coat of MPI 
54 (Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)). 

3.7 REFINISHING EXISTING PAINTED SURFACES 

A. Clean, patch and repair existing surfaces as specified under surface 
preparation. 

B. Remove and reinstall items as specified under surface preparation. 

C. Remove existing finishes or apply separation coats to prevent non 
compatible coatings from having contact. 

D. Patched or Replaced Areas in Surfaces and Components: Apply spot prime 
and body coats as specified for new work to repaired areas or replaced 

components. 

E. Except where scheduled for complete painting apply finish coat over 
plane surface to nearest break in plane, such as corner, reveal, or 

frame. 

F. Refinish areas as specified for new work to match adjoining work unless 
specified or scheduled otherwise. 

G. Sand or dull glossy surfaces prior to painting. 

H. Sand existing coatings to a feather edge so that transition between 
new and existing finish will not show in finished work. 

3.8 PAINT COLOR 

A. Color and gloss of finish coats is specified in Section 09 06 00, 
SCHEDULE FOR FINISHES.  

B. For additional requirements regarding color see Articles, REFINISHING 
EXISTING PAINTED SURFACE and MECHANICAL AND ELECTRICAL FIELD PAINTING 

SCHEDULE. 
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C. Coat Colors: 

1. Color of priming coat: Lighter than body coat. 

2. Color of body coat:  Lighter than finish coat. 

3. Color prime and body coats to not show through the finish coat and 
to mask surface imperfections or contrasts. 

D. Painting, Caulking, Closures, and Fillers Adjacent to Casework: 

1. Paint to match color of casework where casework has a paint finish. 

2. Paint to match color of wall where casework is stainless steel. 

3.9 MECHANICAL AND ELECTRICAL WORK FIELD PAINTING SCHEDULE 

A. Paint various systems specified in Division 02 - EXISTING CONDITIONS, 
Division 14  - Conveying Systems, Division 21 - FIRE SUPPRESSION,  

Division 27 - COMMUNICATIONS, and Division 28 - ELECTRONIC SAFETY AND 

SECURITY. 

B. Paint after tests have been completed. 

C. Omit prime coat from factory prime-coated items.  

D. Finish painting of mechanical and electrical equipment is not required 
when located in interstitial spaces, above suspended ceilings, in 

concealed areas such as pipe and electric closets, pipe basements, 

pipe tunnels, trenches, attics, roof spaces, shafts and furred spaces 

except on electrical conduit containing feeders 600 volts or more. 

E. Omit field painting of items specified in paragraph, Building and 
Structural WORK NOT PAINTED. 

F. Color: 

1. Paint items having no color specified in Section 09 06 00, SCHEDULE 
FOR FINISHES to match surrounding surfaces.  

2. Paint colors as specified in Section 09 06 00, SCHEDULE FOR FINISHES 
except for following: 

a. Federal Safety Red: Exposed fire protection piping hydrants, 
post indicators, electrical conducts containing fire alarm 

control wiring, and fire alarm equipment. 

3.10 BUILDING AND STRUCTURAL WORK FIELD PAINTING 

A. Painting and finishing of interior and exterior work except as 
specified under paragraph 3.11 B. 

1. Painting and finishing of new [and existing] work including colors 
and gloss of finish selected is specified in Finish Schedule, 

Section 09 06 00, SCHEDULE FOR FINISHES. 

2. Painting of disturbed, damaged and repaired or patched surfaces 
when entire space is not scheduled for complete repainting or 

refinishing. 

3. Painting of ferrous metal and galvanized metal. 

4. Identity painting and safety painting. 

B. Building and Structural Work not Painted: 

1. Prefinished items: 
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a. Casework, doors, elevator entrances and cabs, metal panels, 
wall covering, and similar items specified factory finished 

under other sections. 

b. Factory finished equipment and pre-engineered metal building 
components such as metal roof and wall panels. 

2. Finished surfaces: 

a. Hardware except ferrous metal. 

b. Anodized aluminum, stainless steel, chromium plating, copper, 
and brass, except as otherwise specified. 

c. Signs, fixtures, and other similar items integrally finished. 

3. Concealed surfaces: 

a. Inside dumbwaiter, elevator and duct shafts, interstitial 
spaces, pipe basements, crawl spaces, pipe tunnels, above 

ceilings, attics, except as otherwise specified. 

b. Inside walls or other spaces behind access doors or panels. 

4. Moving and operating parts: 

a. Shafts, chains, gears, mechanical and electrical operators, 
linkages, and sprinkler heads, and sensing devices. 

5. Labels: 

a. Code required label, such as Underwriters Laboratories Inc., 
Inchcape Testing Services, Inc., or Factory Mutual Research 

Corporation. 

b. Identification plates, instruction plates, performance rating, 
and nomenclature. 

6. Gaskets. 

3.11 IDENTITY PAINTING SCHEDULE 

A. Identify designated service in accordance with ANSI A13.1, unless 
specified otherwise, on exposed piping, piping above removable 

ceilings, piping in accessible pipe spaces, interstitial spaces, and 

piping behind access panels. 

1. Legend may be identified using 2.1 G options or by stencil 
applications. 

2. Locate Legends clearly visible from operating position. 

3. Use arrow to indicate direction of flow. 

4. Identify pipe contents with sufficient additional details such as 
temperature, pressure, and contents to identify possible hazard. 

Insert working pressure shown on drawings where asterisk appears 

for High, Medium, and Low Pressure designations as follows: 

a. High Pressure - 414 kPa (60 psig) and above. 

b. Medium Pressure - 104 to 413 kPa (15 to 59 psig). 

c. Low Pressure - 103 kPa (14 psig) and below. 

5. Legend name in full or in abbreviated form as follows: 
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COLOR OF PIPING COLOR OF 

BACKGROUND 

COLOR OF LETTERS LEGEND OF 

ABBREVIATIONS 

Fire Protection 

Water Sprinkler 

 

Red 

 

White 

Grade __* 

Auto Spr 

 

 

3.12 PROTECTION CLEAN UP, AND TOUCH-UP 

A. Protect work from paint droppings and spattering by use of masking, 
drop cloths, removal of items or by other approved methods. 

B. Upon completion, clean paint from hardware, glass and other surfaces 
and items not required to be painted of paint drops or smears. 

C. Before final inspection, touch-up or refinished in a manner to produce 
solid even color and finish texture, free from defects in work which 

was damaged or discolored. 

3.13 APPENDIX 

A. Abbreviations: 
 

LE: Late Emulsion (MPI 53, flat, and MPI 54, semi-gloss) 

- - - E N D - - - 
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SECTION 10 14 00 

SIGNAGE 

PART 1 - GENERAL 

1.1 DESCRIPTION  

A. This section specifies interior signage for  directional signs, code 
required signs, telephone identification signs and temporary interior 

signs. 

1.2 RELATED WORK 

A. Electrical: Related Electrical Specification Sections. 

B. Lighted EXIT signs for egress purposes are specified under Division 
26, ELECTRICAL. 

1.3 MANUFACTURER'S QUALIFICATIONS 

A. Sign manufacturer shall provide evidence that they regularly and 
presently manufactures signs similar to those specified in this 

section as one of their principal products. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 00, SHOP DRAWINGS, PRODUCT 
DATA AND SAMPLES. 

B. Samples: Sign panels and frames, with letters and symbols, each type. 
Submit 2 sets. One set of samples will be retained by Project Engineer, 

other returned to Contractor. 

1. Sign Panel, 200 mm x 250 mm (8 inches x 10 inches), with letters. 

2. Color samples of each color, 150 mm x 150 mm (6 inches x 6 inches. 
Show anticipated range of color and texture. 

3. Sample of typeface, arrow and symbols in a typical full size layout. 

C. Manufacturer's Literature:  

1. Showing the methods and procedures proposed for the concealed 
anchorage of the signage system to each surface type. 

2. Manufacturer’s printed specifications, anchorage details, 
installation and maintenance instructions. 

D. Samples: Sign location plan, showing location, type and total number 
of signs required.  

E. Shop Drawings: Scaled for manufacture and fabrication of sign types. 
Identify materials, show joints, welds, anchorage, accessory items, 

mounting and finishes. 

F. Full size layout patterns for dimensional letters. 

1.5 DELIVERY AND STORAGE 

A. Deliver materials to job in manufacturer's original sealed containers 
with brand name marked thereon. Protect materials from damage.  
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B. Package to prevent damage or deterioration during shipment, handling, 
storage and installation.  Maintain protective covering in place and 

in good repair until removal is necessary. 

C. Deliver signs only when the site and mounting services are ready for 
installation work to proceed. 

D. Store products in dry condition inside enclosed facilities. 

1.6 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to 
the extent referenced. The publications are referenced in the text 

by the basic designation only. 

B. American Society for Testing and Materials (ASTM): 

1. B209-07 Aluminum and Aluminum-Alloy Sheet and Plate 

2. B221-08 Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 

Shapes, and tubes. 

C. Federal Specifications (Fed Spec): 

1. MIL-PRF-8184F Plastic Sheet, Acrylic, Modified. 

2. MIL-P-46144C Plastic Sheet, Polycarbonate 

1.7 MINIMUM SIGN REQUIREMENTS 

A. Permanent Rooms and Spaces: 

1. Tactile and Braille Characters, raised minimum 0.793 mm (1/32 in). 
Characters shall be accompanied by Grade 2 Braille. 

2. Type Styles: Characters shall be uppercase, Helvetica Medium, 
Helvetica Medium Condensed and Helvetica Regular. 

3. Character Height: Minimum 16 mm (5/8 in) high, Maximum 50 mm (2 
in). 

4. Symbols (Pictograms): Equivalent written description shall be 
placed directly below symbol, outside of symbol's background 

field. Border dimensions of symbol background shall be minimum 150 

mm (6 in) high. 

5. Finish and Contrast: Characters and background shall be eggshell, 
matte or other non-glare finish with adequate contrast with 

background. 

6. Mounting Location and Height: As shown. Mounted on wall adjacent 
to the latch side of the door and to avoid door swing and protruding 

objects. 

B. Overhead Signs: 

1. Type Styles: As shown. Characters shall have a width-to-height 
ratio between 3:5 and 1:1. Characters shall have a stroke 

width-to-height ratio of between 1:5 and 1:10. 

2. Character Height: minimum 75 mm (3 in) high for overhead signs. 
As shown, for directional signs. 

3. Finish and Contrast: Same as for signs of permanent rooms and 
spaces. 
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4. Mounting Location and Height: As shown. 

1.8 COLORS AND FINISHES: 

A. Section 09 06 00, SCHEDULE FOR FINSIHES. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Signs of type, size and design shown on the drawings and as specified. 

B. Signs complete with lettering, framing and related components for a 
complete installation. 

C. Provide graphics items as completed units produced by a single 
manufacturer, including necessary mounting accessories, fittings and 

fastenings. 

D. Do not scale drawings for dimensions. Contractor to verify and be 
responsible for all dimensions and conditions shown by these drawings.  

Project Engineer to be notified of any discrepancy in drawing, in field 

directions or conditions, and/or of any changes required for all such 

construction details. 

E. The Sign Contractor, by commencing work of this section, assumes 
overall responsibility, as part of his warranty of work, to assure 

that assemblies, components and parts shown or required within the 

work of the section, comply with the Contract Documents. The 

Contractor shall further warrant: That all components, specified or 

required to satisfactorily complete the installation are compatible 

with each other and with conditions of installations. 

2.2 SIGN STANDARDS 

A. Typography: 

1. Type Style: Helvetica Medium and Helvetica Medium Condensed. 
Initial caps or all caps as indicated in Sign Message Schedule. 

2. Arrow: See graphic standards in drawings. 

3. Letter spacing: See graphic standards on drawings. 

4. All text, arrows, and symbols to be provided in size, colors, 
typefaces and letter spacing shown. Text shall be a true, clean, 

accurate reproduction of typeface(s) shown. Text shown in drawings 

are for layout purposes only; final text for signs is listed in 

Sign Message Schedule. 

B. Project Colors and Finishes: Match existing signage program for 
Medical Center. 

2.3 SIGN TYPES 

A. General: 

1. The interior sign system is comprised of sign types families that 
are identified by a letter and number which identify a particular 

group of signs. An additional number identifies a specific type 

of sign within that family. 

B. IN indicates a component construction based sign. 
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1. The exterior sign system shall be comprised of sign types families 
that are identified by a letter and number which identify a 

particular group of signs. An additional number identifies a 

specific type of sign within that family. 

2. EI designation indicates exterior internally illuminated sign. 

3. EN designation indicates exterior non-illuminated sign. 

C. Interchangeable Component System: 

1. Sign Type Families: 03, 04, 05, 06, 07, 08, 09 10, 11 12, 13, 14, 
15, 16 and 17. 

2. Interior sign system capable of being arranged in a variety of 
configurations with a minimum of attachments, devices and 

connectors. 

a. Interchangeable nature of the system shall allow for changes 
of graphic components of the installed sign, without changing 

sign in its entirety. 

b. Component Sign System is comprised of the following primary 
components: 

1) Rail Back utilizing horizontal rails, spaced to allow for 
uniform, modular sizing of sign types. 

2) Rail Insert mounted to back of Copy Panels to allow for 
attachment to Rail Back. 

3) Copy Panels, made of a variety of materials to allow for 
different graphic needs. 

4) End Caps which interlock to Rail Back to enclose and secure 
changeable Copy Panels. 

5) Joiners and Accent Joiners connect separate Rail Backs 
together.  

6) Top Accent Bars which provide decorative trim cap that 
encloses the top of sign or can connect the sign to a Type 

03 Room Number Sign. 

c. Rail Back, Rail Insert and End Caps in anodized extruded 
aluminum to allow for tight tolerances and consistent quality 

of fit and finish. 

d. Signs in system shall be convertible in the field to allow for 
enlargement from one size to another in height and width through 

use of Joiners or Accent Joiners, which connect Rail Back panels 

together blindly, providing a butt joint between Copy Panels. 

Accent Joiners shall connect Rail Backs together with a visible 

3 mm (1/8") horizontal rib, flush to the adjacent copy insert 

surfaces. 

e. Sign configurations shall vary in width from 225 mm (9 inches) 
to 2050 mm (80 inches), and have height dimensions of 50 mm (2 

inches), 75 mm (3 inches), 150 mm (6 inches), 225 mm (9 inches) 

and 300 mm (12 inches). Height shall be increased beyond 300 

mm (12 inches), by repeating height module in full or in part. 

3. Rail Back functions as internal structural member of sign using 
6063T5 extruded aluminum and anodized black. 
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a. Shall accept an extruded aluminum or plastic insert on one sign 
or on both sides, depending upon sign type. 

b. Shall be convertible in field to allow for connection to other 
Rail Back panels, so that additive changes can be made to sign 

unit. 

c. Rail shall allow for a variety of mounting devices including 
wall mounting for screw-on applications, using pressure 

sensitive tape, freestanding mount, ceiling mount and other 

mounting devices as needed. 

4. Rail Insert functions as a mounting device for Copy Panels on to 
the Rail Back. The Rail Insert mounts to the back of the Copy Panel 

with adhesive suitable for use with the particular copy insert 

material. 

a. Shall allow Copy Panels to slide or snap into the horizontal 
Rail Back for ease of changeability.  

b. Shall mount to the back of the Copy Panel with adhesive suitable 
for use with particular Copy Panel material. 

5. Copy Panels shall accept various forms of copy and graphics, and 
attaches to the Rail Back with the Rail Insert. Copy Panels shall 

be either ABS plastic with integral color or an acrylic lacquer 

finish; photo polymer; or, acrylic. 

a. Interchangeable by sliding horizontally from either side of 
sign, and to other signs in system of equal or greater width 

or height.  

b. Cleanable without use of special chemicals or cleaning 
solutions.  

c. Copy Insert Materials. 

1) ABS Inserts - 2.3 mm (.090 inches) extruded ABS plastic core 
with .07 mm (.003 inches) acrylic cap bonded during 

extrusion/texturing process. Pressure bonded to extruded 

Rail Insert using adhesive. Background color is either 

integral or painted in acrylic lacquer. ABS inserts finished 

in a chromium industries #HM335RA texture pattern to prevent 

glare. 

2) Photo polymer Inserts - 3 mm (.125 inches) phenolic photo 
polymer with raised copy etched to 2.3 mm (.0937 inches), 

bonded to an ABS plastic or extruded aluminum insert with 

adhesive. Background color is painted in acrylic enamel. 

3) Acrylic - 2 mm (.080 inches) non-glare acrylic. Pressure 
bonded to extruded Rail Insert using adhesive. Background 

color is painted in acrylic lacquer or acrylic enamel. 

4) End Caps - Extruded using 6063T5 aluminum with a black 
anodized. End Caps interlock with Rail Back with clips to 

form an integral unit, enclosing and securing the changeable 

Copy Panels, without requiring tools for assembly. 

a) Shall be interchangeable to either end of sign and to 
other signs in the system of equal height. 
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b) Mechanical fasteners can be added to the End Caps that 
will secure it to Rail Back to make sign tamper resistant. 

5) Joiners - Extruded using 6063T5 aluminum with a black 
anodized finish. Rail Joiners connect Rail Backs together 

blindly, providing a butt joint between Copy Inserts. 

6) Accent Joiners - Extruded using 6063T5 aluminum with a mirror 
polished finish. Joiner shall connect Rail Backs together 

with a visible 3 mm (.125 inches) horizontal rib, flush to 

the adjacent Copy Panel surfaces. 

7) Top Accent Rail - Extruded using 6063T5 aluminum with a 
mirror polished finish. Rail shall provide 3 mm (.125 inches) 

high decorative trim cap, which butts flush to adjacent Copy 

Panel and encloses top of Rail Back and Copy Panel. 

8) Typography  

a) Vinyl First Surface Copy (non-tactile) - Applied Vinyl 
copy.  

b) Integral Tactile Copy Inserts - phenolic photo polymer 
etched with 2.3 mm (.0937 inches) raised copy. 

D. Sign Type Family 14, 15,and 16: 

1. A11 text and graphics are to be first surface applied vinyl letters. 

2. Ceiling mounted signs required mounting hardware on the sign that 
allows for sign disconnection, removal and reinstallation and 

reconnection. 

E. Sign Type Family 18: 

1. A11 text and graphics are to be first surface applied stylus cut 
vinyl letters. 

2. Provide in specified typeface, color and spacing, with each message 
or message group on a single quick release backing sheet. 

F. Temporary Interior Signs: 

1. Fabricated from 50 kg (110 pound) matte finished white paper cut 
to 100 mm (4 inch) wide by 300 mm (12 inch) long. Punched 3 mm (.125 

inch) hole with edge of hole spaced 13 mm (.5 inch) in from edge 

and centered on 100 mm (4 inch) side. Reinforce hole on both sides 

with suitable material that prevents tie form pulling through hole. 

Ties are steel wire 0.3 mm (0.120 inch) thick attached to tag with 

twist leaving 150 mm (6 inch) long free ends.  

2. Mark architectural room number on sign, with broad felt marker in 
clearly legible numbers or letters that identify room, corridor 

or space as shown on floor plans.  

3. Install temporary signs to all rooms that have a room, corridor 
or space number. Attach to door frame, door knob or door pull.  

a. Doors that do not require signs are: corridor doors in corridor 
with same number, folding doors or partitions, toilet doors, 

bathroom doors within and between rooms, closet doors within 

rooms, communicating doors in partitions between rooms with 

corridor entrance doors. 

b. Replace and missing damaged or illegible signs. 
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2.4 FABRICATION 

A. Design components to allow for expansion and contraction for a minimum 
material temperature range of 56 °C (100 °F), without causing 

buckling, excessive opening of joints or over stressing of adhesives, 

welds and fasteners. 

B. Form work to required shapes and sizes, with true curve lines and 
angles. Provide necessary rebates, lugs and brackets for assembly of 

units. Use concealed fasteners whenever and wherever possible. 

C. Shop fabricate so far as practicable. Joints fastened flush to conceal 
reinforcement, or welded where thickness or section permits. 

D. Contact surfaces of connected members be true. Assembled so joints 
will be tight and practically unnoticeable, without use of filling 

compound. 

E. Signs shall have fine, even texture and be flat and sound. Lines and 
miters sharp, arises unbroken, profiles accurate and ornament true 

to pattern. Plane surfaces be smooth flat and without oil-canning, 

free of rack and twist. Maximum variation from plane of surface plus 

or minus 0.3 mm (0.015 inches). Restore texture to filed or cut areas. 

F. Level or straighten wrought work. Members shall have sharp lines and 
angles and smooth su1rfaces. 

G. Extruded members to be free from extrusion marks. Square turns and 
corners sharp, curves true. 

H. Drill holes for bolts and screws. Conceal fastenings where possible. 
Exposed ends and edges mill smooth, with corners slightly rounded. 

Form joints exposed to weather to exclude water. 

I. Finish hollow signs with matching material on all faces, tops, bottoms 
and ends. Edge joints tightly mitered to give appearance of solid 

material. 

J. All painted surfaces properly primed. Finish coating of paint to have 
complete coverage with no light or thin applications allowing 

substrate or primer to show. Finished surface smooth, free of 

scratches, gouges, drips, bubbles, thickness variations, foreign 

matter and other imperfections. 

K. Movable parts, including hardware, are be cleaned and adjusted to 
operate as designed without binding of deformation of members. Doors 

and covers centered in opening or frame. All contact surfaces fit tight 

and even without forcing or warping components. 

L. Pre-assemble items in shop to greatest extent possible to minimize 
field splicing and assembly. Disassemble units only as necessary for 

shipping and handling limitations. Clearly mark units for re-assembly 

and coordinated installation. 

M. No signs are to be manufactured until final sign message schedule and 
location review has been completed by the Project Engineer & forwarded 

to contractor. 
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PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Protect products against damage during field handling and 
installation. Protect adjacent existing and newly placed 

construction, landscaping and finishes as necessary to prevent damage 

during installation. Paint and touch up any exposed fasteners and 

connecting hardware to match color and finish of surrounding surface. 

B. Mount signs in proper alignment, level and plumb according to the sign 
location plan and the dimensions given on elevation and sign location 

drawings. Where otherwise not dimensioned, signs shall be installed 

where best suited to provide a consistent appearance throughout the 

project. When exact position, angle, height or location is in doubt, 

contact Project Engineer for clarification. 

C. Contractor shall be responsible for all signs that are damaged, lost 
or stolen while materials are on the job site and up until the 

completion and final acceptance of the job. 

D. Remove or correct signs or installation work Project Engineer 
determines as unsafe or as an unsafe condition. 

E. At completion of sign installation, clean exposed sign surfaces. Clean 
and repair any adjoining surfaces and landscaping that became soiled 

or damaged as a result of installation of signs. 

F. Locate signs as shown on the Sign Location Plans. 

G. Certain signs may be installed on glass. A blank glass back up is 
required to be placed on opposite side of glass exactly behind sign 

being installed. This blank glass back up is to be the same size as 

sign being installed. 

H. Contractor will be responsible for verifying that behind each sign 
location there are no utility lines that will be affected by 

installation of signs. Any damage during installation of signs to 

utilities will be the sole responsibility of the Contractor to correct 

and repair. 

I. Furnish inserts and anchoring devices which must be set in concrete 
or other material for installation of signs. Provide setting drawings, 

templates, instructions and directions for installation of anchorage 

devices which may involve other trades. 

- - - END - - - 
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SECTION 14 27 00 

ELEVATOR CAB INTERIOR FINISHES AND FIXTURES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A.  This section specifies the furnishing and installat ion of elevator 
cab interior finishes and fixtures in existing elev ators. 

B.  See Section 14 29 00 "Elevator Modernization" for u pgrades to operable 
portions of existing elevator systems. 

1.2 RELATED WORK 

A.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: General 
electrical requirements that are common to more tha n one section. 

B.  Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER COND UCTORS AND CABLES 
(600 VOLTS AND BELOW): Low Voltage power and lighti ng wiring. 

C.  Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS: 
Requirements for personnel safety and to provide a low impedance path 
for possible ground fault currents. 

D.  Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits 
for cables and wiring. 

E.  VA Barrier Free Design Handbook (H-18-13) 

1.3 QUALIFICATIONS 

A.  Approval by the Contracting Officer is required for  products and 
services of proposed manufacturers, suppliers and i nstallers and 
shall be contingent upon submission by Contractor o f certificates 
stating the following: 

1.  Elevator finishes contractor is currently and regul arly engaged 
in the installation of elevator equipment as one of  his principal 
products. 

2.  Elevator finishes contractor shall have three years  of successful 
experience,   trained supervisory personnel, and fa cilities to 
install elevator equipment specified herein.  

3.  The installers shall be Certified Elevator Mechanic s with 
technical qualifications of at least five years of successful 
experience and Apprentices actively pursuing certif ied mechanic 
status. Certificates shall be submitted for all wor kers employed 
in this capacity.  

4.  Elevator finishes contractor shall submit a list of  two or more 
prior hospital installations where all the elevator  equipment he 
proposes to furnish for this project functioned sat isfactorily to 
serve varying hospital traffic and material handlin g demands. 
Provide a list of hospitals that have the equipment  in operation 
for two years preceding the date of this specificat ion. Provide 
the names and addresses of the Medical Centers and the names and 
telephone numbers of the Medical Center Administrat ors. 
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B.  Approval will not be given to elevator finishes con tractors and 
manufacturers who have established on prior project s, either 
government, municipal, or commercial, a record for unsatisfactory 
elevator installations, have failed to complete awa rded contracts 
within the contract period, and do not have the req uisite record of 
satisfactorily performing elevator installations of  similar type and 
magnitude. 

C.  Electrical work shall be performed by Licensed Elec tricians as 
requirements by NEC. Certificates shall be submitte d for all workers 
employed in this capacity. 

1.4 APPLICABLE PUBLICATIONS  

A.  The publications listed below form a part of this s pecification.  
Elevator installation shall meet the requirements o f the latest 
editions published and adopted by the United States  Department of 
Veterans Affairs on the date contract is signed. Se e Section 14 29 
00 "Elevator Modernization" for additional publicat ions applicable 
to elevator work beyond the scope of this Section. 

B.  International Building Code (IBC) 

C.  American Society of Mechanical Engineers (ASME): 

1.  A17.1-07......Safety Code for Elevators and Escalat ors 

2.  A17.2-07......Inspectors Manual for Electric Elevat ors and 
Escalators 

D.  American Society for Testing and Materials (ASTM): 

1.  A1008/A1008M-10 Steel, Sheet, Cold Rolled, Carbon, 
Structural, High-Strength Low-Alloy and High Streng th Low-Alloy 
with Improved Farability 

2.  E1042-02(R2008) Acoustically Absorptive Materials A pplied 
by Trowel or Spray 

E.  Gauges: 

1.  For Sheet and Plate: U.S. Standard (USS) 

F.  National Electrical Manufacturers Association (NEMA ): 

1.  LD-3-05 High-Pressure Decorative Laminates  

G.  Regulatory Standards: 

1.  Uniform Federal Accessibility Standards  

2.  Americans with Disabilities Act  

1.5 SUBMITTALS 

A.  Submit in accordance with Specification Section 01 33 23, SHOP 
DRAWINGS, PRODUCT DATA, and SAMPLES. 

B.  Before execution of work, furnish information to ev idence full 
compliance with contract requirements for proposed items. Such 
information shall include, as required: Manufacture r's Name, Trade 
Names, and corresponding specification reference (F ederal or project 
specification number and paragraph). All submitted drawings and 
related elevator material shall be forwarded to the  Contracting 
Officer.   
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C.  Shop Drawings:  

1.  Complete scaled and dimensioned layout in plan and section view 
showing the arrangement of equipment and all detail s of each and 
every elevator unit specified including: 

a.  Elevator cab interior floors, walls, and ceilings. 

D.  Samples: 

1.  One each of stainless steel, 75 mm x 125 mm (3 in. x 5 in.). 

2.  One each of baked enamel, 75 mm x 125 mm (3 in. x 5  in.). 

3.  One each of color vinyl floor tile. 

4.  One each of protection pads, 75 mm x 125 mm (3 in. x 5 in.) if used. 

5.  One each wall and ceiling material finish sample. 

6.  One each car lighting sample. 

7.  No other samples of materials specified shall be su bmitted unless 
specifically requested after submission of manufact urer's name. 
If additional samples are furnished pursuant to req uest, 
adjustment in contract price and time will be made as provided in 
Section 00 72 00, GENERAL CONDITIONS. 

E.  Complete construction drawings of elevator car encl osure, showing 
dimensioned details of construction, fastenings to platform, car 
lighting, ventilation, ceiling framing, top exits, and location of 
car equipment. 

1.6 WIRING DIAGRAMS 

A.  Provide three complete sets of field wiring and str aight line wiring 
diagrams showing all electrical circuits in the cab  fixtures.  
Install one set coated with an approved plastic sea ler and mounted 
in the elevator machine room as directed by the Res ident Engineer. 

B.  In the event field modifications are necessary duri ng installation, 
diagrams shall be revised to include all correction s made prior to 
and during the final inspection. Corrected diagrams  shall be delivered 
to the Project Engineer within thirty (30) days of final acceptance. 

1.7 ADDITIONAL EQUIPMENT 

A.  Additional equipment required to operate the specif ied equipment 
manufactured and supplied for this installation sha ll be furnished 
and installed by the contractor.  The cost of the e quipment shall be 
included in the base bid. 

B.  Equipment not required by specification, which woul d improve the 
operation, may be installed in conjunction with the  specified 
equipment by the contractor at his option at no add itional cost to 
the Government, provided prior approval is obtained  from the 
Contracting Officer's Technical Representative. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A.  Where stainless steel is specified, it shall be cor rosion resisting 
steel complying with Federal Specification QQ-S-766 , Class 302 or 304, 
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Condition A with Number 4 finish on exposed surface s. Stainless steel 
shall have the grain of belting in the direction of  the longest 
dimension and surfaces shall be smooth and without waves. During 
installation all stainless steel surfaces shall be protected with 
suitable material. 

2.2 MANUFACTURED PRODUCTS 

A.  Materials, devices, and equipment furnished shall b e of current 
production by manufacturers regularly engaged in th e manufacture of 
such items.  Items not meeting this requirement, bu t meet technical 
specifications which can be established through rel iable test reports 
or physical examination of representative samples, will be 
considered. 

B.  When two or more devices of the same class of mater ials or equipment 
are required, these units shall be products of one manufacturer. 

2.3 SEISMIC REQUIREMENTS 

A.  Provide car enclosure ceiling panels and lamps with  latching devices 
that shall restrain the panels and lamps.  Devices shall be readily 
removable for cleaning or replacing panels and re-l amping. 

2.4 CAR ENCLOSURE: PASSENGER/SERVICE ELEVATORS 

A.  Front return wall panel, entrance columns, rear cor ner columns, 
entrance head-jamb and transom shall be 14-gauge st ainless steel full 
height of car. Side and rear walls from top of base  to top of panel 
shall be constructed of 14-gauge cold rolled steel.  Side and rear walls 
up to 1220 mm (48 in.) above finished floor shall b e covered with 
stainless steel. Side and rear walls from 1220 (48 in.) to the ceiling 
shall be covered with high pressure plastic laminat e, stainless steel, 
and back-coated glass, in locations indicated in Dr awings. Apply 
directly to the cab walls or to 13 mm (1/2 in.) ply wood/particle board 
that meets requirements of ASTM E 84, UL 723, and C AN/ULC-S102.2, 
whichever is applicable. Submit a method of fasteni ng 
plywood/particle board to steel walls. It shall be flush with the face 
of the bottom section of the stainless steel. Plast ic laminate shall 
comply with Federal Specification L-P-508, Style Ty pe 1 and Class 1.  
Interior shall be flush panel construction with ang les welded on 
exterior to ensure adequate rigidity. Coat exterior  of panels with 
mastic sound insulation material approximately 2.5 mm (3/32 in.) thick 
followed by a prime coat of paint. Mastic material shall conform to 
ASTM E1042. 

1.  Smooth and flush all joints with no ragged or broke n edges. Plastic 
laminate shall comply with NEMA LD-3, textured fini sh, general 
purpose type, grade designation GP 50, and 0.050 in . thickness, 
except with a minimum wear resistance of 1200 cycle s, and backer 
sheet, grade designation BK 20, and 0.020 in. thick ness. 

2.  Laminate: ARPA USA; Color 4495, Ghibli finish, grad e VG. 

3.  Stainless Steel: Gage Vertical Surfacing, finish se lected by 
Project Engineer. 

4.  Back-Coated Glass: Clear safety glass with fused or  cured back 
coating, white. 
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B.  Lighting for passenger elevators: 

1.  Provide stainless steel hanging ceiling frame. Cons truct frame of 
1/8 in. x 1 1/2 in. x 1 1/2 in. “T” and “L” section s, divide ceiling 
into six panels. 

2.  Provide LED illuminated car light fixtures above th e ceiling 
panels.  Maintain a minimum light level of 50-foot candles at 914 
mm (36 in.) above the finished floor. 

C.  Provide car enclosure with three sets of stainless steel handrails. 

1.  Locate handrails 38 mm (1 1/2 in.) from cab wall. I nstall handrails 
on each cab wall. Curve ends of handrails to walls.  Conceal all 
handrail fastenings. Handrails shall be removable f rom inside the 
car enclosure. 

D.  Provide elevator one set of protection pads of suff icient length to 
completely cover two sides, rear walls and front re turn of cab 
interior. Pads shall consist of a minimum of 6 mm ( 1/4 in.) thick glass 
fiber insulation securely sewn between flame resist ant vinyl coated 
coverings. Insulation shall conform to ASTM E84, UL  723, NFPA 252, 
CAN/ULC S102.2, or ASTM C612. Color of the covering  shall be approved 
by the Project Engineer. Provide stainless steel pa d buttons or hooks, 
spaced at intervals of not more than 150 mm (18 in. ) to adequately 
support pads.  

PART 3 - EXECUTION 

3.1 PREPARATION 

A.  Examine work of other trades on which the work of t his Section depends. 
Report defects to the Project Engineer in writing t hat may affect the 
work of this trade or equipment operation dimension s from site for 
preparation of shop drawings. 

B.  Before fabrication, take necessary job site measure ments, and verify 
where work is governed by other trades. Obtain dime nsions from site 
for preparation of shop drawings. 

C.  Ensure the following preparatory work, provided und er other sections 
of the specification has been provided.  

1.  Supply power for cab lighting and ventilation from an emergency 
power panel specified in Division 26, ELECTRICAL. 

3.2 INSTALLATION 

A.  Perform work with competent Certified Elevator Mech anics and 
Apprentices skilled in this work and under the dire ct supervision of 
the Elevator Contractor's experienced foreman. 

3.3 WORKMANSHIP AND PROTECTION 

A.  Installations shall be performed by Certified Eleva tor Mechanics and 
Apprentices to best possible industry standards. 
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B.  Finished work shall be straight, plumb, level, and square with smooth 
surfaces and lines.  All machinery and equipment sh all be protected 
against dirt, water, or mechanical injury.  At fina l completion, all 
work shall be thoroughly cleaned and delivered in p erfect unblemished 
condition. 

3.4 PAINTING AND FINISHING 

A.  Elevator Cabs for Passenger and Service Elevators: 

- - - E N D - - - 
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SECTION 14 29 40 
 

HYDRAULIC ELEVATOR MODERNIZATION 
 
 
PART 1 – GENERAL 
 
 
1.1  SUMMARY 
 

A.  General: Fabricate and install new microprocessor b ased elevator 
controls, motors and pumps, closed loop door operat or and operating 
fixtures for the elevator in this facility and in a ccordance with the 
requirements of the Contract Documents and codes ha ving jurisdiction. 
This is a Turn-Key project. 

 
B.  Dimensional Design: Elevator hoistway, pit and equi pment room are 

existing and will not change for this work. Provide  equipment to fit 
within the existing machine room conditions and spa ces currently being 
occupied by elevator. 

 
C.  Owner: Where the term Owner or Ownership is referen ced, it refers to 

the Owner or to an agent designated by the Owner to  act on their 
behalf. 

 
D.  Related Sections: 

 
1.  Supports: To carry structural loads imposed by elev ator 

equipment. 
 

2.  Power Feeders: To terminals on controllers, includi ng main-line 
disconnect switch; three phase. 

 
3.  Lighting Circuits: To terminals on controllers for each car, 

including disconnect switch; 120 VAC, single phase.  
 

4.  Phone Line: Dedicated phone line to elevator. 
 

5.  Smoke Detectors: In elevator lobbies and equipment room with 
wiring to controller. 

 
6.  CCTV: Installed under this Section, provided under other 

applicable Sections. 
 

7.  Grouting: Provided under other applicable Sections.  
 

8.  Field Patching and Painting: Provided under other a pplicable 
Sections. 

 
1.2  SYSTEM  DESCRIPTION 

 
A.  General: Provide equipment to fit in the existing e quipment areas and 

machine room spaces and structural conditions shown . 
 

B.  Design Criteria: 
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1.  Contract Speed: Within 5% under any loading conditi ons. 
 
2.  Vertical Acceleration and Deceleration: Maximum 4 f eet per second 

per second. Maximum jerk; 8 feet per second cubed. 
 
3.  Leveling: Leveling: Within 1/4-inch under all loadi ng conditions. 

 
4.  Working Pressure: Maximum 400 psi. 

 
5.  Starts Per Hour: Design for a minimum of 120. 

 
C.  Sound Control: 

 
1.  General: Provide effective sound isolation for all equipment to 

prevent noise transmission to public spaces and ele vator cab. 
Utilize Mason Industries SWM waffle pads with 0.10- inch static 
deflection, or approved equal; minimum thickness 1- inch. Provide 
all bolted isolated connections with Mason Industri es type HG 
neoprene grommets and washers. 

 
2.  Machine Room: Provide effective isolation of all ma chines and 

control cabinets from building structure to prevent  noise and 
vibration transmission to public spaces. Sound isol ation to limit 
ambient noise at the equipment to an A-weighted sou nd pressure 
level not exceeding 60 dB, when measured three feet  from any 
component under all loading conditions. 

 
3.  Car: Provide effective sound isolation of plunger c onnection 

point to prevent noise and vibration transmission t o elevator 
car. 

 
4.  Wiring: Provide flexible power connections to all i solated 

equipment; use Seal-tite or approved equal. 
 

5.  Control Switches: Provide optical or solid-state co ntrol switches 
in hoistways were allowed by code, to eliminate str ucture-borne 
noise associated with mechanical switches. 

 
1.3  SUBMITTALS 
 

A.  Product Data: Provide Manufacturer's specifications , catalog cuts or 
renderings of items exposed to public view. 

 
B.  Samples: Provide samples for all materials and fini shes exposed to 

public view; 12-inch x 12-inch panels or 24-inch le ngths, as 
applicable. Owners review to establish and control criteria for 
graining, color, texture, workmanship, and joint to lerances. Other 
requirements are Contractor’s responsibility. Submi t additional 
samples as required to complete Owner’s review and selection. 

 
C.  Shop Drawings: 

 
1.  General: Complete shop and erection drawings in one  submission.   

Initial submittal to be complete, including layouts , all 
operating fixtures and design data information. 
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2.  Data: Provide machine room heat release, diversity factor and 
power requirements on shop drawings or on separate data sheets. 

 
D.  Record Documents: 

 
1.  General: Submit four (4) complete sets of record do cuments with 

all changes made during installation of the Work so  as to 
represent a complete set of As Installed documents.  Provide all 
documentation on electronic media on DVD’s. All tes t documents to 
be provided in both MS Word and pdf format. All dra wings, wiring 
diagrams, etc. to be provided in pdf format. 

 
2.  Shop Drawings: Complete As Installed shop and erect ion drawings. 

 
3.  Wiring Diagrams: One-line diagrams, control diagram s for each 

system explaining operation, and with complete refe rencing system 
between sheets. Show component location within syst em, terminals 
with numbers, connection between components, and co nductor 
identification. 

 
4.  Maintenance and Operating Manuals: Maintenance and operating 

instructions, including parts lists, for each eleva tor system. 
Assemble manuals for component parts into single bi nders and 
identify for each group or elevator. 
 

5.  Documentation: Provide all parts lists, adjustment procedures, 
and manuals necessary for the routine maintenance a nd adjustment 
of the equipment. Include all fault codes and assoc iated 
information for the proper trouble shooting of the equipment. 

 
1.4  QUALITY  ASSURANCE 
 

A.  Regulatory Requirements: Comply with applicable req uirements of the 
laws, codes, ordinances, and regulations of Federal , State, and 
Municipal authorities having jurisdiction. 

 
1.  ASME A17.1-2013 Safety Code for Elevators and Escal ators 
2.  ADA Americans with Disabilities Act 
3.  IBC International Building Code 

 
B.  Certifications: Obtain and pay for necessary inspec tion certificates 

from governing authorities. 
 

C.  Submittal Meeting: After the project team has revie wed the first 
submittal of all elevator layouts, schedule a meeti ng at mutually 
agreeable time to review the submittal and methods/ procedures used to 
achieve the design and Performance Requirements. Ow ner, Owner’s 
Consultants, Architect, General Contractor, Owner’s  Consultants, and 
Elevator Contractor’s Engineer(s) and Field Superin tendent to attend. 
 

D.  Project Coordination: Elevator Contractor to assign  a person(s) as 
project manager who will be responsible for all coo rdination with the 
Contractor and all related subcontractors. Duties t o include attending 
project meetings, overseeing the entire submittal p rocess, and 
following the construction process through completi on and acceptance 
by The State. They must also submit, as a minimum, monthly updates to 
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their construction schedule; in the event at any ti me the Elevator 
Contractors schedule does not match the Contractors  schedule, they are 
to notify the Contractor in writing and provide a d etailed explanation 
as to why and the proposed remedy to bring the proj ect back on 
schedule. 

 
1.5  WARRANTY 
 

A.  General: Provide special project warranty, signed b y Contractor, 
agreeing to replace, repair, or restore defective m aterials and 
workmanship of elevator work for a period of twelve  (12) months after 
Substantial Completion. Warranty to be in addition to, and not a 
limitation of, other rights the Owner may have agai nst the Contractor 
under the Contract Documents. 

 
B.  Defective Equipment: Is defined to include, but not  by way of 

limitation, operation or control system failures, p erformances below 
specified ratings, excessive wear, unusual deterior ation or aging of 
materials or finishes, unsafe conditions, the need for excessive 
maintenance, abnormal noise or vibration, and simil ar unusual, 
unexpected, and unsatisfactory conditions. 

 
C.  Warranties: Provide coincidental product warranties  where available 

for major components of elevator work. Submit with maintenance 
manuals. 

 
 
PART 2 – PRODUCTS 
 
2.1  MANUFACTURERS 
 

A.  Elevator Systems: One of the following manufacturer s, or approved 
equal. 

 
1.  KONE Elevator Company 
2.  Otis Elevator Company 
3.  ThyssenKrupp Elevator Company 

 
2.2  EQUIPMENT 
 

A.  Elevator Schedule: It is the intent of this Work to  retain the main 
running hardware and replace those components needi ng replacement and 
as outlined in this specification. The following su mmary is provided 
to indicate a general outline of the equipment: 

 
B.  Passenger Elevator No. 1 in building 7: 

 
1.  Type:  Hydraulic 
2.  Capacity:  4000 Pounds 
3.  Speed:  125 FPM 
4.  Stops/Openings:  3/3 
5.  Operation:  Simplex 
6.  Special Operations: Independent Service 

  Anti-Nuisance 
  Fireman’s Emergency 
  Earthquake Emergency 
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  Remote Monitoring 
7.  Hoistway Entrances: Existing 

 
2.3  MATERIALS 
 

A.  Aluminum: Controlled alloy and temper best suited t o produce specified 
finish. 

 
B.  Steel Sheet: ASTM A366; uncoated, pickled, free fro m defects. 

 
C.  Stainless Steel: ASTM A167, Type 302 or 304. 

 
D.  Steel: ASTM A36. 

 
2.4  FINISHES 
 

A.  Aluminum: Controlled alloy and temper best suited t o produce specified 
finish; AA M12 non-specular gloss fabricated. 

 
B.  Machinery and Equipment: Degrease and shop paint; m anufacturer's 

standard rust-inhibiting primer. Paint hoistway equ ipment black. 
 

C.  Steel Sheet: 
 

1.  Shop Prime: Clean of foreign substances. Apply bake d on coat of 
mineral filler and primer; sand each coat smooth. 

 
2.  Finish Coat: Three coats low sheen baked enamel; sa nd each coat 

smooth; color as selected. 
 

D.  Stainless Steel: Plain: No. 4 satin finish, unless otherwise 
specified; provide with graining vertically. 

 
E.  Touch-Up; Painted Surfaces: Field touch-up abraded and damaged 

surfaces; use same paint as factory. No touch-up pe rmitted; re-finish 
whole panel. 

 
2.5  EQUIPMENT  DISPERMENT AND CLEANUP 
 

A.  Retained Equipment: Retained equipment to be recond itioned as required 
to perform in accordance with original manufacturer s specification and 
in a safe and reliable manner.  Reconditioning incl udes, but not 
limited to, inspection, testing, cleaning, rebuildi ng, painting and 
adjustment. Retained fastenings and hardware are to  be checked, 
properly tightened and replaced as needed. Retained  equipment is to be 
modified or replaced as required to comply with app licable regulatory 
requirements in effect at the time of this Work. 

 
B.  Removed Equipment: Remove from the site all existin g elevator 

equipment, components and wiring materials that is replaced or unused. 
Equipment removed from the site becomes the propert y of the Elevator 
Contractor, unless directed otherwise by the Owner.  Properly dispose 
of removed equipment according to environmentally s ound practices. 
 

C.  Cleanup: Remove all rubbish, debris, and product pa ckaging on a 
regular basis so as to not accumulate in the buildi ng. Keep the 
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building and premises clean during the process of t his Work, and leave 
all work areas at the completion in the same condit ion as is was when 
this Work was started. 

 
2.6  CONTROL  SYSTEMS 
 

A.  General: Provide a microcomputer based control syst em to perform 
functions of elevator motion, car operation, group supervisory and 
door control. Include sleep mode that turns car lig hts and fan off 
when there is no demand on a given elevator; provid e adjustable time 
period between normal operation and activation of s leep mode. Include 
hardware required to connect, transfer, interrupt p ower, and protect 
motors against overloading. Properly shield each co ntroller cabinet 
containing memory equipment from line pollution. De sign system to 
accept reprogramming with minimum down time. Provid e system equal to 
following: 

 
1.  KONE – KCM831 
2.  Otis – Elevonic 
3.  ThyssenKrupp – TAC32 

 
B.  Simplex Selective Collective: 

 
1.  General: Arrange for Simplex Selective Collective O peration. 

Operate elevator from a single riser of landing but tons and from 
operating devices in car. 

 
2.  Operation: Momentary pressure of one or more car or  landing 

buttons, other than those for landing at which car is standing, 
starts car, and causes car to stop at first landing  for which a 
car or landing call is registered corresponding to direction in 
which car is traveling. Stops made in order in whic h landings are 
reached, irrespective of sequence in which calls ar e registered. 

 
3.  Door Control: A car without registered car calls ar riving at a 

floor where both up and down hall calls are registe red responds 
to the call in the direction of car travel. If no c ar call is 
registered for further travel in that direction, la ntern 
immediately indicates changed direction without clo sing and 
reopening doors. Direction lantern to remain illumi nated until 
doors are fully closed. 

 
C.  Power Interruption: Where volatile memory is provid ed for such things 

as car position, car direction, and other data nece ssary for the 
operation of the elevator, provide means of preserv ing the data upon 
loss of normal power, or in the event of a brownout  for a minimum of 
four (4) hours. Provide for automatic recovery upon  restoration of 
normal power. 

 
2.7  SPECIAL  OPERATIONS 
 

A.  General: Retain all existing special operations and  reconnect to new 
controls. Provide a list of all features including their operation and 
a description of their function for review and appr oval by Owner prior 
to engineering the new controllers. 
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B.  Independent Service: Provide system to operate elev ator from car 
buttons only, independent of all other operations; activate operation 
through key switch in service cabinet. Doors remain  open when car is 
at landing until car button for another landing is constantly pressed; 
if several car calls are registered, constant press ure on DOOR CLOSE 
button will affect closing of doors after each stop . 

 
C.  Inspection Operation: Provide new key access and to p of car station to 

operate elevator at contract speed or 100 fpm, whic hever is less; 
provide key switch in service cabinet to activate o peration. Mount key 
access switches in hoistway entrance frame with new  stainless steel 
faceplates. 

 
D.  Anti-Nuisance Service: Provide system by means of l oad weighing 

transducer that will cancel all car calls in event that three times 
number of car calls that are registered as there ar e passengers in car 
allowing 150 pounds per person. System using false call answering is 
unacceptable. 

 
E.  Standby Power: 

 
1.  Operation: Provide a standby power mode of operatio n which 

automatically evacuates all elevators, one from eac h Group at a 
time, with priority to loaded cars, to main landing  without 
responding to car or landing calls. System subseque ntly permits 
manual selection of any elevator with switches and pilot lights 
in Fire Control Station. If an elevator fails to re turn to its 
main landing within 90 seconds, it is automatically  disconnected 
from automatic return feature and left for later ma nual selection 
and evacuation. Standby generator sized to run one elevator from 
each group simultaneously. 

 
2.  Activation: Initiated by switching electrical feede r to elevator 

distribution panel, from normal to standby. Provide  pilot light 
in Fire Control Station to receive signal from auto matic transfer 
switch and to indicate AUTOMATIC EVACUATION. After cars have 
returned to main landing, a second pilot light will  illuminate to 
indicate MANUAL SELECT. Provide interlocked type pu shbuttons for 
selecting elevator to operate on standby power. Pre select one 
elevator by leaving specific switch in selected pos ition. 

 
3.  Connections: Provided in Machine Room; necessary in terconnection 

between Machine Room and Fire Control Station provi ded under this 
Section. 

 
F.  Fireman's Emergency: Provide Fireman's Emergency Op eration in 

accordance with code. Elevators to return to main f loor via activation 
of lobby detectors and/or lobby recall switch. Incl ude alternate fire 
floor operation. 

 
G.  Remote Monitoring: Provide an integrated control sy stem that 

continuously monitors all elevator system functions . Should the system 
detect a fault has occurred, the control system aut omatically 
transmits a signal via a built-in modem directly to  the elevator 
service mechanic or local elevator service company office for an 
immediate response. System responses to faults incl uding but not 
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limited to alarm bell, door lock, door safety syste m, earthquake 
detector, limit switch, low oil, etc. Modem device to utilize the same 
phone line used for the emergency communication dev ice inside the 
elevator. However, in the event the remote monitori ng system is using 
the line and someone inside the elevator uses the e mergency phone, the 
monitoring system is to disconnect and allow the em ergency phone to 
make its required call. 

 
2.8  MACHINE  ROOM  EQUIPMENT 
 

A.  General: Provide equipment to fit space and structu ral conditions. At 
the completion of the Work, paint machine room floo r and walls. 

 
B.  Electrical Service: All equipment provided to be en gineered to operate 

using existing electrical service. Provision of any  new electrical 
service or disconnects due to the new control equip ment provided as 
part of this Work is the responsibility of the Elev ator Contractor. 

 
C.  Hydraulic Unit: New self-contained with dry mounted  pump and motor, 

1,800 rpm motor with class B insulation, single uni t control valve, 
storage tank, and blowout proof muffler. Provide al l new C.E. 
Electronics Inc. Acoustics Group CQuiet sound isola tion under existing 
tank/pump unit. Include thermostatically controlled  tank cooler to 
maintain oil temperature and elevator performance w ith minimum 
variation in operation, performance, and leveling.  Mount tank cooler 
radiator on machine room exterior wall. 

 
D.  Piping: Provide Isolation coupling in-line at machi ne connection 

points and isolate all connections and hangers. Pro vide all new C.E. 
Electronics Inc. Acoustics Group hydraulic oil line  pipe supports. 
Include shut-off valve at cylinder head and at mach ine.  

 
E.  Controller: Wall or floor mount independent of main  machine frame; 

ventilated cabinet with hinged doors for access. Pr ovide solid-state 
reduced voltage starting. Provide required flow con trol of oil and 
bypass oil on initial start of pump, gradually incr easing load to 
motor over a timed interval. Include permanently ma rked symbols or 
letters identical to those on wiring diagrams, adja cent to each 
component. 

 
2.9  HOISTWAY  EQUIPMENT 
 

A.  General: Provide equipment to fit space and structu ral conditions. At 
the completion of the Work, paint pit floor and wal ls.  
 

B.  Guiderails: Retain existing car rails. Inspect all rail connections, 
brackets, and fastenings and make necessary correct ions; check and 
tighten all fastenings. 

 
C.  Terminal Stopping and Slowdown Devices: Provide new , with noiseless 

operation. 
 

D.  Buffers: Retain existing and where necessary clean and test. 
  

E.  Platform: Retain existing; replace all sound isolat ion pads. 
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F.  Piping: Provide Isolation coupling in-line at cylin der head. Provide 
new pipe rupture valve.  Provide all new C.E. Elect ronics Inc. 
Acoustics Group hydraulic oil line pipe supports. 

 
G.  Platen Plate: Provide all new C.E. Electronics Inc.  Acoustics Group 

CQuiet sound isolation between plunger and bolster channel with no 
direct mechanical connection. 

 
H.  Guide Shoes: Retain existing; replace roller, bushi ng and springs as 

necessary to provide smooth and quiet operation; ad just roller 
tension. 

 
I.  Carframe: Retain existing, and check and tighten al l fastenings. 

Provide retainer plates with minimum thickness of 3 /8-inch. 
 

J.  Car Balance: Statically and dynamically balance ele vator cars to 
minimize roller guide wheel loading. Do not exceed 15-pound maximum 
pressure on an empty car with car located at third points of the 
hoistway. 

 
2.10  WIRING 
 

A.  General: Provide new wiring, conduit and wire-way, installed in 
accordance with good wiring practices. Use only cop per conductors; run 
in metal conduit or galvanized duct. Provide 10% sp are conductors in 
conduit, duct and wire runs. No splices in wiring; connect wiring 
directly to terminal blocks in control cabinets or junction boxes. 

 
B.  Traveling Cables: Provide lighting, communication a nd control wiring 

circuits in traveling cables, from machine room to car connection 
point. Include a minimum of fifteen (15) spare pair s of shielded 
communication wires. Provide means to prevent cable s from rubbing or 
chafing against hoistway, structural beams, elevato r equipment and the 
car. 

 
C.  Work Light and Plug Receptacle: Provide work light on top of car with 

lamp guard and plug receptacle. 
 

D.  Conduit: Where provided use EMT type conduit. Inclu de flexible conduit 
to sound isolated equipment and components. 

 
E.  Emergency Communication: Provide for emergency phon e in elevator. Run 

four (4) pairs of continuous unspliced shielded twi sted wire from the 
emergency phone in the car operating panel to the e levator machine 
room junction box; junction box provided as part of  this work. 

 
F.  Card Reader: Provide for card reader in each elevat or. Run four (4) 

pairs of continuous unspliced shielded twisted wire  from the elevator 
car operating panel to the elevator machine room in terface panel; 
interface panel supplied by others. Provide necessa ry wiring between 
elevator control systems and interface panel, as di rected. 

 
G.  Coaxial Circuit: Provide for closed circuit televis ion camera in 

elevator. Run continuous unspliced shielded cable ( Belden No. 9259 or 
approved equal) from the elevator car ceiling to th e elevator machine 
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room junction box.  Mount and wire Owner supplied d ome camera in 
ceiling (Owner will supply mounting location). 

 
2.11  SIGNALS  AND  FIXTURES 
 

A.  General: Provide signals and fixtures as specified and shown; 
arrangement of buttons and devices as directed by A rchitect; provide 
all fixtures with LED illumination. Unless otherwis e specified provide 
standard circular buttons and devices with square e dge stainless steel 
buttons and illuminating halo (lighting white). Gen erate audible 
signals electronically and provide adjustable volum e chimes for each 
device, unless specified otherwise. Mount faceplate s and cabinet doors 
with hairline joints flush with adjacent surfaces. 

 
B.  Car Operating Panel: 

 
1.  General: Provide with illuminating pushbutton halos  conforming to 

floors served. Button halo lights to show registrat ion and 
extinguish when call is answered; include door open  and door 
close buttons. Provide voice annunciation for floor s served; 
voice and tone as directed by Architect. Provide fi reman's phone 
jack and controls; mount in panel as directed by Ar chitect. 
 

2.  Type B: Separate faceplate; mount on front return p anel as 
directed by Architect. Provide with tamper resistan t fasteners. 

 
C.  Car Position Indicator: 

 
1.  General: Provide indications to correspond to floor  designations. 

 
2.  Type A: Color LCD or LED type; minimum 5.5-inch or larger with 2-

inch indications. Provide as integral part of car o perating 
panel. 

 
D.  Communication Provisions: 

 
1.  General: Provide as an integral part of car operati ng panel. 

 
2.  Type B: Provide emergency communication device with  automatic 

dialer as an integral part of car operating panel; mount 
operating button, indicator light, and two-way comm unication 
speaker in panel, as directed by Architect. Engrave  emergency 
summons instructions on panel as directed by Archit ect. 

 
E.  Service Cabinet: Provide for each elevator with loc kable door. Provide 

as an integral part of car operating panel; locatio n, design and 
arrangement as directed by Architect. Include the f ollowing devices: 

 
1.  Car light switch. 
2.  Blower key switch. 
3.  Independent service key switch. 
4.  Inspection key switch. 
5.  Switch to test emergency lighting system. 
6.  Make provisions to mount operating permit behind fl ush lightly 

tinted window in door.  Manufacture permit holder b ack plate 
using stainless steel #4 with vertical grain. 
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F.  Hall Buttons: 

 
1.  General: Provide fully illuminating buttons; interm ediate 

fixtures with two buttons and terminal fixtures wit h one button. 
Buttons light to indicate hall call registration an d extinguish 
when call is answered. Engrave fire exiting instruc tions on 
faceplates. 
 

2.  Type C: Manufacturer's standard design; 11-gauge st ainless steel 
faceplate. Mount with tamper resistant fasteners. 

 
G.  Hall Lanterns: 

 
1.  General: Provide combination hall lantern/position indicator with 

LCD or LED type position indicators a minimum of 2- inches high. 
Provide white up and down waiting passenger lantern s at 
intermediate landings and up or down lanterns at te rminal 
landings; indications to light white. Provide each fixture with a 
chime which sounds once for up direction and twice for down 
direction. Appropriate lantern illuminates and chim e sounds 
approximately four seconds prior to car's arrival a t the floor, 
indicating intended direction of travel. 
 

2.  Type C: Manufacturer's standard design; arrow type with 11-gauge 
stainless steel faceplate. Mount with tamper resist ant fasteners. 

 
H.  Emergency Power Signage: Incorporate illuminated si gn into hall button 

fixture; fixture assembly to include sign, fire rec all switch, and 
call button(s). Fixture to be single faceplate desi gn with operating 
instructions on faceplate. Size, configuration, arr angement and 
engraving of graphics on faceplate as directed by A rchitect. 
 

I.  Fire Recall Switch and Emergency Power Signage: Inc orporate fire 
recall switch and illuminated sign into hall button  fixture for each 
group of elevators; fixture assembly to include fir e recall switch, 
emergency power signage, and call button(s). Fixtur e to be single 
faceplate design with operating instructions on fac eplate. Size, 
configuration, arrangement and engraving of graphic s on faceplate as 
directed by Architect. 

 
J.  Card Reader Provision: Provide necessary mounting h ardware in car 

operating panel for card reader access; mount card reader behind flush 
dark tinted window. 

 
K.  Fixture Schedule: 

 
1.  Elevator: 

a.  Car Operating Panel: Type B 
b.  Car Position Indicator: Type A 
c.  Communication Provision: Type B 
d.  Hall Button Fixtures: Type C at all floors 
e.  Hall Lanterns: Type C at All Floors 

 
L.  WIFI Repeater:  Install Owner supplied components o n each cartop and 

supply wired connection to elevator machine room. 
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1.  Cable Types:  

a.  6 ea CAT 6 cable.  
b.  Coaxial Cables: 2, RG-6 
c.  4 ea 18ga-4-twisted shielded cables. 
 

2.  All work shall be performed in accordance with the VA Wifi- 
Elevator Guideline v 3.2. 

 
M.  Elevator Monitoring System: 

 
1.  General: Provide Lift-Net Vertical Transportation M anagement 

System located as directed by Owner. Provide system  comprising 
Intel-based processor with specification and core c ount, RAM and 
operating system equivalent to current first qualit y PC's, 
including 22-inch monitor, keyboard, mouse and a mi nimum of two 
(2) USB ports.  Contractor shall provide elevator c ontrol systems 
that are 100% serial link compatible with the Lift- Net Vertical 
Transportation Management System.  Contractor shall  submit for 
the inspection and approval of the owner's engineer , Lift-Net 
certified data tables in advance, showing all I/O m onitored and 
controlled by the VTMS for each of the proposed con trollers.  
Contractor shall include in the proposal labor to i nstall & 
connect the Lift-Net Workstations at the monitoring  locations, VA 
Medical Center network and connect the VTMS in the motor rooms 
and for on-site commissioning of the completed syst em.  This 
shall include the services on a Lift-Net factory te chnician for 
at least three (3) days on-site for commissioning a nd training on 
the overall system. 

 
2.  Backup Power: Provide a UPS battery backup system t o operate the 

system for a minimum of twelve (12) hours. 
 

3.  Display: Provide the following information for each  elevator. 
a.  Hall Calls - Group Front & Rear 
b.  Hall Calls - Car Assignments Front & Rear 
c.  Group Status (Fire Service, Em Power, Up Peak, Down  Peak, 

etc.) 
d.  Car Floor Position 
e.  Car Group Status (In Service, Inspection, Independe nt, Em 

Power Service, Hospital Service, etc.) 
f.  Car Door Status Front & Rear (DOL, DCL, Opening, Cl osing, 

Stalled, Timed Out, etc.) 
g.  Car Safety Circuit Status 
h.  Car Power Mains Status 
i.  Car Call Assignments Front & Rear 
j.  Car Fault Status (Governor Sw. Over speed, Limits, Drive 

fault, etc. etc.) 
 

4.  Control Features: The ability to control various fe atures from 
the keyboard and off internal timers: 
a.  Enter Hall Calls 
b.  Secure Hall Calls 
c.  Enter Car Calls 
d.  Secure Car Calls 
e.  Place Car on Independent Service 
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f.  Place Car on Lobby Recall 
g.  Remote Fire Service 

 
5.  Information Retrieval: Provide the ability to retri eve 

information from the system, including but not limi ted to; 
a.  Events such as changes in the status of switches or  

components in the elevator system safety circuit. 
b.  Individual car performance such as floor-to-floor t ime, door 

open time, door close time, car speed, and accelera tion and 
deceleration. 

c.  Extraordinary events such as incidents of door nudg ing, 
alarms, cab loading, re-leveling, etc. 

 
6.  Software: Provide software that is compatible with the latest 

version of Windows, and can be downloaded via the I nternet. 
Software must be capable of storing selected data o n hard disk as 
chosen in either a revolving manner or during a def ined period of 
time, as selected. 
 

7.  Overall System Requirements: An interactive system to monitor and 
manage the elevator equipment shall be provided (he reinafter 
called "The System"). The data collection, data sto rage and real 
- time monitoring portion of the system shall be ba sed on 
Microsoft Windows and able to run on the latest ope rating system, 
including Windows Server and Virtual Machines. The system shall 
be network based and be capable of interfacing with  all makes and 
types of elevator control systems.  The system shal l collect data 
via serial data link to all major manufacturers lat est 
microprocessor based equipment.  The system shall a lso be capable 
of collecting data via hardwired interface connecti ons on earlier 
vintage relay based equipment. The system shall be capable of 
mixing all manufacturers serial and hardware linked  equipment on 
a single screen using individual status point block s and fault 
event lists specifically tailored for each type of equipment.  
Status point and fault lists pertaining to any moni tored 
equipment shall be configurable on-site by the inst alling 
technician.  The system shall be modular and the ad dition of 
future banks of equipment shall a simple process wh ich can be 
accomplished by a field technician on site. The sys tem shall be 
capable of operating on any TCPIP based network inc luding but not 
limited to Ethernet, Token Ring, Arc-net and Lift-N et. The 
addition of unlimited monitoring terminals shall be  possible on 
the network.  Monitoring terminals shall be capable  of operating 
"peer to peer" without a single server.  The system  shall also be 
capable of operating on a client server basis where  job 
conditions so dictate.  The failure of a single net work device 
(other than a sole server in a client-server based system) shall 
not affect the operation of the rest of the system.  The system 
shall provide multiple banks, including multiple bu ildings, on a 
single monitoring terminal screen.  The system shal l be capable 
of simultaneous monitoring of at least five hundred  elevator 
units on a single monitoring station. All monitored  banks and 
historical data shall be visible from any monitorin g terminal on 
the network.  Monitoring terminals shall use TCIP p rotocol to 
communicate over LAN, WAN, VLAN or Internet where r outer, 
firewall and other systems allow. Entry into the ne twork shall be 



Polytech Associates, Inc. March 11, 2015 SF VA Medi cal Center  
VA #662-14-309   Bid Submission Eleva tor Upgrade 
  Building 7  

 

 

14 29 40 - 14 

multi-level password protected. The system shall be  capable of 
real time display of all monitored status points on  all monitored 
equipment. Fault and event notification screens and  audible 
alarms shall be immediately displayed on selected m onitoring 
stations, based on Boolean logical combinations of the monitored 
status points.  Different fault and event tables sh all be defined 
on a per-bank basis.  The system shall collect and store all 
status, fault and event information for later repor ting and 
analysis.  The system shall provide statistical ana lysis of hall 
call response times, traffic patterns, fault condit ions, service 
logs and security usage in graphical and tabular fo rmat. The 
system shall maintain a record of every status poin t change 
occurring on the monitored equipment, and provide t he ability to 
replay these events in a simulation at a later time  in real time, 
slow speed, single step, reverse, or fast forward. This 
information shall be retained for a period of at le ast twenty-six 
weeks, and a mechanism shall be provided whereby th is information 
may be archived. The system shall store traffic, fa ult and 
statistical data for a period of at least three (3)  years. The 
system shall log error type, car number, floor posi tion and major 
system status points whenever a fault or logged eve nt occurs.  In 
the case of a power failure the system shall be cap able of 
connecting to an emergency power back-up unit. The loss of power 
shall not affect any stored data.  The system will automatically 
re-boot the program and continue to operate after a  power loss or 
other system malfunction. 
a.  Paging Feature: The system shall be capable where d esired of 

paging a service technician or other personnel base d on pre-
defined parameters of elevator faults or conditions . The 
paging system shall provide the ability to page mul tiple 
numbers determined by the type of event triggering the 
notification and shall be able to page different nu mbers 
based on preset times of day. (i.e. Different shift s). The 
system shall be capable of sending text messages to  full text 
pagers in addition to supporting standard DTMF page rs. 

b.  Remote Access Internet and Dial-in Feature: The sys tem shall 
be capable where desired of allowing approved indiv iduals 
under multi-level password control to access all sy stem 
features via the local area network, internet, or v ia modem 
over the public telephone network.  The remote acce ss feature 
shall use a “thick client” version of the Lift-Net software 
package that shall be integrated into the monitorin g system 
and shall not use third party "remote control" soft ware 
products. 

c.  Remote Access Via WEB Browser Interface Feature: Th e system 
shall be capable where desired of providing a subse t of the 
real-time elevator information via a standard web b rowser 
interface.  This interface will be provided by inte grating 
web server software either into the local Lift-Net server or 
adding a second server remote from the Lift-Net ser ver. In 
either case, a standard web browser will communicat e with the 
lift-net web server and display status of devices, and may 
allow certain controls. The web server hosting the 
application and the lift-net server way reside in t wo 
different computers or they may reside side by side  in the 
same computer. The remote web browser application w ill 
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require standard plug-ins that are freely available  to 
everyone. The Lift-Net application may be accessed via a web 
browser from the local network, or from a remote lo cation via 
vpn or via the internet. In order to access the app lication 
from a remote location from the client's network, s ecurity 
policies & firewalls in the client's network must b e 
configured such that the lift-net computer(s) can b e accessed 
via the internet. 

d.  Data Transmission to Central Support Location: The system 
shall be capable where desired of transmitting faul t, car 
usage and other data to a remote service desk or ot her office 
location for further processing, technician dispatc h or other 
purposes.  The data may be transmitted via the loca l area 
network, internet, or via modem over the public tel ephone 
network. 

e.  Interface to Third party Building Management System s: The 
system shall be capable where desired of interfacin g and 
exchanging data with a variety of third party build ing 
management systems such as Johnson Controls, Siemen s, Landis 
& Staefa and others.  Information shall be exchange d by 
BACNet Protocol as a preference.   Modbus protocol,  Lift-Net 
protocol or other suitable methods may also be desi gnated. 

f.  Control Capabilities: The system shall be capable w here 
desired of operating interactive control features p rovided in 
the elevator control system. These features may be revised as 
the requirements of the building change. Some of th ese 
interactive controls may include but are not limite d to: 
security floor lockouts, entering car and hall call s, 
Fireman's return service, lobby recall, VIP service , 
suspicious person and terrorist return, Up/Down pea k or 
hospital Code Blue service.  Local codes and contro ller type 
may affect the availability or operation of these f eatures. 

g.  Monitoring Station Hardware 
1)  Central processing unit – Microsoft Windows 

microcomputer - desk top or mini-tower (multiple ma chine 
rooms or lobby displays) 

2)  Type - Pentium or most current high–performance 
processor 

3)  Speed – most current high-performance 
4)  Internal hard drive – adequate storage for three ye ars 

data for entire system 
5)  Modem (where needed) – most current high-performanc e    
6)  Display –color min resolution 1024X768, capable of 

simultaneous display of all monitored units 
7)  Printer – current HP Color Desk Jet Series 
8)  Keyboard - MS Windows compatible 
9)  Mouse - MS Windows compatible 

h.  Machine Room Hardware 
1)  Controller interface panels shall utilize high qual ity 

printed circuit boards 
2)  Compatible with all types and makes of controllers 
3)  Modular design - capable of future expansion  

i.  Network capability 
1)  Minimum number of nodes: 500 
2)  Minimum I/O points per node (input or output): 2040  
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3)  Access time to status bit change (typical 6-car ban k): 
<25ms 

4)  Must be Capable of operating on RS485, RS422, Ether net, 
Token Ring, Arc-net, Lift-Net, Fiber-Optic and mixe d WAN 
TCPIP Networks. 

j.  The system shall display and record the following i nformation 
for each monitored unit: 
1)  (The following is intended as a guideline – hardwar e 

connections to each status point mentioned on every  
control system may be impractical.  Serial data lin ks 
may include many more points.) 

2)  Applies to both hydraulic and traction elevators 
a)  Group operational mode 
b)  In/out of service 
c)  In/out of group service 
d)  Emergency power 
e)  Supervisory failure 
f)  Location and direction of hall calls 

3)  Individual car status - expandable menus  
a)  Direction of travel 
b)  Independent service 
c)  Inspection service 
d)  Fire service 
e)  Position of elevator 
f)  Door status (open, opening, closing, closed) 
g)  Door dwell time 
h)  Load by-pass 
i)  Emergency power 
j)  Power on/off 
k)  Door detector 
l)  Safety circuit 
m) Door zone 
n)  Stop switch 
o)  Alarm button 
p)  Registered Car Calls 

4)  Keyboard, Mouse and time clock control capabilities  
(where applicable) 
a)  Floor lockouts (car or hall) 
b)  Lobby recall 
c)  VIP service 
d)  Fireman's service 
e)  Hospital Code Blue 
f)  Up/Down Peak 

5)  Faults monitored with visual and audible alarm, 
triggered by combinations of any of the above statu s 
points 
a)  Safety circuit 
b)  Alarm bell 
c)  Door reversal devise 
d)  Earthquake 
e)  Other faults that will render the unit inoperable 

k.  Reports 
1)  Reports shall be available in color graphical forma t 

both on-screen and printed on paper.  It shall be 
possible to conveniently switch from one report typ e to 
a different type, and from one bank to another usin g 
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minimal mouse clicks and key strokes.  Reports shal l be 
displayed after minimal waiting time. Data for all 
reports shall be continuously recorded and stored.  
Reports shall be displayed by simply selecting a da te 
and time range, bank of equipment, and report type.   
Date and time range selections shall carry forward from 
one report selection to the next.  Reporting functi ons 
shall be sub-divided into the following categories:  
a)  Traffic Reports 

(1)  Number of hall calls per floor (hall call 
distribution on a per floor basis) 

(2)  Number of hall calls per hour (24 hour time-
line) 

(3)  Hall call waiting times per floor (hall call 
waiting time distribution on a per floor 
basis) 

(4)  Hall call waiting times per hour (24 hour 
time-line) 

(5)  Distributed hall call response graph (24 hour 
time-line) 

(6)  Detailed hall call response graph (%calls / n 
seconds) 

(7)  Longest wait times including floor #, wait 
time, date, time, and direction 

b)  Fault Reports 
(1)  Ten most recent faults (most recent faults 

listed per bank) 
(2)  Fault log - displays the entire fault log for 

a given time period 
(3)  Faults per car (fault distribution on a per 

car basis) 
(4)  Faults per floor (fault distribution on a per 

floor basis) 
(5)  Faults per day (fault distribution on a per 

day or week basis) 
l.  Car Use Statistics 

1)  Car use by hour (24 hour time-line of car calls, ca r 
starts, door cycles, delayed car, load by pass) 

2)  Car use statistics (same as above, shown for an ent ire 
bank) 

m.  Group Service Log 
1)  Cars in service (24 hour time-line with text log of  

group availability of each car) 
2)  Indicator of percent time in useful service per uni t 
3)  Group functions (24 hour time line with text log of  

actuation of group functions - Up peak, Dn peak, Fi re 
Svc, Em Pwr, ect.) 

n.  Interactive Features 
1)  Security Access Features: The system where desired shall 

be capable of providing security enable / disable o f all 
hall and car calls through on – screen menus at a 
minimum. The monitoring system shall also be capabl e of 
interfacing directly with card readers and security  
keypads in stand-alone mode, and in-directly throug h a 
serial interface with a third party security system . 
When in stand-alone mode, the monitoring system sha ll 
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maintain a database of elevator users and security pass 
codes. When on secure mode the use of each elevator  will 
be recorded in a file together with the time, autho rized 
pass code and destination for each call. 

2)  Elevator Control Features: The system shall be capa ble 
where desired of controlling certain features on ea ch 
elevator.  All control points shall be capable of s even-
day twenty-four hour time clock automatic operation , or 
manual operation from the mouse and keyboard. The 
control points may include but not be limited to th e 
following (where desired on the particular job, all owed 
by local codes and available on the particular elev ator 
control equipment) 
a)  Lobby recall 
b)  Car call security lockout 
c)  Hall call security lockout 
d)  Fireman's Service 
e)  Independent service 
f)  VIP Service 
g)  Emergency Power Selected Car  
h)  Terrorist Service 
i)  Suspicious Person Return feature 

 
2.12  DESIGNATIONS 
 

A.  General: Provide to meet codes having jurisdiction.  Provide Braille 
and Arabic indications as specified; submit samples . 

 
B.  Braille/Arabic Indications: Provide separate cast m etal plates mounted 

as specified. Layout, arrangement, and configuratio n as directed by 
Owner. Background of indications painted selected c olor in epoxy 
paint. 

 
C.  Elevator Designations: Provide as part of the Brail le/Arabic 

indication plates at ground floor; single plate des ign including both 
Braille/Arabic and letter designation. Letter desig nation 3-inches 
high. Mount with high-strength contact cement; surf ace mounted. 
 

D.  Caduceus Symbol: Provide separate cast metal plate;  surface mount with 
high-strength contact cement. Provide of same desig n, finish and 
configuration as Braille indications on jambs. 

 
2.13  INTERCOMMUNICATION  SYSTEM 
 

A.  General: Provide intercommunication system complete  with talk back 
speakers, required auxiliary equipment and wiring. Include a 
preamplifier and associated equipment required to r eceive input from 
building. 

 
B.  Master Stations: 

 
1.  Guard Station: Arrange to communicate with any othe r station, any 

group of stations or all stations simultaneously; i nclude 
following devices. 
a.  Combination speaker-microphone. 
b.  Selector buttons for each station in system. 
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c.  A button for simultaneous conversation with all sta tions in 
system. 

d.  Talk-listen button; press to talk, release to liste n. 
e.  IN USE light to indicate when any master station is  in use. 
f.  Reset button; to disconnect call, extinguish in use  light, 

and reset selection buttons to free system for next  call. 
g.  Volume control. 

 
2.  Machine Rooms: Arrange to communicate with other ma ster stations 

and each elevator car within its group. In addition  to devices 
specified for Guard Control Station, provide a loud  ringing bell 
to announce calls to this unit. 

 
C.  Remote Stations: Provide combination speaker/microp hone in each 

elevator car. Mount in car operating panel as direc ted by Owner. 
 
2.14  DOOR  OPERATION  AND  CONTROL 
 

A.  Door Operator: 
 
1.  General: Provide master high-speed closed loop door  operator to 

open and close car and hoistway doors quietly and s moothly; mount 
operator independently of car enclosure or cab moun t with 
adequate sound control to prevent noise transmissio n into 
elevator cab. As manufactured by one of the followi ng, 
substations are unacceptable: 
a.  Wittur – AMD 2.0 with Supra Drive 
b.  Otis – Glide P Dual Motor 
 

2.  Speed: Opening; 2.5 fps. Closing; maximum allowable  by code. 
 

3.  Operation: Provide separate and adjustable timers t o establish 
minimum passenger transfer time for car stops and h all stops. 
Arrange to adjust transfer time at Dispatching Land ing separately 
from typical floor landings. 

 
A.  Door Protection: 

 
1.  Safety Device: Provide new, manufacturer’s standard  electronic 

safety edge with minimum of forty (40) light beams.  Edge to 
extend full height of opening. Locate to ensure dev ice is not 
damaged when door edge is struck. 

 
2.  Operation: Protect door opening with multiple light  beams 

covering the entire door opening; arrange to reopen  doors when 
beam(s) are interrupted, reestablishing beam(s) per mits doors to 
close. Doors remain open as long as light beam(s) i s interrupted. 
Provide nudging feature to close doors at reduced s peed and sound 
buzzer on car when doors are prevented from closing  for fifteen 
seconds; time to be adjustable from five seconds to  one minute. 
Provide adjustable passenger transfer door dwell ti mes. 

 
2.15  CAR  ENCLOSURE 
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A.  General: Retain existing. Elevator Contractor to in clude necessary 
adjustment, balancing and tuning to accommodate any  changes in weight 
up to 5% variation from the current weight of the e levators. 

 
B.  Car Body: Retain existing, and check and tighten al l fastenings. 

 
C.  Front Returns: Retain existing, refinish as necessa ry. 

 
1.  Provide duplex, GFCI protected type receptacle in c ar. Locate 

flush-mounted receptacle on the centerline of the m ain car 
operating panel, 150 mm (6 in.) above the car floor . 

 
D.  Transom: Retain existing, refinish as necessary. 

 
E.  Car Doors: Retain existing, and realign panels and replace or repair 

gibs as necessary.  Re-skin in stainless steel. 
 

F.  Ceiling: Refer to spec section 14 27 00 Elevator ca b interior finishes 
& fixtures. 

 
G.  Flooring: Refer to spec section 14 27 00 Elevator c ab interior 

finishes & fixtures. 
 

H.  Handrails: Refer to spec section 14 27 00 Elevator cab interior 
finishes & fixtures. 

 
I.  Sills: Retain existing. 

 
J.  Ventilation: Provide new Panasonic FV-11Q Continuou s duty Whisper fan. 

 
K.  Emergency Lighting: Provide system incorporating a self-contained 

battery system on car top with charger to maintain battery power; 
system to be capable of operating lights for a mini mum of four hours. 
System illuminates normal car fixtures or locates s eparate light 
fixture out of public view above car ceiling. 

 
2.16  HOISTWAY  ENTRANCES 
 

A.  General: Retain existing and make necessary modific ations to accept 
new door operator system. Paint all exposed ferrous  metal components 
and unfinished sheet metal black. 

 
B.  Unit Frames: Retain existing. 

 
C.  Door Panels: Retain existing, and realign panels fo r proper running 

clearances and replace or repair gibs as necessary.   Re-skin panels 
that have delaminated.  Repair any scratches. 

 
D.  Sight Guards:  Replace damaged or missing sight gua rds.  Properly 

affix any lose sight guards. 
 

E.  Doors Tracks and Hangers: New.  Same manufacturer a s door operator. 
 

F.  Door Closers: New; SmarTork, Inc. or sash weight. 
 

G.  Door Locks: New. Make compatible with new door oper ator system. 
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H.  Fascia: Retain existing, tighten and support to res olve any loose 

connections. If replacement is necessary provide mi nimum 16-gauge 
steel sheet. 

 
I.  Sills: Retain existing. 

 
 
PART 3 – EXECUTION 
 
3.1  PREPARATION 

 
A.  Field Measurements: Existing equipment data include d in these 

specifications is provided for Elevator Contractor’ s convenience only. 
Elevator Contractor is responsible to field verify equipment type, 
capacity, speed, floors served, arrangement, featur es, dimensions, 
conditions and other relevant characteristics befor e proceeding with 
Work, and to obtain field measurements and data for  related building 
systems associated with elevators required for prop er completion of 
this work.  
 

B.  Schedule:  
 

1.  Elevator Contractor to provide with their proposal a completion 
schedule, indicating the weeks required for enginee ring, 
manufacturing, shipping and installation, by elevat or. This 
schedule will be incorporated into the modernizatio n contract. 
Schedule should assume contract award within 30 day s of project 
bid date.  
 

2.  The schedule should assume only one elevator will b e taken out of 
service at one time.   
 

3.  Project Schedule Milestones: 
a.  Submission of Complete Shop Drawings 
b.  Material Delivery 
c.  Inspection Date per Elevator 

 
C.  Project Management: Elevator Contractor is to assig n a single project 

manager to manage the project from start to finish.  The project 
manager will be responsible for the effective coord ination of Elevator 
Contractor's activities and communication with Owne r.  Once material 
is delivered, project manager is required to visit property at least 
weekly and provide an in person update on status of  installation to 
building management. Project manager is also respon sible for 
coordinating monthly meetings and distribution of m eeting minutes for 
project duration. 
 

D.  Work Planning and Downtime: Pre-work and work seque nce is to be 
planned to minimize downtime and disruption to tena nts. Removing 
elevators from service, performing activities which  are likely to 
cause significant tenant disruption, or working out side of the 
elevator machine room, controller room, car or hois tway, are to be 
scheduled and coordinated with Owner.  
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E.  Pre-Work: Modernization downtime is to be reduced b y performing as 
much pre-work as possible prior to removing elevato rs from service for 
modernization. Elevator contractor to submit this s cope of work and a 
schedule, by elevator, as part of the submittal pac kage in accordance 
with the milestones set forth in the previous secti on. This shall 
include all work required to refurbish existing ret ained components, 
as well as modernization pre-work that can be compl eted before the 
elevators are taken out of service. A check list fo r this work is to 
be provided to Owner for approval prior to starting  this work, and 
provided again upon completion for approval. Pre-wo rk should include, 
but not be limited to, the following: 

 
1.  Hoist, Compensation and Governor Ropes: Inspect rop es and rope 

terminations; replace or shorten as needed. Equaliz e tension; 
clean and lubricate. Install hoist and compensation  rope 
lubricators and hoist rope equalization device. 
 

2.  Install new roller guides and retainer plates. 
 

3.  Pit: Inspect pit switches and rope tension switches ; replace as 
needed. 

 
4.  Guiderails: Inspect and tighten fastenings. Re-alig n if 

necessary. 
 

5.  Car Frames and Counterweights: Inspect and tighten fastenings. 
Eliminate rattles where present. 
 

6.  Hoistway Screening: Pre-install hoistway screening between 
adjacent elevators in common hoistway. 
 

7.  Equipment and Tool Staging: Deliver, haul and hoist  elevator 
equipment and tool boxes to be staged in work areas  as approved 
by Owner for efficient elevator modernization and i nstallation.  
 

8.  Fixtures: Pre-install hall fixtures and ancillary f ixtures where 
feasible. 
 

9.  Ride Quality:  Perform necessary adjustments to gui de rail system 
to achieve ride quality criteria specified. 

 
10.  Weights: Weigh cabs and counterweights prior to mod ernization. 
 

3.2  EXAMINATION 
 

A.  Verification of Conditions: Examine elevator areas to receive Work for 
compliance with requirements for installation toler ances and other 
conditions affecting performance. Examine hoistway openings, pits, 
overheads, and machine rooms as constructed and ver ify critical 
dimensions; examine supporting structure and other conditions under 
which elevator Work is to be installed. 

 
B.  Installation: Remedy conditions detrimental to the proper and timely 

completion of the Work. Proceed with installation o nly after 
unsatisfactory conditions have been corrected. 
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C.  Field Measurements: Verify dimensions before procee ding with Work. 
Obtain field measurements for Work accurately fitte d to other 
construction. 

 
D.  Documentation: Prepare a written report, endorsed b y the Elevator 

Contractor, listing dimensional discrepancies and c onditions 
detrimental to performance or indicating that dimen sions and 
conditions were found to be satisfactory. 

 
E.  Equipment Storage: On-site storage will be provided  for the new 

elevator equipment. 
 

F.  Variances: Elevator Contractor will assist with app lications and 
attend hearing for elevator related variances, if r equired. 

 
3.3  INSTALLATION 
 

A.  General: Comply with manufacturer’s written instruc tions, and per 
requirements of regulatory agencies. Finished work strong, rigid, neat 
in appearance and free from defects. Make plain sur faces smooth and 
free from warps and buckles; apply molded members s traight and true; 
make connections between various members tight to e liminate possible 
vibrations. 

 
B.  Project Management: 
 

1.  Job Site Meetings: Upon commencement of Work on-sit e project 
meetings will be held bi-weekly to review the statu s of the 
project, work completed to date, work to be complet ed in the next 
month, explanation for any delays that may occur, a nd corrective 
action to be taken to rectify difficulties and prev ent their 
reoccurrence. The frequency of these meeting may be  adjusted as 
necessary to ensure the project stays on track and schedule. 

 
2.  Reporting: For each on-site meeting, provide an upd ated schedule 

of work indicating original approved schedule and c urrent 
completion; separate schedule to be kept for each e levator group. 
Report to include modernization work completed in t he prior 
month, work planned for the next month, explanation  of any 
delays, disruptions or malfunctions and corrective action by 
Elevator Contractor to rectify difficulties and pre vent their 
reoccurrence. 

 
C.  Elevator Downtime: Only one (1) elevator per group will be removed 

from service at a time. Downtime to be kept to a mi nimum. 
 

D.  Exposed Work: Carefully flush fit in neat first-cla ss workmanlike 
manner; securely fasten by heavy metal reinforcemen ts on back. After 
making joints, dress, if necessary; leave no constr uction marks. Make 
joints neat and as close as possible at joints betw een removable and 
fixed portions. 

 
E.  Welded Construction: Provide welded connections for  installing 

elevator Work where bolted connections are not requ ired for subsequent 
removal or for normal operation, adjustment, inspec tion, maintenance, 
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and replacement of worn parts. Comply with AWS stan dards for 
workmanship and for qualifications of welding opera tors. 

 
F.  Lubrication: Lubricate operating parts of the syste m, including hoist 

ropes, as recommended by the manufacturer. 
 

G.  Manufacturer's Nameplates: Including trademarks and  other identifying 
symbols; not permitted on surfaces visible to publi c. 

 
H.  Graphics: Engrave on fixtures when visible to publi c; Helvetica 

Medium, unless otherwise directed. 
 

I.  Fasteners: Not permitted on surfaces exposed to pub lic view, except as 
specified. Where specified and shown, fasteners exp osed to public view 
to be #10-32 tamper resistant Security Torx type; m aterial and finish 
to match adjacent surface. 

 
J.  Key Switches: Provide key switches from a single fa bricator, using 

same key design. Provide separate key for each swit ch unless otherwise 
specified; include master key to operate all switch es, unless 
restricted by code. Barrel type key switch is unacc eptable. 

 
3.4  FIELD  QUALITY  CONTROL 
 

A.  Acceptance Testing: On completion of the elevator i nstallation and 
before permitting use, either temporary or permanen t, of elevators, 
perform acceptance tests as required and recommende d by ASME A17.1 and 
by governing regulations and agencies. 

 
B.  Tests: Provide required personnel, test instruments  and equipment to 

assist Owner, and Consultants in making following t ests. 
 

1.  Performance: Check following for compliance with De sign Criteria 
and Performance requirements, as specified. 
a.  Contract speed. 
b.  Floor to floor times. 
c.  Vertical acceleration, deceleration. 
d.  Leveling. 
e.  Door operation. 
f.  Horizontal acceleration. 

 
2.  Motor Control: 

a.  Full load test on Normal and Standby Power. 
b.  Starting. 
c.  Load weighing. 

 
3.  Operations: Demonstrate Automatic and Special Opera tions comply 

with Contract Documents. 
 

C.  Ride Quality: Post modernization, test for horizont al and vertical 
vibration with a recording accelerometer with a sen sitivity to 
accelerations in the range of 1 to 10 Hz. Record fu ll elevator trip 
from top to bottom and bottom to top.  Ride quality  to meet or exceed 
design criteria specified in Section 1.3. 
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D.  Inspections: Assist Owner and Consultant in making inspections to 
assure workmanship and equipment comply with the Co ntract Documents. 
 

E.  Correction: Replace or remedy defects and discrepan cies at no cost to 
Owner.  Elevator Contractor will cover all elevator  consultant costs 
to verify uncompleted punchlist items. 

 
F.  Protection: Protect finished surfaces until Substan tial Completion; 

replace damaged material. 
 
3.5  DEMONSTRATION 
 

A.  General: Manufacturer’s factory-authorized service representative to 
train Owner’s personnel in the operation of the ele vator systems. 
Refer to Division 01 Section. 

 
B.  Equipment: Check operation of each elevator with Ow ner’s personnel 

present and before Substantial Completion. Determin e that operational 
systems and devices are functioning properly. 

 
C.  Instruction: Instruct Owner's personnel in proper u se, maintenance, 

adjustment, and repair of each system. Provide a mi nimum of one (1) 
day of training, including necessary materials to t he building staff 
in the operation of each system and security featur e. 

 
D.  Tenant Hosting: During the first week of operation provide training, 

assistance, and necessary materials for the educati on of building 
tenants, hoisted in the main building lobby. 

 
 
 

END OF SECTION 
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SECTION 21 05 11 
COMMON WORK RESULTS FOR FIRE SUPPRESSION 

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section apply to all se ctions of Division 21.  

B. Definitions: 

1. Exposed: Piping and equipment exposed to view in  finished rooms.  

2. Option or optional: Contractor's choice of an al ternate material or 

method.  

1.2 RELATED WORK  

A.  Section 01 00 00, GENERAL REQUIREMENTS. 

B.  Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

C. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS  FOR NON-STRUCTURAL 

COMPONENTS 

1.3 QUALITY ASSURANCE  

A. Products Criteria: 

1. Standard Products: Material and equipment shall be the standard 

products of a manufacturer regularly engaged in the  manufacture of 

the products for at least 3 years. See other specif ication sections 

for any exceptions. 

2. Equipment Service: Products shall be supported b y a service 

organization which maintains a complete inventory o f repair parts and 

is located reasonably close to the site. 

3. Multiple Units: When two or more units of materi als or equipment of 

the same type or class are required, these units sh all be products of 

one manufacturer. 

4. Assembled Units: Manufacturers of equipment asse mblies, which use 

components made by others, assume complete responsi bility for the 

final assembled product. 

5. Nameplates: Nameplate bearing manufacturer's nam e or identifiable 

trademark shall be securely affixed in a conspicuou s place on 

equipment, or name or trademark cast integrally wit h equipment, 

stamped or otherwise permanently marked on each ite m of equipment. 

6. Asbestos products or equipment or materials cont aining asbestos shall 

not be used. 

B. Manufacturer's Recommendations: Where installati on procedures or any 

part thereof are required to be in accordance with the recommendations 

of the manufacturer of the material being installed , printed copies of 

these recommendations shall be furnished to the Res ident Engineer prior 
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to installation. Installation of the item will not be allowed to proceed 

until the recommendations are received. Failure to furnish these 

recommendations can be cause for rejection of the m aterial.  

C. Guaranty: In GENERAL CONDITIONS.  

D. Supports for sprinkler piping shall be in confor mance with NFPA 13. 

E. Supports for standpipe shall be in conformance w ith NFPA 14.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. Manufacturer's Literature and Data: Submit under  the pertinent section 

rather than under this section.  

1. Equipment and materials identification.  

2. Fire-stopping materials.  

3. Hangers, inserts, supports and bracing. Provide load calculations for 

variable spring and constant support hangers.  

4. Wall, floor, and ceiling plates.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American Society for Testing and Materials (ASTM ):  

A36/A36M-2001...........Carbon Structural Steel 

A575-96.................Steel Bars, Carbon, Merchan t Quality, M-Grades R 

(2002) 

E84-2003................Standard Test Method for Bu rning Characteristics 

of Building Materials  

E119-2000...............Standard Test Method for Fi re Tests of Building 

Construction and Materials  

C. National Fire Protection Association (NFPA):  

90A-96..................Installation of Air Conditi oning and Ventilating 

Systems  

101-97..................Life Safety Code  

PART 2 - PRODUCTS  

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Coordinate location of piping, sleeves, inserts,  hangers, and equipment. 

Locate piping, sleeves, inserts, hangers, and equip ment clear of 

windows, doors, openings, light outlets, and other services and 
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utilities. Follow manufacturer's published recommen dations for 

installation methods not otherwise specified.  

B. Protection and Cleaning:  

1. Equipment and materials shall be carefully handl ed, properly stored, 

and adequately protected to prevent damage before a nd during 

installation, in accordance with the manufacturer's  recommendations 

and as approved by the Resident Engineer. Damaged o r defective items 

in the opinion of the Resident Engineer, shall be r eplaced.  

2. Protect all finished parts of equipment, such as  shafts and bearings 

where accessible, from rust prior to operation by m eans of protective 

grease coating and wrapping. Close pipe openings wi th caps or plugs 

during installation. Tightly cover and protect equi pment against 

dirt, water chemical, or mechanical injury. At comp letion of all work 

thoroughly exposed materials and equipment.  

C. Concrete and Grout: Use concrete and shrink comp ensating grout 25 MPa 

(3000 psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE 

CONCRETE.  

D. Install gages, valves, and other devices with du e regard for ease in 

reading or operating and maintaining said devices. Locate and position 

gages to be easily read by operator or staff standi ng on floor or 

walkway provided. Servicing shall not require disma ntling adjacent 

equipment or pipe work.  

E. Work in Existing Building:  

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS, 

Article, ALTERATIONS, and Article, RESTORATION of t he Section 01 00 

00, GENERAL REQUIREMENTS for relocation of existing  equipment, 

alterations and restoration of existing building(s) .  

2. As specified in Section 01 00 00, GENERAL REQUIR EMENTS, Article, 

OPERATIONS AND STORAGE AREAS, make alterations to e xisting service 

piping at times that will least interfere with norm al operation of 

the facility.  

3. Cut required openings through existing masonry a nd reinforced 

concrete using diamond core drills. Use of pneumati c hammer type 

drills, impact type electric drills, and hand or ma nual hammer type 

drills, will be permitted only with approval of the  Resident 

Engineer. Locate openings that will least effect st ructural slabs, 

columns, ribs or beams. Refer to the Resident Engin eer for 

determination of proper design for openings through  structural 

sections and opening layouts approval, prior to cut ting or drilling 

into structure. After Resident Engineer's approval,  carefully cut 
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opening through construction no larger than absolut ely necessary for 

the required installation.  

F. Switchgear Drip Protection: Every effort shall b e made to eliminate the 

installation of pipe above electrical and telephone  switchgear. If this 

is not possible, encase pipe in a second pipe with a minimum of joints.  

G. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not conveniently accessible for operation  and maintenance, 

equipment shall be removed and reinstalled or remed ial action 

performed as directed at no additional cost to the Government. 

2. The term "conveniently accessible" is defined as  capable of being 

reached without the use of ladders, or without clim bing or crawling 

under or over obstacles such as motors, fans, pumps , belt guards, 

transformers, high voltage lines, piping, and ductw ork. 

3.2 OPERATING AND PERFORMANCE TESTS  

A. Prior to the final inspection, perform required tests as specified in 

Section 01 00 00, GENERAL REQUIREMENTS, Article, TE STS and submit the 

test reports and records to the Resident Engineer.  

B. Should evidence of malfunction in any tested sys tem, or piece of 

equipment or component part thereof, occur during o r as a result of 

tests, make proper corrections, repairs or replacem ents, and repeat 

tests at no additional cost to the Government.  

C. When completion of certain work or system occurs  at a time when final 

control settings and adjustments cannot be properly  made to make 

performance tests, then make performance tests for heating systems and 

for cooling systems respectively during first actua l seasonal use of 

respective systems following completion of work.  

3.3 INSTRUCTIONS TO VA PERSONNEL 

 Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00, 

GENERAL REQUIREMENTS.  

- - - E N D - - - 
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SECTION 21 13 13 
WET-PIPE SPRINKLER SYSTEMS 

 
PART 1 - GENERAL 

 
1.1 SCOPE OF WORK  

A. Design, installation and testing shall be in acc ordance with  

NFPA 13 except for specified exceptions. 

  B. Modification of the existing sprinkler system as indicated on the 

drawings and as further required by these specifica tions. 

1.2 RELATED WORK 

A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A ND SAMPLES. 

B. Section 07 84 00, FIRESTOPPING, Treatment of pen etrations through rated 

enclosures. 

C. Section 21 05 11 COMMON WORK RESULTS FOR FIRE SU PPRESSION  

1.3 QUALITY ASSURANCE 

A. Installer Reliability: The installer shall posse ss a valid State of fire 

sprinkler contractor's license. The installer shall  have been actively 

and successfully engaged in the installation of com mercial automatic 

sprinkler systems for the past ten years. 

B. Materials and Equipment: All equipment and devic es shall be of a make 

and type listed by UL and approved by FM, or other nationally recognized 

testing laboratory for the specific purpose for whi ch it is used. All 

materials, devices, and equipment shall be approved  by the VA. 

C. Submittals: Submit as one package in accordance with Section 01 33 23, 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. Prepare d etailed working 

drawings that are signed by a NICET Level III or Le vel IV Sprinkler 

Technician or stamped by a Registered Professional Engineer practicing 

in the field of Fire Protection Engineering. As Gov ernment review is for 

technical adequacy only, the installer remains resp onsible for 

correcting any conflicts with other trades and buil ding construction 

that arise during installation. Partial submittals will not be accepted. 

Material submittals shall be approved prior to the purchase or delivery 

to the job site. Suitably bind submittals in notebo oks or binders and 

provide index referencing the appropriate specifica tion section. 

Submittals shall include, but not be limited to, th e following: 

1. Qualifications: 

a. Provide a copy of the installing contractors, fi re sprinkler and 

state contractor licenses.  
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b. Provide a copy of the NICET certification for th e NICET Level III 

or Level IV Sprinkler Technician who prepared and s igned the 

detailed working drawings unless the drawings are s tamped by a 

Registered Professional Engineer practicing in the field of Fire 

Protection Engineering. 

2. Drawings: Submit detailed 1:100 (1/8 inch) scale  (minimum) working 

drawings conforming to NFPA 13. Include a site plan  showing the 

piping to the water supply test location.  

3. Manufacturers Data Sheets:  

a. Provide for materials and equipment proposed for  use on the 

system. Include listing information and installatio n instructions 

in data sheets. Where data sheet describes items in  addition to 

that item being submitted, clearly identify propose d item on the 

sheet. 

4. Calculation Sheets: Submit hydraulic calculation  sheets in tabular 

form conforming to the requirements and recommendat ions of NFPA 13. 

5. Final Document Submittals: Provide as-built draw ings, testing and 

maintenance instructions in accordance with the req uirements in 

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

Submittals shall include, but not be limited to, th e following: 

a. One complete set of reproducible as-built drawin gs showing the 

installed system with the specific interconnections  between the 

waterflow switch or pressure switch and the fire al arm equipment. 

b. Complete, simple, understandable, step-by-step, testing 

instructions giving recommended and required testin g frequency of 

all equipment, methods for testing all equipment, a nd a complete 

trouble shooting manual. Provide maintenance instru ctions on 

replacing any components of the system including in ternal parts, 

periodic cleaning and adjustment of the equipment a nd components 

with information as to the address and telephone nu mber of both 

the manufacturer and the local supplier of each ite m. 

c. Material and Testing Certificate: Upon completio n of the sprinkler 

system installation or any partial section of the s ystem, 

including testing and flushing, provide a copy of a  completed 

Material and Testing Certificate as indicated in NF PA 13. 

d. Certificates shall document all parts of the ins tallation. 

e. Instruction Manual: Provide one copy of the inst ruction manual 

covering the system in a flexible protective cover and mount in an 

accessible location adjacent to the riser. 
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D. Design Basis Information: Provide design, materi als, equipment, 

installation, inspection, and testing of the automa tic sprinkler system 

in accordance with the requirements of NFPA 13. Rec ommendations in 

appendices shall be treated as requirements. 

1. Perform hydraulic calculations in accordance wit h NFPA 13 utilizing 

the Area/Density method. Do not restrict design are a reductions 

permitted for using quick response sprinklers throu ghout by the 

required use of standard response sprinklers in the  areas identified 

in this section. 

2. Sprinkler Protection: To determining spacing and  sizing, apply the 

following coverage classifications: 

a. Light Hazard Occupancies: Patient care, treatmen t, and customary 

access areas. 

b. Ordinary Hazard Group 1 Occupancies: Mechanical Equipment Rooms, 

Transformer Rooms, Electrical Switchgear Rooms, Ele ctric Closets, 

Elevator Shafts, Elevator Machine Rooms. 

c. Ordinary Hazard Group 2 Occupancies: Storage roo ms, laundry, 

kitchens, kitchen storage areas, storage areas, bui lding 

management storage, and file storage areas for the entire area of 

the space up to 140 square meters (1500 square feet . 

d. Request clarification from the Government for an y hazard 

classification not identified. 

3. Hydraulic Calculations: Calculated demand includ ing hose stream 

requirements shall fall no less than 10 percent bel ow the available 

water supply curve. 

 
1.4 APPLICABLE PUIBLICATIONS 

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. National Fire Protection Association (NFPA): 

13-2013.................Installation of Sprinkler S ystems 

101-2006................Safety to Life from Fire in  Buildings and 

Structures (Life Safety Code) 

170-2009................Fire Safety Symbols 

C. Underwriters Laboratories, Inc. (UL): 

Fire Protection Equipment Directory – 2001 

D. Factory Mutual Engineering Corporation (FM): 

Approval Guide – 2001 

E. International Building Code – 2012 
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F. Foundation for Cross-Connection Control and Hydr aulic Research-2005 

PART 2 PRODUCTS 

2.1 PIPING & FITTINGS 

A. Sprinkler systems in accordance with NFPA 13.  

2.2 IDENTIFICATION SIGNS/HYDRAULIC PLACARDS 

 Plastic, steel or aluminum signs with white letter ing on a red 

background with holes for easy attachment. Enter pe rtinent data for each 

system on the hydraulic placard. 

2.3 PIPE HANGERS AND SUPPORTS 

 Supports, hangers, etc., of an approved pattern pl acement to conform to 

NFPA 13. System piping shall be substantially suppo rted to the building 

structure. The installation of hangers and supports  shall adhere to the 

requirements set forth in NFPA 13, Standard for Ins tallation of 

Sprinkler Systems. Materials used in the installati on or construction of 

hangers and supports shall be listed and approved f or such application. 

Hangers or supports not specifically listed for ser vice shall be 

designed and bear the seal of a professional engine er.  

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installation shall be accomplished by the licens ed contractor. Provide a 

qualified technician, experienced in the installati on and operation of 

the type of system being installed, to supervise th e installation and 

testing of the system. 

B. Installation of Piping: Accurately cut pipe to m easurements established 

by the installer and work into place without spring ing or forcing. In 

any situation where bending of the pipe is required , use a standard 

pipe-bending template. Install concealed piping in spaces that have 

finished ceilings. Where ceiling mounted equipment exists, such as in 

operating and radiology rooms, install sprinklers s o as not to obstruct 

the movement or operation of the equipment. Sidewal l heads may need to 

be utilized. Locate piping in stairways as near to the ceiling as 

possible to prevent tampering by unauthorized perso nnel, and to provide 

a minimum headroom clearance of 2250 mm (seven feet  six inches). To 

prevent an obstruction to egress, provide piping cl earances in 

accordance with NFPA 101. 

C. Repairs: Repair damage to the building or equipm ent resulting from the 

installation of the sprinkler system by the install er at no additional 

expense to the Government. 
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D. Interruption of Service: There shall be no inter ruption of the existing 

sprinkler protection, water, electric, or fire alar m services without 

prior permission of the Contracting Officer. Contra ctor shall develop an 

interim fire protection program where interruptions  involve in occupied 

spaces. Request in writing at least one week prior to the planned 

interruption. 

3.2 INSPECTION AND TEST 

A. Final Inspection and Testing: Subject system to tests in accordance with 

NFPA 13, and when all necessary corrections have be en accomplished, 

advise COTR/Resident Engineer to schedule a final i nspection and test. 

Connection to the fire alarm system shall have been  in service for at 

least ten days prior to the final inspection, with adjustments made to 

prevent false alarms. Furnish all instruments, labo r and materials 

required for the tests and provide the services of the installation 

foreman or other competent representative of the in staller to perform 

the tests. Correct deficiencies and retest system a s necessary, prior to 

the final acceptance. Include the operation of all features of the 

systems under normal operations in test. 

 

- - - E N D - - - 
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SECTION 23 05 11 
COMMON WORK RESULTS FOR HVAC  

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section apply to all se ctions of Division 23.  

B. Definitions: 

1. Exposed: Piping, ductwork, and equipment exposed  to view in finished 

rooms.  

2. Option or optional: Contractor's choice of an al ternate material or 

method.  

3. RE: Resident Engineer 

4. COTR: Contracting Officer’s Technical Representa tive. 

1.2 RELATED WORK  

A.  Section 00 72 00, GENERAL CONDITIONS 

B.  Section 01 00 00, GENERAL REQUIREMENTS 

C.  Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES 

//D. Section 02 82 11, TRADITIONAL ASBESTOS ABATEME NT // 

//E. Section 13 05 41, SEISMIC RESTRAINT REQUIREMEN TS FOR NON-STRUCTURAL 

COMPONENTS// 

F. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING and 

EQUIPMENT 

 G. Section 23 81 00, DECENTRALIZED UNITARY HVAC EQ UIPMENT 

 H. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL I NSTALLATIONS 

 

1.3 QUALITY ASSURANCE  

A. Mechanical, electrical and associated systems sh all be safe, reliable, 

efficient, durable, easily and safely operable and maintainable, easily 

and safely accessible, and in compliance with appli cable codes as 

specified. The systems shall be comprised of high q uality institutional-

class and industrial-class products of manufacturer s that are 

experienced specialists in the required product lin es. All construction 

firms and personnel shall be experienced and qualif ied specialists in 

industrial and institutional HVAC  

B. Equipment Vibration Tolerance: 

1. Refer to Section 23 05 41, NOISE AND VIBRATION C ONTROL FOR HVAC 

PIPING and EQUIPMENT. Equipment shall be factory-ba lanced to this 

tolerance and re-balanced on site, as necessary. 

D. Products Criteria: 
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1. Standard Products: Material and equipment shall be the standard 

products of a manufacturer regularly engaged in the  manufacture of 

the products for at least 3 years (or longer as spe cified elsewhere). 

The design, model and size of each item shall have been in 

satisfactory and efficient operation on at least th ree installations 

for approximately three years. However, digital ele ctronics devices, 

software and systems such as controls, instruments,  computer work 

station, shall be the current generation of technol ogy and basic 

design that has a proven satisfactory service recor d of at least 

three years. See other specification sections for a ny exceptions 

and/or additional requirements. 

2. All items furnished shall be free from defects t hat would adversely 

affect the performance, maintainability and appeara nce of individual 

components and overall assembly. 

3. Conform to codes and standards as required by th e specifications. 

Conform to local codes, if required by local author ities such as the 

natural gas supplier, if the local codes are more s tringent then 

those specified. Refer any conflicts to the Residen t Engineer. 

4. Multiple Units: When two or more units of materi als or equipment of 

the same type or class are required, these units sh all be products of 

one manufacturer. 

5. Assembled Units: Manufacturers of equipment asse mblies, which use 

components made by others, assume complete responsi bility for the 

final assembled product. 

6. Nameplates: Nameplate bearing manufacturer's nam e or identifiable 

trademark shall be securely affixed in a conspicuou s place on 

equipment, or name or trademark cast integrally wit h equipment, 

stamped or otherwise permanently marked on each ite m of equipment. 

7. Asbestos products or equipment or materials cont aining asbestos shall 

not be used. 

E. Equipment Service Organizations:  

1. HVAC: Products and systems shall be supported by  service 

organizations that maintain a complete inventory of  repair parts and 

are located within 50 miles  to the site.  

F. HVAC Mechanical Systems Welding: Before any weld ing is performed, 

contractor shall submit a certificate certifying th at welders comply 

with the following requirements: 

1. Qualify welding processes and operators for pipi ng according to ASME 

"Boiler and Pressure Vessel Code", Section IX, "Wel ding and Brazing 

Qualifications". 
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2. Comply with provisions of ASME B31 series "Code for Pressure Piping". 

3. Certify that each welder has passed American Wel ding Society (AWS) 

qualification tests for the welding processes invol ved, and that 

certification is current. 

G. Execution (Installation, Construction) Quality: 

1. Apply and install all items in accordance with m anufacturer's written 

instructions. Refer conflicts between the manufactu rer's instructions 

and the contract drawings and specifications to the  Resident Engineer 

for resolution. Provide written hard copies or comp uter files of 

manufacturer’s installation instructions to the Res ident Engineer at 

least two weeks prior to commencing installation of  any item. 

Installation of the item will not be allowed to pro ceed until the 

recommendations are received. Failure to furnish th ese 

recommendations is a cause for rejection of the mat erial. 

2. Provide complete layout drawings required by Par agraph, SUBMITTALS.  

Do not commence construction work on any system unt il the layout 

drawings have been approved. 

H. Upon request by Government, provide lists of pre vious installations for 

selected items of equipment.  Include contact perso ns who will serve as 

references, with telephone numbers and e-mail addre sses. 

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT DATA, 

AND SAMPLES, and with requirements in the individua l specification 

sections.  

B. Contractor shall make all necessary field measur ements and 

investigations to assure that the equipment and ass emblies will meet 

contract requirements. 

C. If equipment is submitted which differs in arran gement from that shown, 

provide drawings that show the rearrangement of all  associated systems. 

Approval will be given only if all features of the equipment and 

associated systems, including accessibility, are eq uivalent to that 

required by the contract. 

D. Prior to submitting shop drawings for approval, contractor shall certify 

in writing that manufacturers of all major items of  equipment have each 

reviewed drawings and specifications, and have join tly coordinated and 

properly integrated their equipment and controls to  provide a complete 

and efficient installation. 

E. Submittals and shop drawings for interdependent items, containing 

applicable descriptive information, shall be furnis hed together and 

complete in a group. Coordinate and properly integr ate materials and 
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equipment in each group to provide a completely com patible and 

efficient. 

F. Layout Drawings:  

1. Submit complete consolidated and coordinated lay out drawings for all 

new systems, and for existing systems that are in t he same areas. 

Refer to Section 00 72 00, GENERAL CONDITIONS, Arti cle, SUBCONTRACTS 

AND WORK COORDINATION.  

2. The drawings shall include plan views, elevation s and sections of all 

systems and shall be on a scale of not less than 1: 32 (3/8-inch equal 

to one foot). Clearly identify and dimension the pr oposed locations 

of the principal items of equipment. The drawings s hall clearly show 

locations and adequate clearance for all equipment,  piping, valves, 

control panels and other items. Show the access mea ns for all items 

requiring access for operations and maintenance. Pr ovide detailed 

layout drawings of all piping and duct systems. 

3. Do not install equipment foundations, equipment or piping until 

layout drawings have been approved.  

4. In addition, for HVAC systems, provide details o f the following: 

a. Hangers, inserts, supports, and bracing.  

I. Manufacturer's Literature and Data: Submit under  the pertinent section 

rather than under this section.  

1. Submit belt drive with the driven equipment. Sub mit selection data 

for specific drives when requested by the Resident Engineer.  

2. Submit electric motor data and variable speed dr ive data with the 

driven equipment.  

3. Equipment and materials identification.  

4. Fire-stopping materials.  

5. Hangers, inserts, supports and bracing. Provide load calculations for 

variable spring and constant support hangers.   

6. Wall, floor, and ceiling plates.  

J. HVAC Maintenance Data and Operating Instructions :  

1. Maintenance and operating manuals in accordance with Section 01 00 

00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, fo r systems and 

equipment.  

2. Provide a listing of recommended replacement par ts for keeping in 

stock supply, including sources of supply, for equi pment. Include in 

the listing belts for equipment: Belt manufacturer,  model number, 

size and style, and distinguished whether of multip le belt sets.  

K. Provide copies of approved HVAC equipment submit tals to the Testing, 

Adjusting and Balancing Subcontractor.  
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1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Air Conditioning, Heating and Refrigeration Inst itute (AHRI):  

430-2009................Central Station Air-Handlin g Units  

C. American National Standard Institute (ANSI):  

B31.1-2007..............Power Piping  

D. Rubber Manufacturers Association (ANSI/RMA):  

IP-20-2007..............Specifications for Drives U sing Classical 

V-Belts and Sheaves 

IP-21-2009..............Specifications for Drives U sing Double-V 

(Hexagonal) Belts  

IP-22-2007..............Specifications for Drives U sing Narrow V-Belts 

and Sheaves  

E. Air Movement and Control Association (AMCA):  

410-96..................Recommended Safety Practice s for Air Moving 

Devices  

F. American Society of Mechanical Engineers (ASME):   

Boiler and Pressure Vessel Code (BPVC):  

Section I-2007..........Power Boilers 

Section IX-2007.........Welding and Brazing Qualifi cations  

 Code for Pressure Piping: 

B31.1-2007..............Power Piping 

G. American Society for Testing and Materials (ASTM ):  

A36/A36M-08.............Standard Specification for Carbon Structural 

Steel 

A575-96(2007)...........Standard Specification for Steel Bars, Carbon, 

Merchant Quality, M-Grades  

E84-10..................Standard Test Method for Su rface Burning 

Characteristics of Building Materials  

E119-09c................Standard Test Methods for F ire Tests of Building 

Construction and Materials  

H. Manufacturers Standardization Society (MSS) of t he Valve and Fittings 

Industry, Inc:  

SP-58-2009..............Pipe Hangers and Supports-M aterials, Design and 

Manufacture, Selection, Application, and 

Installation  

SP 69-2003..............Pipe Hangers and Supports-S election and 

Application 
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SP 127-2001.............Bracing for Piping Systems,  Seismic – Wind – 

Dynamic, Design, Selection, Application 

I.  National Electrical Manufacturers Association (NEMA ): 

MG-1-2009...............Motors and Generators 

J. National Fire Protection Association (NFPA):  

31-06...................Standard for Installation o f Oil-Burning 

Equipment 

54-09...................National Fuel Gas Code 

70-08...................National Electrical Code 

85-07...................Boiler and Combustion Syste ms Hazards Code 

90A-09..................Standard for the Installati on of Air 

Conditioning and Ventilating Systems  

101-09..................Life Safety Code  

1.6 DELIVERY, STORAGE AND HANDLING  

A. Protection of Equipment:  

1. Equipment and material placed on the job site sh all remain in the 

custody of the Contractor until phased acceptance, whether or not the 

Government has reimbursed the Contractor for the eq uipment and 

material. The Contractor is solely responsible for the protection of 

such equipment and material against any damage. 

2. Place damaged equipment in first class, new oper ating condition; or, 

replace same as determined and directed by the Resi dent Engineer. 

Such repair or replacement shall be at no additiona l cost to the 

Government. 

3. Protect interiors of new equipment and piping sy stems against entry 

of foreign matter. Clean both inside and outside be fore painting or 

placing equipment in operation. 

4. Existing equipment and piping being worked on by  the Contractor shall 

be under the custody and responsibility of the Cont ractor and shall 

be protected as required for new work. 

B. Cleanliness of Piping and Equipment Systems: 

1. Exercise care in storage and handling of equipme nt and piping 

material to be incorporated in the work. Remove deb ris arising from 

cutting, threading and welding of piping. 

2. Piping systems shall be flushed, blown or pigged  as necessary to 

deliver clean systems. 

3. Clean interior of all tanks prior to delivery fo r beneficial use by 

the Government. 

4. Boilers shall be left clean following final inte rnal inspection by 

Government insurance representative or inspector. 
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5. Contractor shall be fully responsible for all co sts, damage, and 

delay arising from failure to provide clean systems . 

  1.7 JOB CONDITIONS – WORK IN EXISTING BUILDING 

A. Building Operation: Government employees will be  continuously operating 

and managing all facilities, including temporary fa cilities, that serve 

the medical center.  

B. Maintenance of Service: Schedule all work to per mit continuous service 

as required by the medical center.  

C. Steam and Condensate Service Interruptions: Limi ted steam and condensate 

service interruptions, as required for interconnect ions of new and 

existing systems, will be permitted by the Resident  Engineer during 

periods when the demands are not critical to the op eration of the 

medical center. These non-critical periods are limi ted to between 8 pm 

and 5 am in the appropriate off-season (if applicab le).  Provide at 

least one week advance notice to the Resident Engin eer.  

D. Phasing of Work: Comply with all requirements sh own on drawings or 

specified. 

E. Building Working Environment: Maintain the archi tectural and structural 

integrity of the building and the working environme nt at all times. 

Maintain the interior of building at 18 degrees C ( 65 degrees F) 

minimum. Limit the opening of doors, windows or oth er access openings to 

brief periods as necessary for rigging purposes. No  storm water or 

ground water leakage permitted. Provide daily clean -up of construction 

and demolition debris on all floor surfaces and on all equipment being 

operated by VA.  

F. Acceptance of Work for Government Operation: As new facilities are made 

available for operation and these facilities are of  beneficial use to 

the Government, inspections will be made and tests will be performed. 

Based on the inspections, a list of contract defici encies will be issued 

to the Contractor. After correction of deficiencies  as necessary for 

beneficial use, the Contracting Officer will proces s necessary 

acceptance and the equipment will then be under the  control and 

operation of Government personnel. 

 

PART 2 - PRODUCTS  

2.1 FACTORY-ASSEMBLED PRODUCTS 

A. Provide maximum standardization of components to  reduce spare part 

requirements. 

B. Manufacturers of equipment assemblies that inclu de components made by 

others shall assume complete responsibility for fin al assembled unit. 
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1. All components of an assembled unit need not be products of same 

manufacturer. 

2. Constituent parts that are alike shall be produc ts of a single 

manufacturer. 

3. Components shall be compatible with each other a nd with the total 

assembly for intended service. 

4. Contractor shall guarantee performance of assemb lies of components, 

and shall repair or replace elements of the assembl ies as required to 

deliver specified performance of the complete assem bly. 

C. Components of equipment shall bear manufacturer' s name and trademark, 

model number, serial number and performance data on  a name plate 

securely affixed in a conspicuous place, or cast in tegral with, stamped 

or otherwise permanently marked upon the components  of the equipment. 

D. Major items of equipment, which serve the same f unction, must be the 

same make and model. Exceptions will be permitted i f performance 

requirements cannot be met. 

2.2 COMPATIBILITY OF RELATED EQUIPMENT  

 Equipment and materials installed shall be compati ble in all respects 

with other items being furnished and with existing items so that the 

result will be a complete and fully operational pla nt that conforms to 

contract requirements. 

2.3 LIFTING ATTACHMENTS  

 Provide equipment with suitable lifting attachment s to enable equipment 

to be lifted in its normal position. Lifting attach ments shall withstand 

any handling conditions that might be encountered, without bending or 

distortion of shape, such as rapid lowering and bra king of load. 

2.4 ELECTRIC MOTORS  

A. All material and equipment furnished and install ation methods shall 

conform to the requirements of Section 23 05 12, GE NERAL MOTOR 

REQUIREMENTS FOR HVAC AND STEAM GENERATION EQUIPMENT; Section 26 29 11, 

LOW-VOLTAGE MOTOR STARTERS; and, Section 26 05 21, LOW-VOLTAGE 

ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW). Provide 

all electrical wiring, conduit, and devices necessa ry for the proper 

connection, protection and operation of the systems . Provide special 

energy efficient premium efficiency type motors as scheduled.  

2.5 EQUIPMENT AND MATERIALS IDENTIFICATION  

  A. Use symbols, nomenclature and equipment number s specified, shown on the 

drawings and shown in the maintenance manuals.  
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B. Interior (Indoor) Equipment: Engraved nameplates , with letters not less 

than 48 mm (3/16-inch) high of brass with black-fil led letters, or rigid 

black plastic with white letters specified in Secti on 09 91 00, PAINTING 

permanently fastened to the equipment. Identify uni t components such as 

coils, filters, fans, etc.  

C. Control Items: Label all temperature and humidit y sensors, controllers 

and control dampers. Identify and label each item a s they appear on the 

control diagrams.  

2.6 GALVANIZED REPAIR COMPOUND 

 Mil. Spec. DOD-P-21035B, paint form.  

2.7 HVAC PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS   

A. Vibration Isolators: Refer to Section 23 05 41, NOISE AND VIBRATION 

CONTROL FOR HVAC PIPING AND EQUIPMENT. 

B. Pipe Supports: Comply with MSS SP-58. Type Numbe rs specified refer to 

this standard. For selection and application comply  with MSS SP-69.  

D. Attachment to Concrete Building Construction: 

1. Concrete insert: MSS SP-58, Type 18.  

2. Self-drilling expansion shields and machine bolt  expansion anchors:  

Permitted in concrete not less than 102 mm (four in ches) thick when 

approved by the Resident Engineer for each job cond ition. 

3. Power-driven fasteners: Permitted in existing co ncrete or masonry not 

less than 102 mm (four inches) thick when approved by the Resident 

Engineer for each job condition.  

E. Attachment to Steel Building Construction:  

1. Welded attachment: MSS SP-58, Type 22.  

2. Beam clamps: MSS SP-58, Types 20, 21, 28 or 29. Type 23 C-clamp may 

be used for individual copper tubing up to 23mm (7/ 8-inch) outside 

diameter.  

  F. Attachment to existing structure: Support from  existing floor/roof 

frame. 

G. Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load 

listed in MSS SP-58. For piping, provide adjustment  means for 

controlling level or slope. Types 13 or 15 turn-buc kles shall provide 38 

mm (1-1/2 inches) minimum of adjustment and incorpo rate locknuts. 

All-thread rods are acceptable.  

H. Supports for Piping Systems: 

1. Select hangers sized to encircle insulation on i nsulated piping. To 

protect insulation, provide Type 39 saddles for rol ler type supports 

or preinsulated calcium silicate shields. Provide T ype 40 insulation 
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shield or preinsulated calcium silicate shield at a ll other types of 

supports and hangers including those for preinsulat ed piping. 

  I. Seismic Restraint of Piping and Ductwork: Refe r to Section 13 05 41, 

SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.  Comply 

with MSS SP-127.// 

See section 07 84 00, FIRESTOPPING. 

2.10 SPECIAL TOOLS AND LUBRICANTS  

A. Furnish, and turn over to the Resident Engineer,  tools not readily 

available commercially, that are required for disas sembly or adjustment 

of equipment and machinery furnished.  

B. Grease Guns with Attachments for Applicable Fitt ings: One for each type 

of grease required for each motor or other equipmen t.  

C. Refrigerant Tools: Provide system charging/Evacu ation equipment, gauges, 

fittings, and tools required for maintenance of fur nished equipment. 

D. Tool Containers: Hardwood or metal, permanently identified for in tended 

service and mounted, or located, where directed by the Resident 

Engineer.  

E. Lubricants: A minimum of 0.95 L (one quart) of o il, and 0.45 kg (one 

pound) of grease, of equipment manufacturer's recom mended grade and 

type, in unopened containers and properly identifie d as to use for each 

different application.  

2.11 ASBESTOS 

 Materials containing asbestos are not permitted. 

 

PART 3 - EXECUTION  

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND P IPING  

A. Coordinate location of piping, sleeves, inserts,  hangers, ductwork and 

equipment. Locate piping, sleeves, inserts, hangers , ductwork and 

equipment clear of windows, doors, openings, light outlets, and other 

services and utilities. Prepare equipment layout dr awings to coordinate 

proper location and personnel access of all facilit ies. Submit the 

drawings for review as required by Part 1. Follow m anufacturer's 

published recommendations for installation methods not otherwise 

specified.  

B. Operating Personnel Access and Observation Provi sions:  Select and 

arrange all equipment and systems to provide clear view and easy access, 

without use of portable ladders, for maintenance an d operation of all 

devices including, but not limited to: all equipmen t items, valves, 

filters, strainers, transmitters, sensors, control devices. All gages 
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and indicators shall be clearly visible by personne l standing on the 

floor or on permanent platforms. Do not reduce or c hange maintenance and 

operating space and access provisions that are show n on the drawings.  

C. Equipment and Piping Support: Coordinate structu ral systems necessary 

for pipe and equipment support with pipe and equipm ent locations to 

permit proper installation. 

D. Location of pipe sleeves, trenches and chases sh all be accurately 

coordinated with equipment and piping locations. 

E. Cutting Holes: 

1. Cut holes through concrete and masonry by rotary  core drill. 

Pneumatic hammer, impact electric, and hand or manu al hammer type 

drill will not be allowed, except as permitted by R esident Engineer 

where working area space is limited. 

2. Locate holes to avoid interference with structur al members such as 

beams or grade beams. Holes shall be laid out in ad vance and drilling 

done only after approval by Resident Engineer. If t he Contractor 

considers it necessary to drill through structural members, this 

matter shall be referred to Resident Engineer for a pproval. 

3. Do not penetrate membrane waterproofing. 

F. Interconnection of Instrumentation or Control De vices: Generally, 

electrical and pneumatic interconnections are not s hown but must be 

provided. 

G. Minor Piping: Generally, small diameter pipe run s from drips and drains, 

water cooling, and other service are not shown but must be provided. 

SPEC WRITER NOTE: Use of the pneumatic 
controls shall be avoided except where 
tie-in with the existing installation is 
required. 

H. Electrical and Pneumatic Interconnection of Cont rols and Instruments: 

This generally not shown but must be provided. This  includes 

interconnections of sensors, transmitters, transduc ers, control devices, 

control and instrumentation panels, instruments and  computer 

workstations. Comply with NFPA-70. 

I. Protection and Cleaning:  

1. Equipment and materials shall be carefully handl ed, properly stored, 

and adequately protected to prevent damage before a nd during 

installation, in accordance with the manufacturer's  recommendations 

and as approved by the Resident Engineer. Damaged o r defective items 

in the opinion of the Resident Engineer, shall be r eplaced.  

2. Protect all finished parts of equipment, such as  shafts and bearings 

where accessible, from rust prior to operation by m eans of protective 
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grease coating and wrapping. Close pipe openings wi th caps or plugs 

during installation. Tightly cover and protect fixt ures and equipment 

against dirt, water chemical, or mechanical injury.  At completion of 

all work thoroughly clean fixtures, exposed materia ls and equipment.  

J. Concrete and Grout: Use concrete and shrink comp ensating grout 25 MPa 

(3000 psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE 

CONCRETE.  

K. Install gages, thermometers, valves and other de vices with due regard 

for ease in reading or operating and maintaining sa id devices. Locate 

and position thermometers and gages to be easily re ad by operator or 

staff standing on floor or walkway provided. Servic ing shall not require 

dismantling adjacent equipment or pipe work.  

L. Install steam piping expansion joints as per man ufacturer’s 

recommendations. 

M. Work in Existing Building:  

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS, 

Article, ALTERATIONS, and Article, RESTORATION of t he Section 01 00 

00, GENERAL REQUIREMENTS for relocation of existing  equipment, 

alterations and restoration of existing building(s) .  

2. As specified in Section 01 00 00, GENERAL REQUIR EMENTS, Article, 

OPERATIONS AND STORAGE AREAS, make alterations to e xisting service 

piping at times that will least interfere with norm al operation of 

the facility.  

3. Cut required openings through existing masonry a nd reinforced 

concrete using diamond core drills. Use of pneumati c hammer type 

drills, impact type electric drills, and hand or ma nual hammer type 

drills, will be permitted only with approval of the  Resident 

Engineer. Locate openings that will least effect st ructural slabs, 

columns, ribs or beams. Refer to the Resident Engin eer for 

determination of proper design for openings through  structural 

sections and opening layouts approval, prior to cut ting or drilling 

into structure. After Resident Engineer's approval,  carefully cut 

opening through construction no larger than absolut ely necessary for 

the required installation.  

N. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not conveniently accessible for operation  and maintenance, 

equipment shall be removed and reinstalled or remed ial action 

performed as directed at no additional cost to the Government. 
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2. The term "conveniently accessible" is defined as  capable of being 

reached without the use of ladders, or without clim bing or crawling 

under or over obstacles such as motors, fans, pumps , belt guards, 

transformers, high voltage lines, piping, and ductw ork. 

3.2 TEMPORARY PIPING AND EQUIPMENT 

A. Continuity of operation of existing facilities w ill generally require 

temporary installation or relocation of equipment a nd piping. 

B. The Contractor shall provide all required facili ties in accordance with 

the requirements of phased construction and mainten ance of service. All 

piping and equipment shall be properly supported, s loped to drain, 

operate without excessive stress, and shall be insu lated where injury 

can occur to personnel by contact with operating fa cilities. The 

requirements of Paragraph 3.1 apply. 

C. Temporary facilities and piping shall be complet ely removed and any 

openings in structures sealed. Provide necessary bl ind flanges and caps 

to seal open piping remaining in service. 

3.3 RIGGING 

A. Design is based on application of available equi pment. Openings in 

building structures are planned to accommodate desi gn scheme. 

B. Alternative methods of equipment delivery may be  offered by Contractor 

and will be considered by Government under specifie d restrictions of 

phasing and maintenance of service as well as struc tural integrity of 

the building. 

C. Close all openings in the building when not requ ired for rigging 

operations to maintain proper environment in the fa cility for Government 

operation and maintenance of service.   

D. Contractor shall provide all facilities required  to deliver specified 

equipment and place on foundations. Attachments to structures for 

rigging purposes and support of equipment on struct ures shall be 

Contractor's full responsibility. Upon request, the  Government will 

check structure adequacy and advise Contractor of r ecommended 

restrictions. 

E. Contractor shall check all clearances, weight li mitations and shall 

offer a rigging plan designed by a Registered Profe ssional Engineer. All 

modifications to structures, including reinforcemen t thereof, shall be 

at Contractor's cost, time and responsibility. 

F. Rigging plan and methods shall be referred to Re sident Engineer for 

evaluation prior to actual work. 

G. Restore building to original condition upon comp letion of rigging work. 
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SPEC WRITER NOTE: Review the following 
paragraph with the project structural 
engineer and confirm that the structural 
system is adequate for piping and 
equipment support. 

3.4 PIPE AND EQUIPMENT SUPPORTS  

A. Where hanger spacing does not correspond with jo ist or rib spacing, use 

structural steel channels secured directly to joist  and rib structure 

that will correspond to the required hanger spacing , and then suspend 

the equipment and piping from the channels. Drill o r burn holes in 

structural steel only with the prior approval of th e Resident Engineer.  

B. Use of chain, wire or strap hangers; wood for bl ocking, stays and 

bracing; or, hangers suspended from piping above wi ll not be permitted. 

Replace or thoroughly clean rusty products and pain t with zinc primer.  

C. Use hanger rods that are straight and vertical. Turnbuckles for vertical 

adjustments may be omitted where limited space prev ents use. Provide a 

minimum of 15 mm (1/2-inch) clearance between pipe or piping covering 

and adjacent work.  

D. HVAC Horizontal Pipe Support Spacing: Refer to M SS SP-69. Provide 

additional supports at valves, strainers, in-line p umps and other heavy 

components. Provide a support within one foot of ea ch elbow.  

E. HVAC Vertical Pipe Supports:  

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long, bolt riser clamps to 

the pipe below couplings, or welded to the pipe and  rests supports 

securely on the building structure.  

2. Vertical pipe larger than the foregoing, support  on base elbows or 

tees, or substantial pipe legs extending to the bui lding structure.  

F. Overhead Supports: 

1. The basic structural system of the building is d esigned to sustain 

the loads imposed by equipment and piping to be sup ported overhead. 

2. Provide steel structural members, in addition to  those shown, of 

adequate capability to support the imposed loads, l ocated in 

accordance with the final approved layout of equipm ent and piping. 

3. Tubing and capillary systems shall be supported in channel troughs. 

G. Floor Supports: 

1. Provide concrete bases, concrete anchor blocks a nd pedestals, and 

structural steel systems for support of equipment a nd piping. Anchor 

and dowel concrete bases and structural systems to resist forces 

under operating and seismic conditions (if applicab le) without 

excessive displacement or structural failure. 
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2. Do not locate or install bases and supports unti l equipment mounted 

thereon has been approved. Size bases to match equi pment mounted 

thereon plus 50 mm (2 inch) excess on all edges. Bo iler foundations 

shall have horizontal dimensions that exceed boiler  base frame 

dimensions by at least 150 mm (6 inches) on all sid es. Refer to 

structural drawings. Bases shall be neatly finished  and smoothed, 

shall have chamfered edges at the top, and shall be  suitable for 

painting. 

3. All equipment shall be shimmed, leveled, firmly anchored, and grouted 

with epoxy grout. Anchor bolts shall be placed in s leeves, anchored 

to the bases. Fill the annular space between sleeve s and bolts with a 

granular material to permit alignment and realignme nt. 

4.  For seismic anchoring, refer to Section 13 05 41, S EISMIC RESTRAINT 

REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.  

3.5 MECHANICAL DEMOLITION 

A. Rigging access, other than indicated on the draw ings, shall be provided 

by the Contractor after approval for structural int egrity by the 

Resident Engineer. Such access shall be provided wi thout additional cost 

or time to the Government. Where work is in an oper ating plant, provide 

approved protection from dust and debris at all tim es for the safety of 

plant personnel and maintenance of plant operation and environment of 

the plant. 

B. In an operating facility, maintain the operation , cleanliness and 

safety. Government personnel will be carrying on th eir normal duties of 

operating, cleaning and maintaining equipment and p lant operation. 

Confine the work to the immediate area concerned; m aintain cleanliness 

and wet down demolished materials to eliminate dust . Do not permit 

debris to accumulate in the area to the detriment o f plant operation. 

Perform all flame cutting to maintain the fire safe ty integrity of this 

plant. Adequate fire extinguishing facilities shall  be available at all 

times. Perform all work in accordance with recogniz ed fire protection 

standards. Inspection will be made by personnel of the VA Medical 

Center, and Contractor shall follow all directives of the RE or COTR 

with regard to rigging, safety, fire safety, and ma intenance of 

operations. 

C. Completely remove all piping, wiring, conduit, a nd other devices 

associated with the equipment not to be re-used in the new work. This 

includes all pipe, valves, fittings, insulation, an d all hangers 

including the top connection and any fastenings to building structural 

systems. Seal all openings, after removal of equipm ent, pipes, ducts, 
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and other penetrations in roof, walls, floors, in a n approved manner and 

in accordance with plans and specifications where s pecifically covered. 

Structural integrity of the building system shall b e maintained. 

Reference shall also be made to the drawings and sp ecifications of the 

other disciplines in the project for additional fac ilities to be 

demolished or handled. 

D. All valves including gate, globe, ball, butterfl y and check, all 

pressure gages and thermometers with wells shall re main Government 

property and shall be removed and delivered to Resi dent Engineer and 

stored as directed. The Contractor shall remove all  other material and 

equipment, devices and demolition debris under thes e plans and 

specifications. Such material shall be removed from  Government property 

expeditiously and shall not be allowed to accumulat e. 

SPEC WRITER NOTE: Delete the following if 
there is no asbestos removal. 

  E. Asbestos Insulation Removal: Conform to Sectio n 02 82 11, TRADITIONAL 

ASBESTOS ABATEMENT. 

3.6 CLEANING AND PAINTING 

A. Prior to final inspection and acceptance of the plant and facilities for 

beneficial use by the Government, the plant facilit ies, equipment and 

systems shall be thoroughly cleaned and painted. Re fer to Section 09 91 

00, PAINTING. 

B. In addition, the following special conditions ap ply: 

1.  Cleaning shall be thorough. Use solvents, cleaning materials and 

methods recommended by the manufacturers for the sp ecific tasks. 

Remove all rust prior to painting and from surfaces  to remain 

unpainted. Repair scratches, scuffs, and abrasions prior to applying 

prime and finish coats.  

2.  Material And Equipment Not To Be Painted Includes: 

a. Motors, controllers, control switches, and safet y switches. 

b. Control and interlock devices. 

c. Regulators. 

d. Pressure reducing valves. 

e. Control valves and thermostatic elements. 

f. Lubrication devices and grease fittings. 

g. Copper, brass, aluminum, stainless steel and bro nze surfaces. 

h. Valve stems and rotating shafts. 

i. Pressure gauges and thermometers. 

j. Glass. 

k. Name plates. 
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3. Control and instrument panels shall be cleaned, damaged surfaces 

repaired, and shall be touched-up with matching pai nt obtained from 

panel manufacturer. 

4. Pumps, motors, steel and cast iron bases, and co upling guards shall 

be cleaned, and shall be touched-up with the same c olor as utilized 

by the pump manufacturer  

5. Temporary Facilities: Apply paint to surfaces th at do not have 

existing finish coats. 

6. Paint shall withstand the following temperatures  without peeling or 

discoloration: 

a. Condensate and feedwater -- 38 degrees C (100 de grees F) on 

insulation jacket surface and 120 degrees C (250 de grees F) on 

metal pipe surface. 

b. Steam -- 52 degrees C (125 degrees F) on insulat ion jacket surface 

and 190 degrees C (375 degrees F) on metal pipe sur face. 

7. Final result shall be smooth, even-colored, even -textured factory 

finish on all items.  Completely repaint the entire  piece of 

equipment if necessary to achieve this. 

3.7 IDENTIFICATION SIGNS 

A. Provide laminated plastic signs, with engraved l ettering not less than 

5 mm (3/16-inch) high, designating functions, for a ll equipment, 

switches, motor controllers, relays, meters, contro l devices, including 

automatic control valves. Nomenclature and identifi cation symbols shall 

correspond to that used in maintenance manual, and in diagrams specified 

elsewhere. Attach by chain, adhesive, or screws. 

B. Factory Built Equipment: Metal plate, securely a ttached, with name and 

address of manufacturer, serial number, model numbe r, size, performance. 

C. Pipe Identification: Refer to Section 09 91 00, PAINTING. 

3.8 MOTOR AND DRIVE ALIGNMENT  

A. Belt Drive: Set driving and driven shafts parall el and align so that the 

corresponding grooves are in the same plane.  

B. Direct-connect Drive: Securely mount motor in ac curate alignment so that 

shafts are free from both angular and parallel misa lignment when both 

motor and driven machine are operating at normal te mperatures.  

3.9 LUBRICATION  

A. Lubricate all devices requiring lubrication prio r to initial operation. 

Field-check all devices for proper lubrication. 

B. Equip all devices with required lubrication fitt ings or devices. Provide 

a minimum of one liter (one quart) of oil and 0.5 k g (one pound) of 

grease of manufacturer's recommended grade and type  for each different 
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application; also provide 12 grease sticks for lubr icated plug valves. 

Deliver all materials to Resident Engineer in unope ned containers that 

are properly identified as to application. 

C. Provide a separate grease gun with attachments f or applicable fittings 

for each type of grease applied. 

D. All lubrication points shall be accessible witho ut disassembling 

equipment, except to remove access plates. 

3.10 STARTUP AND TEMPORARY OPERATION  

 Start up equipment as described in equipment speci fications. Verify that 

vibration is within specified tolerance prior to ex tended operation. 

Temporary use of equipment is specified in Section 01 00 00, GENERAL 

REQUIREMENTS, Article, TEMPORARY USE OF MECHANICAL AND ELECTRICAL 

EQUIPMENT.  

3.11 OPERATING AND PERFORMANCE TESTS  

A. Prior to the final inspection, perform required tests as specified in 

Section 01 00 00, GENERAL REQUIREMENTS and submit t he test reports and 

records to the Resident Engineer.  

B. Should evidence of malfunction in any tested sys tem, or piece of 

equipment or component part thereof, occur during o r as a result of 

tests, make proper corrections, repairs or replacem ents, and repeat 

tests at no additional cost to the Government.  

C. When completion of certain work or system occurs  at a time when final 

control settings and adjustments cannot be properly  made to make 

performance tests, then make performance tests for heating systems and 

for cooling systems respectively during first actua l seasonal use of 

respective systems following completion of work.  

3.12 INSTRUCTIONS TO VA PERSONNEL 

 Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00, 

GENERAL REQUIREMENTS, and Section 23 08 11, DEMONST RATIONS AND TESTS FOR 

BOILER PLANT.  

- - - E N D - - - 
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SECTION 23 21 13 
HYDRONIC PIPING 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Water piping to connect HVAC equipment, includin g the following:  

1. Drain piping.  

1.2 RELATED WORK  

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, a nd SAMPLES. 

 C. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENT S FOR NON-STRUCTURAL 

 COMPONENTS: Seismic restraints for piping.// 

D. Section 23 05 11, COMMON WORK RESULTS FOR HVAC a nd STEAM GENERATION: 

General mechanical requirements and items, which ar e common to more 

than one section of Division 23. 

1.3 QUALITY ASSURANCE  

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC a nd STEAM GENERATION, 

which includes welding qualifications.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, and SAMPLES. 

B. Manufacturer's Literature and Data:  

1. Pipe and equipment supports.  

2. Pipe and tubing, with specification, class or ty pe, and schedule.  

3. Pipe fittings, including miscellaneous adapters and special 

fittings.  

C. Coordination Drawings: Refer to Article, SUBMITT ALS of Section 23 05 

11, COMMON WORK RESULTS FOR HVAC and STEAM GENERATION.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. American National Standards  Institute, Inc. 

B. American Society of Mechanical Engineers/America n National Standards 

Institute, Inc. (ASME/ANSI):  

B1.20.1-83(R2006).......Pipe Threads, General Purpo se (Inch) 

B16.4-06................Gray Iron Threaded Fittings B16.18-01 Cast 

Copper Alloy Solder joint Pressure fittings  
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B16.23-02...............Cast Copper Alloy Solder jo int Drainage 

fittings  

B40.100-05..............Pressure Gauges and Gauge A ttachments 

C. American National Standards Institute, Inc./Flui d Controls Institute 

(ANSI/FCI):  

70-2-2006...............Control Valve Seat Leakage 

D. American Society of Mechanical Engineers (ASME):  

B16.1-98................Cast Iron Pipe Flanges and Flanged Fittings 

B16.3-2006..............Malleable Iron Threaded Fit tings: Class 150 and 

300 

B16.4-2006..............Gray Iron Threaded Fittings : (Class 125 and 

250)  

B16.5-2003..............Pipe Flanges and Flanged Fi ttings: NPS ½ 

through NPS 24 Metric/Inch Standard 

B16.9-07................Factory Made Wrought Butt W elding Fittings 

B16.11-05...............Forged Fittings, Socket Wel ding and Threaded 

B16.18-01...............Cast Copper Alloy Solder Jo int Pressure 

Fittings 

B16.22-01...............Wrought Copper and Bronze S older Joint Pressure 

Fittings. 

B16.24-06...............Cast Copper Alloy Pipe Flan ges and Flanged 

Fittings 

B16.39-06...............Malleable Iron Threaded Pip e Unions 

B16.42-06...............Ductile Iron Pipe Flanges a nd Flanged Fittings 

B31.1-08................Power Piping 

E. American Society for Testing and Materials (ASTM ):  

A47/A47M-99 (2004)......Ferritic Malleable Iron Cas tings  

A53/A53M-07.............Standard Specification for Pipe, Steel, Black 

and Hot-Dipped, Zinc-Coated, Welded and 

Seamless  

A106/A106M-08...........Standard Specification for Seamless Carbon 

Steel Pipe for High-Temperature Service 

A126-04.................Standard Specification for Gray Iron Castings 

for Valves, Flanges, and Pipe Fittings  

A183-03 ................ Standard Specification for  Carbon Steel Track 

Bolts and Nuts  
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A216/A216M-08 .......... Standard Specification for  Steel Castings, 

Carbon, Suitable for Fusion Welding, for High 

Temperature Service  

A234/A234M-07 .......... Piping Fittings of Wrought  Carbon Steel and 

Alloy Steel for Moderate and High Temperature 

Service  

A307-07 ................ Standard Specification for  Carbon Steel Bolts 

and Studs, 60,000 PSI Tensile Strength 

A536-84 (2004) ......... Standard Specification for  Ductile Iron Castings  

A615/A615M-08 .......... Deformed and Plain Carbon Steel Bars for 

Concrete Reinforcement 

A653/A 653M-08 ......... Steel Sheet, Zinc-Coated ( Galvanized) or Zinc-

Iron Alloy Coated (Galvannealed) By the Hot-Dip 

Process 

B32-08 ................. Standard Specification for  Solder Metal  

B62-02 ................. Standard Specification for  Composition Bronze or 

Ounce Metal Castings  

B88-03 ................. Standard Specification for  Seamless Copper Water 

Tube  

B209-07 ................ Aluminum and Aluminum Allo y Sheet and Plate  

C177-04  ............... Standard Test Method for S teady State Heat Flux 

Measurements and Thermal Transmission Properties 

by Means of the Guarded Hot Plate Apparatus  

C478-09 ................ Precast Reinforced Concret e Manhole Sections  

C533-07 ................ Calcium Silicate Block and  Pipe Thermal 

Insulation  

C552-07 ................ Cellular Glass Thermal Ins ulation  

D3350-08 ............... Polyethylene Plastics Pipe  and Fittings 

Materials 

C591-08 ................ Unfaced Preformed Rigid Ce llular 

Polyisocyanurate Thermal Insulation 

D1784-08 ............... Rigid Poly (Vinyl Chloride ) (PVC) Compounds and 

Chlorinated Poly (Vinyl Chloride) (CPVC) 

Compound 

D1785-06 ............... Poly (Vinyl Chloride0 (PVC ) Plastic Pipe, 

Schedules 40, 80 and 120  
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D2241-05 ............... Poly (Vinyl Chloride) (PVC ) Pressure Rated Pipe 

(SDR Series) 

F439-06 ................ Standard Specification for  Chlorinated Poly 

(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, 

Schedule 80  

F441/F441M-02 .......... Standard Specification for  Chlorinated Poly 

(Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 

40 and 80  

F477-08 ................ Elastomeric Seals Gaskets)  for Joining Plastic 

Pipe 

F. American Water Works Association (AWWA):  

C110-08.................Ductile Iron and Grey Iron Fittings for Water 

C203-02.................Coal Tar Protective Coating s and Linings for 

Steel Water Pipe Lines Enamel and Tape Hot 

Applied 

G. American Welding Society (AWS):  

B2.1-02.................Standard Welding Procedure Specification 

H. Copper Development Association, Inc. (CDA):  

CDA A4015-06............Copper Tube Handbook 

I. Expansion Joint Manufacturer’s Association, Inc.  (EJMA): 

EMJA-2003...............Expansion Joint Manufacture r’s Association 

Standards, Ninth Edition 

J. Manufacturers Standardization Society (MSS) of t he Valve and Fitting 

Industry, Inc.:  

SP-67-02a...............Butterfly Valves  

SP-70-06................Gray Iron Gate Valves, Flan ged and Threaded 

Ends  

SP-71-05................Gray Iron Swing Check Valve s, Flanged and 

Threaded Ends 

SP-80-08................Bronze Gate, Globe, Angle a nd Check Valves  

SP-85-02................Cast Iron Globe and Angle V alves, Flanged and 

Threaded Ends 

SP-110-96...............Ball Valves Threaded, Socke t-Welding, Solder 

Joint, Grooved and Flared Ends 

SP-125-00...............Gray Iron and Ductile Iron In-line, Spring 

Loaded, Center-Guided Check Valves 
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K. National Sanitation Foundation/American National  Standards Institute, 

Inc. (NSF/ANSI):  

14-06...................Plastic Piping System Compo nents and Related 

Materials  

50-2009a................Equipment for Swimming Pool s, Spas, Hot Tubs 

and other Recreational Water Facilities – 

Evaluation criteria for materials, components, 

products, equipment and systems for use at 

recreational water facilities  

61-2008.................Drinking Water System Compo nents – Health 

Effects 

L. Tubular Exchanger Manufacturers Association: TEM A 9th Edition, 2007  

PART 2 - PRODUCTS 

2.1 PIPE AND EQUIPMENT SUPPORTS, PIPE SLEEVES, AND WALL AND CEILING PLATES  

A. Provide in accordance with Section 23 05 11, COM MON WORK RESULTS FOR 

HVAC and STEAM GENERATION.  

2.2 PIPE AND TUBING  

A. Cooling Coil Condensate Drain Piping:  

1. From air handling units: Copper water tube, ASTM  B88, Type M, or 

schedule 40 PVC plastic piping.  

2. From fan coil or other terminal units: Copper wa ter tube, ASTM B88, 

Type L for runouts and Type M for mains.  

B. Pipe supports, including insulation shields, for  above ground piping: 

Section 23 05 11, COMMON WORK RESULTS FOR HVAC and STEAM GENERATION. 

2.3 FITTINGS FOR COPPER TUBING  

A. Joints:  

1. Solder Joints: Joints shall be made up in accord ance with 

recommended practices of the materials applied. App ly 95/5 tin and 

antimony on all copper piping. 

2. Mechanically formed tee connection in water and drain piping: Form 

mechanically extracted collars in a continuous oper ation by drilling 

pilot hole and drawing out tube surface to form col lar, having a 

height of not less than three times the thickness o f tube wall. 

Adjustable collaring device shall insure proper tol erance and 

complete uniformity of the joint. Notch and dimple joining branch 

tube in a single process to provide free flow where  the branch tube 

penetrates the fitting.  
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B. Bronze Flanges and Flanged Fittings: ASME B16.24 .  

C. Fittings: ANSI/ASME B16.18 cast copper or ANSI/A SME B16.22 solder 

wrought copper. 

2.4 FITTINGS FOR PLASTIC PIPING  

A. Schedule 40, socket type for solvent welding.  

B. Schedule 40 PVC drain piping: Drainage pattern.  

C. Chemical feed piping for condenser water treatme nt: Chlorinated 

polyvinyl chloride (CPVC), Schedule 80, ASTM F439.  

2.5 DIELECTRIC FITTINGS  

A. Provide where copper tubing and ferrous metal pi pe are joined.  

B. 50 mm (2 inches) and Smaller: Threaded dielectri c union, ASME B16.39.  

C. 65 mm (2 1/2 inches) and Larger: Flange union wi th dielectric gasket 

and bolt sleeves, ASME B16.42.  

D. Temperature Rating, 99 degrees C (210 degrees F) .  

E. Contractor’s option: On pipe sizes 2” and smalle r, screwed end brass 

ball valves // or dielectric nipples// may be used in lieu of 

dielectric unions. 

2.6 FIRESTOPPING MATERIAL  

Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC and STEAM 

GENERATION. 

 

PART 3 - EXECUTION  

3.1 GENERAL  

A. The drawings show the general arrangement of pip e and equipment but do 

not show all required fittings and offsets that may  be necessary to 

connect pipes to equipment, fan-coils, coils, radia tors, etc., and to 

coordinate with other trades. Provide all necessary  fittings, offsets 

and pipe runs based on field measurements and at no  additional cost to 

the government. Coordinate with other trades for sp ace available and 

relative location of HVAC equipment and accessories  to be connected on 

ceiling grid. Pipe location on the drawings shall b e altered by 

contractor where necessary to avoid interferences a nd clearance 

difficulties. 

B. Store materials to avoid excessive exposure to w eather or foreign 

materials. Keep inside of piping relatively clean d uring installation 

and protect open ends when work is not in progress.   
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C. Support piping securely. Refer to PART 3, Sectio n 23 05 11, COMMON WORK 

RESULTS FOR HVAC and STEAM GENERATION. Install heat  exchangers at 

height sufficient to provide gravity flow of conden sate to the flash 

tank and condensate pump.  

D. Install piping generally parallel to walls and c olumn center lines, 

unless shown otherwise on the drawings. Space pipin g, including 

insulation, to provide 25 mm (one inch) minimum cle arance between 

adjacent piping or other surface. Unless shown othe rwise, slope drain 

piping down in the direction of flow not less than 25 mm (one inch) in 

12 m (40 feet). Provide eccentric reducers to keep bottom of sloped 

piping flat.  

E. Locate and orient valves to permit proper operat ion and access for 

maintenance of packing, seat and disc. Generally lo cate valve stems in 

overhead piping in horizontal position. Provide a u nion adjacent to one 

end of all threaded end valves. Control valves usua lly require reducers 

to connect to pipe sizes shown on the drawing. Inst all butterfly valves 

with the valve open as recommended by the manufactu rer to prevent 

binding of the disc in the seat.  

F. Offset equipment connections to allow valving of f for maintenance and 

repair with minimal removal of piping. Provide flex ibility in equipment 

connections and branch line take-offs with 3-elbow swing joints where 

noted on the drawings.  

G. Tee water piping runouts or branches into the si de of mains or other 

branches. Avoid bull-head tees, which are two retur n lines entering 

opposite ends of a tee and exiting out the common s ide.  

H. Provide manual or automatic air vent at all pipi ng system high points 

and drain valves at all low points.  Install piping  to floor drains 

from all automatic air vents. 

I. Connect piping to equipment as shown on the draw ings. Install 

components furnished by others such as:  

1. Water treatment pot feeders and condenser water treatment systems.  

2. Flow elements (orifice unions), control valve bo dies, flow switches, 

pressure taps with valve, and wells for sensors.  

J. Thermometer Wells: In pipes 65 mm (2-1/2 inches)  and smaller increase 

the pipe size to provide free area equal to the ups tream pipe area.  

K. Firestopping: Fill openings around uninsulated p iping penetrating 

floors or fire walls, with firestop material. For f irestopping 
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insulated piping refer to Section 23 07 11, HVAC, P LUMBING, and BOILER 

PLANT INSULATION.  

L. Where copper piping is connected to steel piping , provide dielectric 

connections. 

 

- - - E N D - - - 
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SECTION 23 31 00  
HVAC DUCTS AND CASINGS  

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Ductwork and accessories for HVAC including the following:  

1. Drain Pans. 

2. Fire Dampers 

B. Definitions:  

1. SMACNA Standards as used in this specification m eans the HVAC Duct 

Construction Standards, Metal and Flexible.  

2. Seal or Sealing: Use of liquid or mastic sealant , with or without 

compatible tape overlay, or gasketing of flanged jo ints, to keep air 

leakage at duct joints, seams and connections to an  acceptable 

minimum.  

3. Duct Pressure Classification: SMACNA HVAC Duct C onstruction 

Standards, Metal and Flexible.  

4. Exposed Duct: Exposed to view in a finished room .  

1.2 RELATED WORK  

A. Fire Stopping Material: Section 07 84 00, FIREST OPPING.  

  B. Seismic Reinforcing: Section 13 05 41, SEISMIC  RESTRAINT REQUIREMENTS 

FOR NON-STRUCTURAL COMPONENTS. 

C. General Mechanical Requirements: Section 23 05 1 1, COMMON WORK RESULTS 

FOR HVAC and STEAM GENERATION.  

D. Noise Level Requirements: Section 23 05 41, NOIS E AND VIBRATION CONTROL 

FOR HVAC PIPING and EQUIPMENT.  

1.3 QUALITY ASSURANCE  

A. Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC and STEAM GENERATION.  

B. Fire Safety Code: Comply with NFPA 90A.  

C. Duct System Construction and Installation: Refer enced SMACNA Standards 

are the minimum acceptable quality. 

D. Duct Sealing, Air Leakage Criteria, and Air Leak age Tests: Ducts shall 

be sealed as per duct sealing requirements of SMACN A HVAC Air Duct 

Leakage Test Manual for duct pressure classes shown  on the drawings. 

E. Duct accessories exposed to the air stream, such  as dampers of all types 

(except smoke dampers) and access openings, shall b e of the same 

material as the duct or provide at least the same l evel of corrosion 

resistance.  
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1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT DATA, 

and SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Rectangular ducts:  

a. Schedules of duct systems, materials and selecte d SMACNA 

construction alternatives for joints, sealing, gage  and 

reinforcement.  

2. Round and flat oval duct construction details:  

a. Manufacturer's details for duct fittings.  

b. Duct liner.  

c. Sealants and gaskets.  

d. Access sections.  

e. Installation instructions.  

3. Volume dampers, back draft dampers.  

4. Upper hanger attachments.  

5. Fire dampers, fire doors, and smoke dampers with  installation 

instructions.  

6. Flexible connections.   

C. Coordination Drawings: Refer to article, SUBMITT ALS, in Section 23 05 11 

– Common Work Results for HVAC and Steam Generation . 

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American Society of Civil Engineers (ASCE): 

ASCE7-05................Minimum Design Loads for Bu ildings and Other 

Structures  

C. American Society for Testing and Materials (ASTM ):  

A167-99(2009)...........Standard Specification for Stainless and 

Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet, and Strip  

A653-09.................Standard Specification for Steel Sheet, 

Zinc-Coated (Galvanized) or Zinc-Iron Alloy 

coated (Galvannealed) by the Hot-Dip process 

A1011-09a...............Standard Specification for Steel, Sheet and 

Strip, Hot rolled, Carbon, structural, High-

Strength Low-Alloy, High Strength Low-Alloy with 

Improved Formability, and Ultra-High Strength 



Polytech Associates Inc March 11, 2015 SF VA Medica l Center  
VA #662-14-309 Bid Submission Elevator Upgrade 
  Building 7  

 

23 31 00 - 3 

B209-07.................Standard Specification for Aluminum and 

Aluminum-Alloy Sheet and Plate 

C1071-05e1..............Standard Specification for Fibrous Glass Duct 

Lining Insulation (Thermal and Sound Absorbing 

Material) 

E84-09a.................Standard Test Method for Su rface Burning 

Characteristics of Building Materials 

D. National Fire Protection Association (NFPA):  

90A-09..................Standard for the Installati on of Air 

Conditioning and Ventilating Systems  

96-08...................Standard for Ventilation Co ntrol and Fire 

Protection of Commercial Cooking Operations 

E. Sheet Metal and Air Conditioning Contractors Nat ional Association 

(SMACNA):  

2nd Edition – 2005......HVAC Duct Construction Stan dards, Metal and    

Flexible  

1st Edition - 1985......HVAC Air Duct Leakage Test Manual  

6th Edition – 2003......Fibrous Glass Duct Construc tion Standards  

F. Underwriters Laboratories, Inc. (UL):  

181-08..................Factory-Made Air Ducts and Air Connectors  

555-06 .................Standard for Fire Dampers  

555S-06 ................Standard for Smoke Dampers 

PART 2 - PRODUCTS  

2.1 DUCT MATERIALS AND SEALANTS  

A. General: Except for systems specified otherwise,  construct ducts, 

casings, and accessories of galvanized sheet steel,  ASTM A653, coating 

G90; or, aluminum sheet, ASTM B209, alloy 1100, 300 3 or 5052. 

B. Specified Corrosion Resistant Systems: Stainless  steel sheet, ASTM A167, 

Class 302 or 304, Condition A (annealed) Finish No.  4 for exposed ducts 

and Finish No. 2B for concealed duct or ducts locat ed in mechanical 

rooms. 

C. Joint Sealing: Refer to SMACNA HVAC Duct Constru ction Standards, 

paragraph S1.9.  

1. Sealant: Elastomeric compound, gun or brush grad e, maximum 25 flame 

spread and 50 smoke developed (dry state) compounde d specifically for 

sealing ductwork as recommended by the manufacturer . Generally 

provide liquid sealant, with or without compatible tape, for low 

clearance slip joints and heavy, permanently elasti c, mastic type 

where clearances are larger. Oil base caulking and glazing compounds 

are not acceptable because they do not retain elast icity and bond.  
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2. Tape: Use only tape specifically designated by t he sealant 

manufacturer and apply only over wet sealant. Press ure sensitive tape 

shall not be used on bare metal or on dry sealant.  

3. Gaskets in Flanged Joints: Soft neoprene.  

D. Approved factory made joints may be used.  

2.2 DUCT CONSTRUCTION AND INSTALLATION  

A. Regardless of the pressure classifications outli ned in the SMACNA 

Standards, fabricate and seal the ductwork in accor dance with the 

following pressure classifications:   

B. Duct Pressure Classification:  

 0 to 50 mm (2 inch) 

> 50 mm to 75 mm (2 inch to 3 inch) 

> 75 mm to 100 mm (3 inch to 4 inch) 

Show pressure classifications on the floor plans.    

C. Seal Class: All ductwork shall receive Class A S eal. 

D. Round and Flat Oval Ducts: Furnish duct and fitt ings made by the same 

manufacturer to insure good fit of slip joints. Whe n submitted and 

approved in advance, round and flat oval duct, with  size converted on 

the basis of equal pressure drop, may be furnished in lieu of 

rectangular duct design shown on the drawings.  

1. Elbows: Diameters 80 through 200 mm (3 through 8  inches) shall be two 

sections die stamped, all others shall be gored con struction, maximum 

18 degree angle, with all seams continuously welded  or standing seam. 

Coat galvanized areas of fittings damaged by weldin g with corrosion 

resistant aluminum paint or galvanized repair compo und. 

2. Provide bell mouth, conical tees or taps, latera ls, reducers, and 

other low loss fittings as shown in SMACNA HVAC Duc t Construction 

Standards.  

3. Ribbed Duct Option: Lighter gage round/oval duct  and fittings may be 

furnished provided certified tests indicating that the rigidity and 

performance is equivalent to SMACNA standard gage d ucts are 

submitted.  

a. Ducts: Manufacturer's published standard gage, G 90 coating, spiral 

lock seam construction with an intermediate standin g rib. 

b. Fittings: May be manufacturer's standard as show n in published 

catalogs, fabricated by spot welding and bonding wi th neoprene 

base cement or machine formed seam in lieu of conti nuous welded 

seams.  

4. Provide flat side reinforcement of oval ducts as  recommended by the 

manufacturer and SMACNA HVAC Duct Construction Stan dard S3.13. 
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Because of high pressure loss, do not use internal tie-rod 

reinforcement unless approved by the Resident Engin eer.  

E. Volume Dampers: Single blade or opposed blade, m ulti-louver type as 

detailed in SMACNA Standards. Refer to SMACNA Detai l Figure 2-12 for 

Single Blade and Figure 2.13 for Multi-blade Volume  Dampers.  

F. Duct Hangers and Supports: Refer to SMACNA Stand ards Section IV. Avoid 

use of trapeze hangers for round duct.  

2.3 FLEXIBLE DUCT CONNECTIONS  

 Where duct connections are made to fans, air termi nal units, and air 

handling units, install a non-combustible flexible connection of 822 g 

(29 ounce) neoprene coated fiberglass fabric approx imately 150 mm (6 

inches) wide. For connections exposed to sun and we ather provide hypalon 

coating in lieu of neoprene. Burning characteristic s shall conform to 

NFPA 90A. Securely fasten flexible connections to r ound ducts with 

stainless steel or zinc-coated iron draw bands with  worm gear fastener. 

For rectangular connections, crimp fabric to sheet metal and fasten 

sheet metal to ducts by screws 50 mm (2 inches) on center. Fabric shall 

not be stressed other than by air pressure. Allow a t least 25 mm (one 

inch) slack to insure that no vibration is transmit ted.  

2.4 FIRE DAMPERS  

A. Galvanized steel, interlocking blade type, UL li sting and label, 1-1/2 

hour rating, 70 degrees C (160 degrees F) fusible l ine, 100 percent free 

opening with no part of the blade stack or damper f rame in the air 

stream.  

B. Minimum requirements for fire dampers:  

1. The damper frame may be of design and length as to function as the 

mounting sleeve, thus eliminating the need for a se parate sleeve, as 

allowed by UL 555. Otherwise provide sleeves and mo unting angles, 

minimum 1.9 mm (14 gage), required to provide insta llation equivalent 

to the damper manufacturer's UL test installation.  

2. Submit manufacturer's installation instructions conforming to UL 

rating test.  

2.5 FIRESTOPPING MATERIAL 

 Refer to Section 07 84 00, FIRESTOPPING.  

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Comply with provisions of Section 23 05 11, COMM ON WORK RESULTS FOR HVAC 

and STEAM GENERATION, particularly regarding coordi nation with other 

trades and work in existing buildings.  
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B. Fabricate and install ductwork and accessories i n accordance with 

referenced SMACNA Standards:  

1. Drawings show the general layout of ductwork and  accessories but do 

not show all required fittings and offsets that may  be necessary to 

connect ducts to equipment, boxes, diffusers, grill es, etc., and to 

coordinate with other trades. Fabricate ductwork ba sed on field 

measurements. Provide all necessary fittings and of fsets at no 

additional cost to the government. Coordinate with other trades for 

space available and relative location of HVAC equip ment and 

accessories on ceiling grid. Duct sizes on the draw ings are inside 

dimensions which shall be altered by Contractor to other dimensions 

with the same air handling characteristics where ne cessary to avoid 

interferences and clearance difficulties.  

2. Provide duct transitions, offsets and connection s to dampers, coils, 

and other equipment in accordance with SMACNA Stand ards, Section II. 

Provide streamliner, when an obstruction cannot be avoided and must 

be taken in by a duct. Repair galvanized areas with  galvanizing 

repair compound.  

3. Provide bolted construction and tie-rod reinforc ement in accordance 

with SMACNA Standards.  

4. Construct casings, eliminators, and pipe penetra tions in accordance 

with SMACNA Standards, Chapter 6. Design casing acc ess doors to swing 

against air pressure so that pressure helps to main tain a tight seal.  

C. Install duct hangers and supports in accordance with SMACNA Standards, 

Chapter 4.  

D. Install fire dampers, smoke dampers and combinat ion fire/smoke dampers 

in accordance with the manufacturer's instructions to conform to the 

installation used for the rating test. Install fire  dampers, smoke 

dampers and combination fire/smoke dampers at locat ions indicated and 

where ducts penetrate fire rated and/or smoke rated  walls, shafts and 

where required by the Resident Engineer.  Install w ith required 

perimeter mounting angles, sleeves, breakaway duct connections, 

corrosion resistant springs, bearings, bushings and  hinges per UL and 

NFPA.  Demonstrate re-setting of fire dampers and o peration of smoke 

dampers to the Resident Engineer. 

E. Seal openings around duct penetrations of floors  and fire rated 

partitions with fire stop material as required by N FPA 90A.  

F. Flexible duct installation: Refer to SMACNA Stan dards, Chapter 3. Ducts 

shall be continuous, single pieces not over 1.5 m ( 5 feet) long (NFPA 

90A), as straight and short as feasible, adequately  supported. 
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Centerline radius of bends shall be not less than t wo duct diameters. 

Make connections with clamps as recommended by SMAC NA. Clamp per SMACNA 

with one clamp on the core duct and one on the insu lation jacket. 

Flexible ducts shall not penetrate floors, or any c hase or partition 

designated as a fire or smoke barrier, including co rridor partitions 

fire rated one hour or two hour. Support ducts SMAC NA Standards.  

G. Where diffusers, registers and grilles cannot be  installed to avoid 

seeing inside the duct, paint the inside of the duc t with flat black 

paint to reduce visibility.  

3.2 OPERATING AND PERFORMANCE TESTS 

 Refer to Section 23 05 11, COMMON WORK RESULTS FOR  HVAC and STEAM 

GENERATION 

- - - E N D - - - 
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SECTION 23 34 00 
HVAC FANS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Fans for heating, ventilating and air conditioni ng. 

B. Product Definitions: AMCA Publication 99, Standa rd l-66. 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, a nd SAMPLES. 

C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC a nd STEAM GENERATION. 

1.3 QUALITY ASSURANCE  

A. Refer to paragraph, QUALITY ASSURANCE, in Sectio n 23 05 11, COMMON WORK 

RESULTS FOR HVAC and STEAM GENERATION. 

B. Fans and power ventilators shall be listed in th e current edition of 

AMCA 26l, and shall bear the AMCA performance seal.  

C. Operating Limits for Centrifugal Fans: AMCA 99 ( Class I, II, and III).  

D. Fans and power ventilators shall comply with the  following standards: 

l. Testing and Rating: AMCA 2l0. 

2. Sound Rating: AMCA 300. 

E. Performance Criteria: 

l. The fan schedule shall show the design air volum e and static 

pressure.  Select the fan motor HP by increasing th e fan BHP by 10 

percent to account for the drive losses and field c onditions.   

2. Select the fan operating point as follows: 

a.  Air Foil, Backward Inclined, or Tubular: At or near  the peak 

static efficiency 

F. Corrosion Protection: 

1. Except for fans in fume hood exhaust service, al l steel shall be 

mill-galvanized, or phosphatized and coated with mi nimum two coats, 

corrosion resistant enamel paint. Manufacturers pai nt and paint 

system shall meet the minimum specifications of: AS TM D1735 water 

fog; ASTM B117 salt spray; ASTM D3359 adhesion; and  ASTM G152 and 

G153 for carbon arc light apparatus for exposure of  non-metallic 

material.  
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1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, and SAMPLES. 

B. Manufacturers Literature and Data: 

l. Fan sections, motors and drives. 

2. Centrifugal fans, motors, drives, accessories an d coatings. 

a. In-line centrifugal fans. 

C. Certified Sound power levels for each fan. 

D. Motor ratings types, electrical characteristics and accessories. 

E. Maintenance and Operating manuals in accordance with Section 01 00 00, 

GENERAL REQUIREMENTS. 

F. Certified fan performance curves for each fan sh owing cubic feet per 

minute (CFM) versus static pressure, efficiency, an d horsepower for 

design point of operation.  

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. Air Movement and Control Association Internation al, Inc. (AMCA): 

99-86...................Standards Handbook 

2l0-06..................Laboratory Methods of Testi ng Fans for 

Aerodynamic Performance Rating 

26l-09..................Directory of Products Licen sed to bear the AMCA 

Certified Ratings Seal - Published Annually  

300-08..................Reverberant Room Method for  Sound Testing of 

Fans 

C. American Society for Testing and Materials (ASTM ): 

B117-07a................Standard Practice for Opera ting Salt Spray 

(Fog) Apparatus 

D1735-08................Standard Practice for Testi ng Water Resistance 

of Coatings Using Water Fog Apparatus 

D3359-08................Standard Test Methods for M easuring Adhesion by 

Tape Test 

G152-06.................Standard Practice for Opera ting Open Flame 

Carbon Arc Light Apparatus for Exposure of Non-

Metallic Materials 
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G153-04.................Standard Practice for Opera ting Enclosed Carbon 

Arc Light Apparatus for Exposure of Non-

Metallic Materials 

D. National Fire Protection Association (NFPA): 

NFPA 96-08..............Standard for Ventilation Co ntrol and Fire 

Protection of Commercial Cooking Operations 

E. National Sanitation Foundation (NSF): 

37-07...................Air Curtains for Entrance W ays in Food and Food 

Service Establishments 

F. Underwriters Laboratories, Inc. (UL): 

181-2005................Factory Made Air Ducts and Air Connectors 

PART 2 - PRODUCTS 

2.1 CENTRIFUGAL FANS 

A. Standards and Performance Criteria: Refer to Par agraph, QUALITY 

ASSURANCE. Record factory vibration test results on  the fan or furnish 

to the Contractor. 

B. Fan arrangement, unless noted or approved otherw ise: 

l. DWDl fans: Arrangement 3. 

2. SWSl fans: Arrangement l, 3, 9 or l0, // except for fume hood (H7 or 

Hl3) exhaust fans Arrangement 3 shall not be accept able. // 

C. Construction: Wheel diameters and outlet areas s hall be in accordance 

with AMCA standards. 

l. Housing: Low carbon steel, arc welded throughout , braced and 

supported by structural channel or angle iron to pr event vibration 

or pulsation, flanged outlet, inlet fully streamlin ed. Provide 

lifting clips, and casing drain. Provide manufactur er's standard 

access door. Provide 12.5 mm (1/2 inches) wire mesh  screens for fan 

inlets without duct connections. 

2. Wheel: Steel plate with die formed blades welded  or riveted in 

place, factory balanced statically and dynamically.  

3. Shaft: Designed to operate at no more than 70 pe rcent of the first 

critical speed at the top of the speed range of the  fans class.  

4. Bearings: Heavy duty ball or roller type sized t o produce a Bl0 life 

of not less than 50,000 hours, and an average fatig ue life of 

200,000 hours. Extend filled lubrication tubes for interior bearings 

or ducted units to outside of housing. 

5. Belts: Oil resistant, non-sparking and non-stati c.  
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6. Belt Drives: Factory installed with final alignm ent belt adjustment 

made after installation. 

7. Motors and Fan Wheel Pulleys: Adjustable pitch f or use with motors 

through 15HP, fixed pitch for use with motors large r than 15HP. 

Select pulleys so that pitch adjustment is at the m iddle of the 

adjustment range at fan design conditions. 

8. Motor, adjustable motor base, drive and guard: F urnish from factory 

with fan.  Refer to Section 23 05 11, COMMON WORK R ESULTS FOR HVAC 

and STEAM GENERATION for specifications. Provide pr otective sheet 

metal enclosure for fans located outdoors. 

D. In-line Centrifugal Fans: In addition to the req uirements of paragraphs 

A and 2.1.C3 thru 2.1.C8, provide minimum 18 Gauge galvanized steel 

housing with inlet and outlet flanges, backward inc lined aluminum 

centrifugal fan wheel, bolted access door and suppo rts as required.  

Motors shall be factory pre-wired to an external ju nction box.   

 

PART 3 – EXECUTION 

 

3.1 INSTALLATION 

A. Install fan, motor and drive in accordance with manufacturer's 

instructions. 

3.2 PRE-OPERATION MAINTENANCE  

A. Lubricate bearings, pulleys, belts and other mov ing parts with 

manufacturer recommended lubricants. 

B. Rotate impeller by hand and check for shifting d uring shipment and 

check all bolts, collars, and other parts for tight ness. 

C. Clean fan interiors to remove foreign material a nd construction dirt 

and dust. 

3.3 START-UP AND INSTRUCTIONS 

A. Verify operation of motor, drive system and fan wheel according to the 

drawings and specifications. 

B. Check vibration and correct as necessary for air  balance work. 

- - - E N D - - - 
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SECTION 26 05 11 
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS  

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section applies to all sections of Division  26. 

B. Furnish and install electrical systems, material s, equipment, and 

accessories in accordance with the specifications a nd drawings.  

Capacities and ratings, conductors and cable and ot her items and 

arrangements for the specified items are shown on t he drawings. 

C. Conductor ampacities specified or shown on the d rawings are based on 

copper conductors, with the conduit and raceways si zed per NEC. 

Aluminum conductors are prohibited. 

1.2 MINIMUM REQUIREMENTS 

A. The International Building Code (IBC), National Electrical Code (NEC), 

Underwriters Laboratories, Inc. (UL), and National Fire Protection 

Association (NFPA) codes and standards are the mini mum requirements for 

materials and installation. 

B. The drawings and specifications shall govern in those instances where 

requirements are greater than those stated in the a bove codes and 

standards. 

1.3 TEST STANDARDS 

A. All materials and equipment shall be listed, lab eled, or certified by a 

Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters 

Laboratories, Inc. (UL), standards where test stand ards have been 

established. Materials and equipment which are not covered by UL 

standards will be accepted, providing that material s and equipment are 

listed, labeled, certified or otherwise determined to meet the safety 

requirements of a NRTL. Materials and equipment whi ch no NRTL accepts, 

certifies, lists, labels, or determines to be safe,  will be considered 

if inspected or tested in accordance with national industrial 

standards, such as ANSI, NEMA, and NETA. Evidence o f compliance shall 

include certified test reports and definitive shop drawings. 

B. Definitions: 

1. Listed: Materials and equipment included in a li st published by an 

organization that is acceptable to the Authority Ha ving Jurisdiction 

and concerned with evaluation of products or servic es, that 
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maintains periodic inspection of production or list ed materials and 

equipment or periodic evaluation of services, and w hose listing 

states that the materials and equipment either meet s appropriate 

designated standards or has been tested and found s uitable for a 

specified purpose. 

2. Labeled: Materials and equipment to which has be en attached a label, 

symbol, or other identifying mark of an organizatio n that is 

acceptable to the Authority Having Jurisdiction and  concerned with 

product evaluation, that maintains periodic inspect ion of production 

of labeled materials and equipment, and by whose la beling the 

manufacturer indicates compliance with appropriate standards or 

performance in a specified manner. 

3. Certified: Materials and equipment which: 

a. Have been tested and found by a NRTL to meet nat ionally 

recognized standards or to be safe for use in a spe cified manner. 

b. Are periodically inspected by a NRTL. 

c. Bear a label, tag, or other record of certificat ion. 

4. Nationally Recognized Testing Laboratory: Testin g laboratory which 

is recognized and approved by the Secretary of Labo r in accordance 

with OSHA regulations. 

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturer’s Qualifications: The manufacturer shall regularly and 

currently produce, as one of the manufacturer's pri ncipal products, the 

materials and equipment specified for this project,  and shall have 

manufactured the materials and equipment for at lea st three years. 

B. Product Qualification: 

1. Manufacturer's materials and equipment shall hav e been in 

satisfactory operation, on three installations of s imilar size and 

type as this project, for at least three years. 

2. The Government reserves the right to require the  Contractor to 

submit a list of installations where the materials and equipment 

have been in operation before approval. 

 
C. Service Qualifications: There shall be a permane nt service organization 

maintained or trained by the manufacturer which wil l render 

satisfactory service to this installation within fo ur hours of receipt 
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of notification that service is needed. Submit name  and address of 

service organizations. 

1.5 APPLICABLE PUBLICATIONS 

A. Applicable publications listed in all Sections o f Division 26 are the 

latest issue, unless otherwise noted. 

B. Products specified in all sections of Division 2 6 shall comply with the 

applicable publications listed in each section. 

1.6 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of cu rrent production by 

manufacturers regularly engaged in the manufacture of such items, and 

for which replacement parts shall be available. 

B. When more than one unit of the same class or typ e of materials and 

equipment is required, such units shall be the prod uct of a single 

manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be prod ucts of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which inc lude components made 

by others, shall assume complete responsibility for  the final 

assembled unit. 

3. Components shall be compatible with each other a nd with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the  product of a single 

manufacturer. 

D. Factory wiring and terminals shall be identified  on the equipment being 

furnished and on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessi ng factory tests. 

The Contractor shall notify the Government through the COTR a 

minimum of 15 working days prior to the manufacture r’s performing 

the factory tests. 

2. Four copies of certified test reports shall be f urnished to the COTR 

two weeks prior to final inspection and not more th an 90 days after 

completion of the tests. 

3. When materials and equipment fail factory tests,  and re-testing and 

re-inspection is required, the Contractor shall be liable for all 

additional expenses for the Government to witness r e-testing. 
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1.7 VARIATIONS FROM CONTRACT REQUIREMENTS 

A. Where the Government or the Contractor requests variations from the 

contract requirements, the connecting work and rela ted components shall 

include, but not be limited to additions or changes  to branch circuits, 

circuit protective devices, conduits, wire, feeders , controls, panels 

and installation methods. 

1.8 MATERIALS AND EQUIPMENT PROTECTION 

A. Materials and equipment shall be protected durin g shipment and storage 

against physical damage, vermin, dirt, corrosive su bstances, fumes, 

moisture, cold and rain. 

1. Store materials and equipment indoors in clean d ry space with 

uniform temperature to prevent condensation.   

2. During installation, equipment shall be protecte d against entry of 

foreign matter, and be vacuum-cleaned both inside a nd outside before 

testing and operating.  Compressed air shall not be  used to clean 

equipment.  Remove loose packing and flammable mate rials from inside 

equipment. 

3. Damaged equipment shall be repaired or replaced,  as determined by 

the COTR. 

4. Painted surfaces shall be protected with factory  installed removable 

heavy kraft paper, sheet vinyl or equal. 

5. Damaged paint on equipment shall be refinished w ith the same quality 

of paint and workmanship as used by the manufacture r so repaired 

areas are not obvious. 

1.9 WORK PERFORMANCE 

A. All electrical work shall comply with the requir ements of NFPA 70 

(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J  – General 

Environmental Controls, OSHA Part 1910 subpart K – Medical and First 

Aid, and OSHA Part 1910 subpart S – Electrical, in addition to other 

references required by contract. 

B. Job site safety and worker safety is the respons ibility of the 

Contractor. 

C. Electrical work shall be accomplished with all a ffected circuits or 

equipment de-energized. When an electrical outage c annot be 

accomplished in this manner for the required work, the following 

requirements are mandatory: 
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1. Electricians must use full protective equipment (i.e., certified and 

tested insulating material to cover exposed energiz ed electrical 

components, certified and tested insulated tools, e tc.) while 

working on energized systems in accordance with NFP A 70E. 

2. Before initiating any work, a job specific work plan must be 

developed by the Contractor with a peer review cond ucted and 

documented by the COTR and Medical Center staff. Th e work plan must 

include procedures to be used on and near the live electrical 

equipment, barriers to be installed, safety equipme nt to be used, 

and exit pathways. 

3. Work on energized circuits or equipment cannot b egin until prior 

written approval is obtained from the COTR. 

D. For work that affects existing electrical system s, arrange, phase and 

perform work to assure minimal interference with no rmal functioning of 

the facility. Refer to Article OPERATIONS AND STORA GE AREAS under 

Section 01 00 00, GENERAL REQUIREMENTS. 

E. New work shall be installed and connected to exi sting work neatly, 

safely and professionally. Disturbed or damaged wor k shall be replaced 

or repaired to its prior conditions, as required by  Section 01 00 00, 

GENERAL REQUIREMENTS. 

F. Coordinate location of equipment and conduit wit h other trades to 

minimize interference. 

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practica l to locations shown on 

the drawings. 

B. Working clearances shall not be less than specif ied in the NEC. 

C. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not readily accessible for operation and maintenance, the 

equipment shall be removed and reinstalled as direc ted at no 

additional cost to the Government. 

2. "Readily accessible” is defined as being capable  of being reached 

quickly for operation, maintenance, or inspections without the use 

of ladders, or without climbing or crawling under o r over obstacles 

such as, but not limited to, motors, pumps, belt gu ards, 

transformers, piping, ductwork, conduit and raceway s. 
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1.11 EQUIPMENT IDENTIFICATION 

A. In addition to the requirements of the NEC, inst all an identification 

sign which clearly indicates information required f or use and 

maintenance of items such as fused and non-fused sa fety switches and 

other significant equipment. 

B. Identification signs for Normal Power System equ ipment shall be 

laminated black phenolic resin with a white core wi th engraved 

lettering.  Identification signs for Essential Elec trical System (EES) 

equipment, as defined in the NEC, shall be laminate d red phenolic resin 

with a white core with engraved lettering. Letterin g shall be a minimum 

of 12 mm (1/2 inch) high. Identification signs shal l indicate equipment 

designation, rated bus amperage, voltage, number of  phases, number of 

wires, and type of EES power branch as applicable.  Secure nameplates 

with screws. 

1.12 SUBMITTALS 

A. Submit to the COTR in accordance with Section 01  33 23, SHOP DRAWINGS, 

PRODUCT DATA, AND SAMPLES.  

B. The Government's approval shall be obtained for all materials and 

equipment before delivery to the job site.  Deliver y, storage or 

installation of materials and equipment which has n ot had prior 

approval will not be permitted. 

C. All submittals shall include six copies of adequ ate descriptive 

literature, catalog cuts, shop drawings, test repor ts, certifications, 

samples, and other data necessary for the Governmen t to ascertain that 

the proposed materials and equipment comply with dr awing and 

specification requirements.  Catalog cuts submitted  for approval shall 

be legible and clearly identify specific materials and equipment being 

submitted. 

D. Submittals for individual systems and equipment assemblies which 

consist of more than one item or component shall be  made for the system 

or assembly as a whole.  Partial submittals will no t be considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION___ _______________". 

2. Submittals shall be marked to show specification  reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 
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1. Information that confirms compliance with contra ct requirements. 

Include the manufacturer's name, model or catalog n umbers, catalog 

information, technical data sheets, shop drawings, manuals, 

pictures, nameplate data, and test reports as requi red. 

 
2. Submittals are required for all equipment anchor s and supports.  

Submittals shall include weights, dimensions, cente r of gravity, 

standard connections, manufacturer's recommendation s and behavior 

problems (e.g., vibration, thermal expansion, etc.)  associated with 

equipment or piping so that the proposed installati on can be 

properly reviewed. Include sufficient fabrication i nformation so 

that appropriate mounting and securing provisions m ay be designed 

and attached to the equipment. 

3. Elementary and interconnection wiring diagrams f or communication and 

signal systems, control systems, and equipment asse mblies. All 

terminal points and wiring shall be identified on w iring diagrams. 

4. Parts list which shall include information for r eplacement parts and 

ordering instructions, as recommended by the equipm ent manufacturer. 

F. Maintenance and Operation Manuals:  

1. Submit as required for systems and equipment spe cified in the 

technical sections. Furnish in hardcover binders or  an approved 

equivalent. 

2. Inscribe the following identification on the cov er: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of the 

system, material, equipment, building, name of Cont ractor, and 

contract name and number. Include in the manual the  names, 

addresses, and telephone numbers of each subcontrac tor installing 

the system or equipment and the local representativ es for the 

material or equipment. 

3. Provide a table of contents and assemble the man ual to conform to 

the table of contents, with tab sheets placed befor e instructions 

covering the subject. The instructions shall be leg ible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with 

data to explain detailed operation and control of t he equipment. 

b. A control sequence describing start-up, operatio n, and shutdown. 
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c. Description of the function of each principal it em of equipment. 

d. Installation instructions. 

e. Safety precautions for operation and maintenance . 

f. Diagrams and illustrations. 

g. Periodic maintenance and testing procedures and frequencies, 

including replacement parts numbers. 

h. Performance data. 

i. Pictorial "exploded" parts list with part number s. Emphasis shall 

be placed on the use of special tools and instrumen ts.  The list 

shall indicate sources of supply, recommended spare  and 

replacement parts, and name of servicing organizati on. 

j. List of factory approved or qualified permanent servicing 

organizations for equipment repair and periodic tes ting and 

maintenance, including addresses and factory certif ication 

qualifications. 

G. Approvals will be based on complete submission o f shop drawings, 

manuals, test reports, certifications, and samples as applicable. 

H. After approval and prior to installation, furnis h the COTR with one 

sample of each of the following: 

1. A minimum 300 mm (12 inches) length of each type  and size of wire 

and cable along with the tag from the coils or reel s from which the 

sample was taken. The length of the sample shall be  sufficient to 

show all markings provided by the manufacturer. 

2. Each type of conduit coupling, bushing, and term ination fitting.  

3. Conduit hangers, clamps, and supports.  

4. Each type of receptacle, toggle switch, lighting  control sensor, 

outlet box, manual motor starter, device wall plate , engraved 

nameplate, wire and cable splicing and terminating material, and 

branch circuit single pole molded case circuit brea ker. 

1.13 SINGULAR NUMBER  

A. Where any device or part of equipment is referre d to in these 

specifications in the singular number (e.g., "the s witch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on t he drawings. 

1.14 ACCEPTANCE CHECKS AND TESTS 

A. The Contractor shall furnish the instruments, ma terials, and labor for 

tests. 



Polytech Associates Inc March 11, 2015 SF VA Medica l Center  
VA #662-14-309 Bid Submission Elevator Upgrade 
  Building 7  

 

26 05 11 - 9  
 

B. Where systems are comprised of components specif ied in more than one 

section of Division 26, the Contractor shall coordi nate the 

installation, testing, and adjustment of all compon ents between various 

manufacturer’s representatives and technicians so t hat a complete, 

functional, and operational system is delivered to the Government. 

C. When test results indicate any defects, the Cont ractor shall repair or 

replace the defective materials or equipment, and r epeat the tests.  

Repair, replacement, and retesting shall be accompl ished at no 

additional cost to the Government. 

1.15 WARRANTY 

A. All work performed and all equipment and materia l furnished under this 

Division shall be free from defects and shall remai n so for a period of 

one year from the date of acceptance of the entire installation by the 

Contracting Officer for the Government. 

1.16 INSTRUCTION 

A. Instruction to designated Government personnel s hall be provided for 

the particular equipment or system as required in e ach associated 

technical specification section. 

B. Furnish the services of competent instructors to  give full instruction 

in the adjustment, operation, and maintenance of th e specified 

equipment and system, including pertinent safety re quirements.  

Instructors shall be thoroughly familiar with all a spects of the 

installation, and shall be trained in operating the ory as well as 

practical operation and maintenance procedures. 

C. A training schedule shall be developed and submi tted by the Contractor 

and approved by the COTR at least 30 days prior to the planned 

training. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

---END--- 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page is intentionally blank. 
 



Polytech Associates Inc March 11, 2015 SF VA Medica l Center  
VA #662-14-309 Bid Submission Elevator Upgrade 
  Building 7  

 

26 05 19 - 1  
 

SECTION 26 05 19 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of the electrical conductors and cables for  use in electrical 

systems rated 600 V and below, indicated as cable(s ), conductor(s), 

wire, or wiring in this section. 

1.2 RELATED WORK 

A. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain 

the integrity of fire-resistant rated construction.  

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits 

for conductors and cables. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 FACTORY TESTS 

A. Conductors and cables shall be thoroughly tested  at the factory per 

NEMA to ensure that there are no electrical defects . Factory tests 

shall be certified.  

1.5 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit the following data for approval: 

1) Electrical ratings and insulation type for each conductor and 

cable. 

2) Splicing materials and pulling lubricant. 
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2. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the condu ctors and cables 

conform to the requirements of the drawings and spe cifications. 

b. Certification by the Contractor that the conduct ors and cables 

have been properly installed, adjusted, and tested.  

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are reference in the text by designation only. 

B. American Society of Testing Material (ASTM): 

D2301-10................Standard Specification for Vinyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape 

D2304-10................Test Method for Thermal End urance of Rigid 

Electrical Insulating Materials 

D3005-10................Low-Temperature Resistant V inyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape 

C. National Electrical Manufacturers Association (N EMA): 

WC 70-09................Power Cables Rated 2000 Vol ts or Less for the 

Distribution of Electrical Energy 

D. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

E. Underwriters Laboratories, Inc. (UL): 

44-10...................Thermoset-Insulated Wires a nd Cables 

83-08...................Thermoplastic-Insulated Wir es and Cables 

467-07..................Grounding and Bonding Equip ment 

486A-486B-03............Wire Connectors 

486C-04.................Splicing Wire Connectors 

486D-05.................Sealed Wire Connector Syste ms 

486E-09.................Equipment Wiring Terminals for Use with 

Aluminum and/or Copper Conductors 

493-07..................Thermoplastic-Insulated Und erground Feeder and 

Branch Circuit Cables 

514B-04.................Conduit, Tubing, and Cable Fittings 
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PART 2 - PRODUCTS  

2.1 CONDUCTORS AND CABLES 

A. Conductors and cables shall be in accordance wit h NEMA, UL, as 

specified herein, and as shown on the drawings. 

B. All conductors shall be copper. 

C. Single Conductor and Cable: 

1. No. 12 AWG: Minimum size, except where smaller s izes are specified 

herein or shown on the drawings. 

2. No. 8 AWG and larger: Stranded. 

3. No. 10 AWG and smaller: Solid; except shall be s tranded for final 

connection to motors, transformers, and vibrating e quipment. 

4. Insulation: THHN-THWN and XHHW-2.   

E. Color Code: 

1. No. 10 AWG and smaller: Solid color insulation o r solid color 

coating. 

2. No. 8 AWG and larger: Color-coded using one of t he following 

methods: 

a. Solid color insulation or solid color coating. 

b. Stripes, bands, or hash marks of color specified . 

c. Color using 19 mm (0.75 inches) wide tape.  

4. For modifications and additions to existing wiri ng systems, color 

coding shall conform to the existing wiring system.  

5. Conductors shall be color-coded as follows: 

208/120 V Phase 480/277 V 

Black A Brown 

Red B Orange 

Blue C Yellow 

White Neutral Gray * 

* or white with colored (other than green) tracer. 

 

6. Color code for isolated power system wiring shal l be in accordance 

with the NEC. 

2.2 SPLICES 

A. Splices shall be in accordance with NEC and UL. 

B. Above Ground Splices for No. 10 AWG and Smaller:  
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1. Solderless, screw-on, reusable pressure cable ty pe, with integral 

insulation, approved for copper and aluminum conduc tors. 

2. The integral insulator shall have a skirt to com pletely cover the 

stripped conductors. 

3. The number, size, and combination of conductors used with the 

connector, as listed on the manufacturer's packagin g, shall be 

strictly followed. 

C. Above Ground Splices for No. 8 AWG to No. 4/0 AW G: 

1. Compression, hex screw, or bolt clamp-type of hi gh conductivity and 

corrosion-resistant material, listed for use with c opper and 

aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

4. All bolts, nuts, and washers used with splices s hall be zinc-plated 

steel. 

D. Above Ground Splices for 250 kcmil and Larger: 

1. Long barrel “butt-splice” or “sleeve” type compr ession connectors, 

with minimum of two compression indents per wire, l isted for use 

with copper and aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

 
E. Plastic electrical insulating tape: Per ASTM D23 04, flame-retardant, 

cold and weather resistant. 

2.3 CONNECTORS AND TERMINATIONS 

A. Mechanical type of high conductivity and corrosi on-resistant material, 

listed for use with copper and aluminum conductors.  

B. Long barrel compression type of high conductivit y and 

corrosion-resistant material, with minimum of two c ompression indents 

per wire, listed for use with copper and aluminum c onductors. 

C. All bolts, nuts, and washers used to connect con nections and 

terminations to bus bars or other termination point s shall be zinc-

plated steel. 
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2.4 CONTROL WIRING 

A. Unless otherwise specified elsewhere in these sp ecifications, control 

wiring shall be as specified herein, except that th e minimum size shall 

be not less than No. 14 AWG. 

B. Control wiring shall be sized such that the volt age drop under in-rush 

conditions does not adversely affect operation of t he controls. 

2.5 WIRE LUBRICATING COMPOUND 

A. Lubricating compound shall be suitable for the w ire insulation and 

conduit, and shall not harden or become adhesive. 

B. Shall not be used on conductors for isolated pow er systems. 

 
PART 3 - EXECUTION  

3.1 GENERAL  

A. Install conductors in accordance with the NEC, a s specified, and as 

shown on the drawings. 

B. Install all conductors in raceway systems. 

C. Splice conductors only in outlet boxes, junction  boxes, pullboxes, 

manholes, or handholes. 

D. Conductors of different systems (e.g., 120 V and  277 V) shall not be 

installed in the same raceway. 

E. Install cable supports for all vertical feeders in accordance with the 

NEC. Provide split wedge type which firmly clamps e ach individual cable 

and tightens due to cable weight. 

F. In panelboards, cabinets, wireways, switches, en closures, and equipment 

assemblies, neatly form, train, and tie the conduct ors with non-

metallic ties. 

G. For connections to motors, transformers, and vib rating equipment, 

stranded conductors shall be used only from the las t fixed point of 

connection to the motors, transformers, or vibratin g equipment. 

H. Use expanding foam or non-hardening duct-seal to  seal conduits entering 

a building, after installation of conductors. 

I. Conductor and Cable Pulling: 

1. Provide installation equipment that will prevent  the cutting or 

abrasion of insulation during pulling. Use lubrican ts approved for 

the cable. 

2. Use nonmetallic pull ropes. 
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3. Attach pull ropes by means of either woven baske t grips or pulling 

eyes attached directly to the conductors. 

4. All conductors in a single conduit shall be pull ed simultaneously. 

5. Do not exceed manufacturer’s recommended maximum  pulling tensions 

and sidewall pressure values. 

J. No more than three branch circuits shall be inst alled in any one 

conduit. 

K. When stripping stranded conductors, use a tool t hat does not damage the 

conductor or remove conductor strands. 

 
3.2 SPLICE AND TERMINATION INSTALLATION 

A. Splices and terminations shall be mechanically a nd electrically secure, 

and tightened to manufacturer’s published torque va lues using a torque 

screwdriver or wrench. 

B. Where the Government determines that unsatisfact ory splices or 

terminations have been installed, replace the splic es or terminations 

at no additional cost to the Government. 

3.3 CONDUCTOR IDENTIFICATION 

A. When using colored tape to identify phase, neutr al, and ground 

conductors larger than No. 8 AWG, apply tape in hal f-overlapping turns 

for a minimum of 75 mm (3 inches) from terminal poi nts, and in junction 

boxes, pullboxes, and manholes. Apply the last two laps of tape with no 

tension to prevent possible unwinding. Where cable markings are covered 

by tape, apply tags to cable, stating size and insu lation type. 

3.4 FEEDER CONDUCTOR IDENTIFICATION 

A. In each interior pullbox, install brass tags on all feeder conductors 

to clearly designate their circuit identification a nd voltage. The tags 

shall be the embossed type, 40 mm (1-1/2 inches) in  diameter and 40 

mils thick. Attach tags with plastic ties.  

3.5 EXISTING CONDUCTORS 

A. Unless specifically indicated on the plans, exis ting conductors shall 

not be reused.  

3.6 CONTROL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, in stall control wiring 

and connect to equipment to perform the required fu nctions as specified 

or as shown on the drawings.  
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B. Install a separate power supply circuit for each  system, except where 

otherwise shown on the drawings. 

3.7 CONTROL WIRING IDENTIFICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire mark ers shall correspond to 

those on the wiring diagrams used for installing th e systems. 

C. Wire markers shall retain their markings after c leaning. 

D. In each manhole and handhole, install embossed b rass tags to identify 

the system served and function. 

 
3.8 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: Inspect physical co ndition. 

2. Electrical tests: 

a. After installation but before connection to util ization devices, 

such as fixtures, motors, or appliances, test condu ctors phase-

to-phase and phase-to-ground resistance with an ins ulation 

resistance tester.  Existing conductors to be reuse d shall also 

be tested.   

b. Applied voltage shall be 500 V DC for 300 V rate d cable, and 1000 

V DC for 600 V rated cable. Apply test for one minu te or until 

reading is constant for 15 seconds, whichever is lo nger. Minimum 

insulation resistance values shall not be less than  25 megohms 

for 300 V rated cable and 100 megohms for 600 V rat ed cable. 

c. Perform phase rotation test on all three-phase c ircuits. 

---END--- 
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SECTION 26 05 26 
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of grounding and bonding equipment, indicat ed as grounding 

equipment in this section.  

B. “Grounding electrode system” refers to grounding  electrode conductors 

and all electrodes required or allowed by NEC, as w ell as made, 

supplementary, and lightning protection system grou nding electrodes. 

C. The terms “connect” and “bond” are used intercha ngeably in this section 

and have the same meaning. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit and 

boxes. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

2. Certifications: 

a. Certification by the Contractor that the groundi ng equipment has 

been properly installed and tested.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  
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B. American Society for Testing and Materials (ASTM ): 

B1-07...................Standard Specification for Hard-Drawn Copper 

Wire 

B3-07...................Standard Specification for Soft or Annealed 

Copper Wire 

B8-11...................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

C. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 

81-83...................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System Part 1: Normal Measurements 

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

70E-12..................National Electrical Safety Code 

99-12...................Health Care Facilities 

E. Underwriters Laboratories, Inc. (UL):  

44-10 ..................Thermoset-Insulated Wires a nd Cables 

83-08 ..................Thermoplastic-Insulated Wir es and Cables 

467-07 .................Grounding and Bonding Equip ment  

 
PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be insulate d stranded copper, 

except that sizes No. 10 AWG and smaller shall be s olid copper. 

Insulation color shall be continuous green for all equipment grounding 

conductors, except that wire sizes No. 4 AWG and la rger shall be 

identified per NEC. 

B. Bonding conductors shall be bare stranded copper , except that sizes No. 

10 AWG and smaller shall be bare solid copper.  Bon ding conductors 

shall be stranded for final connection to motors, t ransformers, and 

vibrating equipment.  

C. Conductor sizes shall not be less than shown on the drawings, or not 

less than required by the NEC, whichever is greater . 

D. Insulation: THHN-THWN and XHHW-2 
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2.2 GROUND CONNECTIONS 

A. Above Grade: 

1. Bonding Jumpers: Listed for use with aluminum an d copper conductors.  

For wire sizes No. 8 AWG and larger, use compressio n-type 

connectors.  For wire sizes smaller than No. 8 AWG,  use mechanical 

type lugs.  Connectors or lugs shall use zinc-plate d steel bolts, 

nuts, and washers.  Bolts shall be torqued to the v alues recommended 

by the manufacturer. 

 
PART 3 - EXECUTION  

3.1 GENERAL  

A. Equipment Grounding: Metallic piping, building s tructural steel, 

electrical enclosures, raceways, junction boxes, ou tlet boxes, 

cabinets, machine frames, and other conductive item s in close proximity 

with electrical circuits, shall be bonded and groun ded.  

3.2 RACEWAY  

A. Conduit Systems: 

1. Ground all metallic conduit systems. All metalli c conduit systems 

shall contain an equipment grounding conductor.  

2. Metallic conduit that only contains a grounding conductor, and is 

provided for its mechanical protection, shall be bo nded to that 

conductor at the entrance and exit from the conduit . 

3. Metallic conduits which terminate without mechan ical connection to 

an electrical equipment housing by means of locknut  and bushings or 

adapters, shall be provided with grounding bushings . Connect 

bushings with an equipment grounding conductor to t he equipment 

ground bus. 

B. Feeders and Branch Circuits: Install equipment g rounding conductors 

with all feeders, and power and lighting branch cir cuits.  

C. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each p ullbox, junction 

box, outlet box, device box, cabinets, and other en closures through 

which the conductor passes.  

2. Provide lugs in each box and enclosure for equip ment grounding 

conductor termination. 
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3.3 CORROSION INHIBITORS 

A. When making grounding and bonding connections, a pply a corrosion 

inhibitor to all contact surfaces.  Use corrosion i nhibitor appropriate 

for protecting a connection between the metals used . 

---END--- 
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SECTION 26 05 33 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

conduit, fittings, and boxes, to form complete, coo rdinated, grounded 

raceway systems. Raceways are required for all wiri ng unless shown or 

specified otherwise. 

B. Definitions: The term conduit, as used in this s pecification, shall 

mean any or all of the raceway types specified. 

1.2 RELATED WORK  

A. Section 06 10 00, ROUGH CARPENTRY: Mounting boar d for telephone 

closets. 

B. Section 07 60 00, FLASHING AND SHEET METAL: Fabr ications for the 

deflection of water away from the building envelope  at penetrations. 

C. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain 

the integrity of fire rated construction. 

D. Section 07 92 00, JOINT SEALANTS: Sealing around  conduit penetrations 

through the building envelope to prevent moisture m igration into the 

building. 

E. Section 09 91 00, PAINTING: Identification and p ainting of conduit and 

other devices. 

F. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS  FOR NON-STRUCTURAL 

COMPONENTS:  Conduits bracing. 

G. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements and items that are common t o more than one 

section of Division 26. 

H. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

I. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRU CTION: Underground 

conduits. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 
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1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit the following data for approval: 

1) Raceway types and sizes. 

2) Conduit bodies, connectors and fittings. 

3) Junction and pull boxes, types and sizes. 

2. Certifications:  Two weeks prior to final inspec tion, submit the 

following:  

a. Certification by the manufacturer that raceways,  conduits, 

conduit bodies, connectors, fittings, junction and pull boxes, 

and all related equipment conform to the requiremen ts of the 

drawings and specifications. 

b. Certification by the Contractor that raceways, c onduits, conduit 

bodies, connectors, fittings, junction and pull box es, and all 

related equipment have been properly installed. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. American National Standards Institute (ANSI): 

C80.1-05................Electrical Rigid Steel Cond uit 

C80.3-05................Steel Electrical Metal Tubi ng 

C80.6-05................Electrical Intermediate Met al Conduit 

C. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05....................Flexible Metal Conduit  

5-11....................Surface Metal Raceway and F ittings 

6-07....................Electrical Rigid Metal Cond uit - Steel 

50-95...................Enclosures for Electrical E quipment 

360-13..................Liquid-Tight Flexible Steel  Conduit 

467-13..................Grounding and Bonding Equip ment 

514A-13.................Metallic Outlet Boxes 

514B-12.................Conduit, Tubing, and Cable Fittings 
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514C-07.................Nonmetallic Outlet Boxes, F lush-Device Boxes 

and Covers  

651-11..................Schedule 40 and 80 Rigid PV C Conduit and 

Fittings 

651A-11.................Type EB and A Rigid PVC Con duit and HDPE 

Conduit 

797-07..................Electrical Metallic Tubing 

1242-06.................Electrical Intermediate Met al Conduit - Steel 

E. National Electrical Manufacturers Association (N EMA): 

TC-2-13.................Electrical Polyvinyl Chlori de (PVC) Tubing and 

Conduit 

TC-3-13.................PVC Fittings for Use with R igid PVC Conduit and 

Tubing 

FB1-12..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

FB2.10-13...............Selection and Installation Guidelines for 

Fittings for use with Non-Flexible Conduit or 

Tubing (Rigid Metal Conduit, Intermediate 

Metallic Conduit, and Electrical Metallic 

Tubing) 

FB2.20-12...............Selection and Installation Guidelines for 

Fittings for use with Flexible Electrical 

Conduit and Cable 

F. American Iron and Steel Institute (AISI): 

S100-2007...............North American Specificatio n for the Design of 

Cold-Formed Steel Structural Members 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size:  In accordance with the NEC, but n ot less than 13 mm 

(0.5-inch) unless otherwise shown.  Where permitted  by the NEC, 13 mm 

(0.5-inch) flexible conduit may be used for tap con nections to recessed 

lighting fixtures. 

B. Conduit: 

1. Size:  In accordance with the NEC, but not less than 13 mm (0.5-

inch). 

2. Rigid Steel Conduit (RMC):  Shall conform to UL 6 and ANSI C80.1. 
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3. Rigid Intermediate Steel Conduit (IMC):  Shall c onform to UL 1242 

and ANSI C80.6. 

4. Electrical Metallic Tubing (EMT):  Shall conform  to UL 797 and ANSI 

C80.3. Maximum size not to exceed 105 mm (4 inches)  and shall be 

permitted only with cable rated 600 V or less. 

5. Flexible Metal Conduit:  Shall conform to UL 1. 

6. Liquid-tight Flexible Metal Conduit:  Shall conf orm to UL 360. 

7. Direct Burial Plastic Conduit:  Shall conform to  UL 651 and UL 651A, 

heavy wall PVC or high density polyethylene (PE). 

8. Surface Metal Raceway:  Shall conform to UL 5. 

C. Conduit Fittings:  

1. Rigid Steel and Intermediate Metallic Conduit Fi ttings:  

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Standard threaded couplings, locknuts, bushings,  conduit bodies, 

and elbows: Only steel or malleable iron materials are 

acceptable. Integral retractable type IMC couplings  are also 

acceptable. 

c. Locknuts:  Bonding type with sharp edges for dig ging into the 

metal wall of an enclosure. 

d. Bushings:  Metallic insulating type, consisting of an insulating 

insert, molded or locked into the metallic body of the fitting. 

Bushings made entirely of metal or nonmetallic mate rial are not 

permitted. 

e. Erickson (Union-Type) and Set Screw Type Couplin gs:  Approved for 

use in concrete are permitted for use to complete a  conduit run 

where conduit is installed in concrete.  Use set sc rews of case-

hardened steel with hex head and cup point to firml y seat in 

conduit wall for positive ground.  Tightening of se t screws with 

pliers is prohibited. 

f. Sealing Fittings:  Threaded cast iron type.  Use  continuous 

drain-type sealing fittings to prevent passage of w ater vapor.  

In concealed work, install fittings in flush steel boxes with 

blank cover plates having the same finishes as that  of other 

electrical plates in the room. 

 
2. Electrical Metallic Tubing Fittings:  
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a. Fittings and conduit bodies shall meet the requi rements of UL 

514B, ANSI C80.3, and NEMA FB1. 

b. Only steel or malleable iron materials are accep table. 

 
c. Setscrew Couplings and Connectors:  Use setscrew s of case-

hardened steel with hex head and cup point, to firm ly seat in 

wall of conduit for positive grounding. 

d. Indent-type connectors or couplings are prohibit ed. 

e. Die-cast or pressure-cast zinc-alloy fittings or  fittings made of 

"pot metal" are prohibited. 

3. Flexible Metal Conduit Fittings: 

a. Conform to UL 514B.  Only steel or malleable iro n materials are 

acceptable. 

b. Clamp-type, with insulated throat. 

4. Liquid-tight Flexible Metal Conduit Fittings: 

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Only steel or malleable iron materials are accep table. 

c. Fittings must incorporate a threaded grounding c one, a steel or 

plastic compression ring, and a gland for tightenin g.  Connectors 

shall have insulated throats. 

5. Expansion and Deflection Couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate a 19 mm (0.75-inch) deflection, expa nsion, or 

contraction in any direction, and allow 30 degree a ngular 

deflections. 

c. Include internal flexible metal braid, sized to guarantee conduit 

ground continuity and a low-impedance path for faul t currents, in 

accordance with UL 467 and the NEC tables for equip ment grounding 

conductors. 

d. Jacket:  Flexible, corrosion-resistant, watertig ht, moisture and 

heat-resistant molded rubber material with stainles s steel jacket 

clamps. 

D. Conduit Supports: 

1. Parts and Hardware:  Zinc-coat or provide equiva lent corrosion 

protection. 
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2. Individual Conduit Hangers:  Designed for the pu rpose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple Conduit (Trapeze) Hangers:  Not less th an 38 mm x 38 mm 

(1.5 x 1.5 inches), 12-gauge steel, cold-formed, li pped channels; 

with not less than 9 mm (0.375-inch) diameter steel  hanger rods. 

4. Solid Masonry and Concrete Anchors:  Self-drilli ng expansion 

shields, or machine bolt expansion. 

 
E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Rustproof cast metal where required by the NEC o r shown on drawings. 

3. Sheet Metal Boxes:  Galvanized steel, except whe re shown on 

drawings. 

F. Metal Wireways:  Equip with hinged covers, excep t as shown on drawings. 

Include couplings, offsets, elbows, expansion joint s, adapters, hold-

down straps, end caps, and other fittings to match and mate with 

wireways as required for a complete system. 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 

1. Cut holes in advance where they should be placed  in the structural 

elements, such as ribs or beams.  Obtain the approv al of the COR 

prior to drilling through structural elements. 

2. Cut holes through concrete and masonry in new an d existing 

structures with a diamond core drill or concrete sa w.  Pneumatic 

hammers, impact electric, hand, or manual hammer-ty pe drills are not 

allowed, except when permitted by the COR where wor king space is 

limited. 

B. Firestop:  Where conduits, wireways, and other e lectrical raceways pass 

through fire partitions, fire walls, smoke partitio ns, or floors, 

install a fire stop that provides an effective barr ier against the 

spread of fire, smoke and gases as specified in Sec tion 07 84 00, 

FIRESTOPPING. 

C. Waterproofing:  At floor, exterior wall, and roo f conduit penetrations, 

completely seal the gap around conduit to render it  watertight, as 

specified in Section 07 92 00, JOINT SEALANTS. 
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3.2 INSTALLATION, GENERAL 

A. In accordance with UL, NEC, NEMA, as shown on dr awings, and as 

specified herein. 

B. Raceway systems used for Essential Electrical Sy stems (EES) shall be 

entirely independent of other raceway systems. 

C. Install conduit as follows: 

1. In complete mechanically and electrically contin uous runs before 

pulling in cables or wires. 

2. Unless otherwise indicated on the drawings or sp ecified herein, 

installation of all conduits shall be concealed wit hin finished 

walls, floors, and ceilings.  

3. Flattened, dented, or deformed conduit is not pe rmitted.  Remove and 

replace the damaged conduits with new conduits. 

4. Assure conduit installation does not encroach in to the ceiling 

height head room, walkways, or doorways. 

5. Cut conduits square, ream, remove burrs, and dra w up tight. 

6. Independently support conduit at 2.4 M (8 feet) on centers with 

specified materials and as shown on drawings.  

7. Do not use suspended ceilings, suspended ceiling  supporting members, 

lighting fixtures, other conduits, cable tray, boxe s, piping, or 

ducts to support conduits and conduit runs. 

8. Support within 300 mm (12 inches) of changes of direction, and 

within 300 mm (12 inches) of each enclosure to whic h connected. 

9. Close ends of empty conduits with plugs or caps at the rough-in 

stage until wires are pulled in, to prevent entry o f debris. 

10. Conduit installations under fume and vent hoods  are prohibited. 

11. Secure conduits to cabinets, junction boxes, pu ll-boxes, and outlet 

boxes with bonding type locknuts.  For rigid steel and IMC conduit 

installations, provide a locknut on the inside of t he enclosure, 

made up wrench tight.  Do not make conduit connecti ons to junction 

box covers. 

12. Flashing of penetrations of the roof membrane i s specified in 

Section 07 60 00, FLASHING AND SHEET METAL. 

13. Conduit bodies shall only be used for changes i n direction, and 

shall not contain splices. 

D. Conduit Bends: 

1. Make bends with standard conduit bending machine s. 
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2. Conduit hickey may be used for slight offsets an d for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is p rohibited. 

E. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns,  as shown on 

drawings. 

2. Deviations:  Make only where necessary to avoid interferences and 

only after drawings showing the proposed deviations  have been 

submitted and approved by the COR. 

3.3 CONCEALED WORK INSTALLATION  

A. In Concrete: 

1. Conduit:  Rigid steel, IMC, or EMT.  Do not inst all EMT in concrete 

slabs that are in contact with soil, gravel, or vap or barriers. 

2. Align and run conduit in direct lines. 

3. Install conduit through concrete beams only: 

a. Where shown on the structural drawings. 

b. As approved by the COR prior to construction, an d after submittal 

of drawing showing location, size, and position of each 

penetration. 

4. Installation of conduit in concrete that is less  than 75 mm (3 

inches) thick is prohibited. 

a. Conduit outside diameter larger than one-third o f the slab 

thickness is prohibited. 

b. Space between conduits in slabs:  Approximately six conduit 

diameters apart, and one conduit diameter at condui t crossings.  

c. Install conduits approximately in the center of the slab so that 

there will be a minimum of 19 mm (0.75-inch) of con crete around 

the conduits. 

5. Make couplings and connections watertight.  Use thread compounds 

that are UL approved conductive type to ensure low resistance ground 

continuity through the conduits.  Tightening setscr ews with pliers 

is prohibited. 

B. Above Furred or Suspended Ceilings and in Walls:  

 
1. Conduit for Conductors Above 600 V:  Rigid steel .  Mixing different 

types of conduits in the same system is prohibited.  
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2. Conduit for Conductors 600 V and Below:  Rigid s teel, IMC, or EMT.  

Mixing different types of conduits in the same syst em is prohibited. 

3. Align and run conduit parallel or perpendicular to the building 

lines. 

4. Connect recessed lighting fixtures to conduit ru ns with maximum 1.8 

M (6 feet) of flexible metal conduit extending from  a junction box 

to the fixture. 

5. Tightening set screws with pliers is prohibited.  

6. For conduits running through metal studs, limit field cut holes to 

no more than 70% of web depth.  Spacing between hol es shall be at 

least 457 mm (18 inches).  Cuts or notches in flang es or return lips 

shall not be permitted. 

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on drawings, exposed conduit is only 

permitted in mechanical and electrical rooms. 

B. Conduit for Conductors 600 V and Below:  Rigid s teel, IMC, or EMT.  

Mixing different types of conduits in the system is  prohibited. 

C. Align and run conduit parallel or perpendicular to the building lines. 

D. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

E. Support horizontal or vertical runs at not over 2.4 M (8 feet) 

intervals. 

F. Surface Metal Raceways:  Use only where shown on  drawings. 

G. Painting: 

1. Paint exposed conduit as specified in Section 09  91 00, PAINTING. 

2. Paint all conduits containing cables rated over 600 V safety orange. 

Refer to Section 09 91 00, PAINTING for preparation , paint type, and 

exact color.  In addition, paint legends, using 50 mm (2 inch) high 

black numerals and letters, showing the cable volta ge rating.  

Provide legends where conduits pass through walls a nd floors and at 

maximum 6 M (20 feet) intervals in between. 

3.5 DIRECT BURIAL INSTALLATION 

 Refer to Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION. 

3.6 WET OR DAMP LOCATIONS 

A. Use rigid steel or IMC conduits unless as shown on drawings. 

B. Provide sealing fittings to prevent passage of w ater vapor where 

conduits pass from warm to cold locations, i.e., re frigerated spaces, 
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constant-temperature rooms, air-conditioned spaces,  building exterior 

walls, roofs, or similar spaces. 

C. Use rigid steel or IMC conduit within 1.5 M (5 f eet) of the exterior 

and below concrete building slabs in contact with s oil, gravel, or 

vapor barriers, unless as shown on drawings.  Condu it shall be half-

lapped with 10 mil PVC tape before installation.  A fter installation, 

completely recoat or retape any damaged areas of co ating. 

D. Conduits run on roof shall be supported with int egral galvanized lipped 

steel channel, attached to UV-inhibited polycarbona te or polypropylene 

blocks every 2.4 M (8 feet) with 9 mm (3/8-inch) ga lvanized threaded 

rods, square washer and locknut.  Conduits shall be  attached to steel 

channel with conduit clamps. 

3.7 MOTORS AND VIBRATING EQUIPMENT 

A. Use flexible metal conduit for connections to mo tors and other 

electrical equipment subject to movement, vibration , misalignment, 

cramped quarters, or noise transmission.  

B. Use liquid-tight flexible metal conduit for inst allation in exterior 

locations, moisture or humidity laden atmosphere, c orrosive atmosphere, 

water or spray wash-down operations, inside airstre am of HVAC units, 

and locations subject to seepage or dripping of oil , grease, or water.  

C. Provide a green equipment grounding conductor wi th flexible and liquid-

tight flexible metal conduit. 

3.8 EXPANSION JOINTS 

A. Conduits 75 mm (3 inch) and larger that are secu red to the building 

structure on opposite sides of a building expansion  joint require 

expansion and deflection couplings.  Install the co uplings in 

accordance with the manufacturer's recommendations.  

B. Provide conduits smaller than 75 mm (3 inch) wit h junction boxes on 

both sides of the expansion joint.  Connect flexibl e metal conduits to 

junction boxes with sufficient slack to produce a 1 25 mm (5 inch) 

vertical drop midway between the ends of the flexib le metal conduit.  

Flexible metal conduit shall have a green insulated  copper bonding 

jumper installed. In lieu of this flexible metal co nduit, expansion and 

deflection couplings as specified above are accepta ble. 

C. Install expansion and deflection couplings where  shown. 
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D. Seismic Areas:  In seismic areas, provide condui ts rigidly secured to 

the building structure on opposite sides of a build ing expansion joint 

with junction boxes on both sides of the joint.  Co nnect conduits to 

junction boxes with 375 mm (15 inches) of slack fle xible conduit. 

Flexible conduit shall have a copper bonding jumper  installed.  

3.9 CONDUIT SUPPORTS  

A. Safe working load shall not exceed one-quarter o f proof test load of 

fastening devices. 

B. Use pipe straps or individual conduit hangers fo r supporting individual 

conduits. 

C. Support multiple conduit runs with trapeze hange rs.  Use trapeze 

hangers that are designed to support a load equal t o or greater than 

the sum of the weights of the conduits, wires, hang er itself, and an 

additional 90 kg (200 lbs).  Attach each conduit wi th U-bolts or other 

approved fasteners. 

D. Support conduit independently of junction boxes,  pull-boxes, fixtures, 

suspended ceiling T-bars, angle supports, and simil ar items. 

E. Fasteners and Supports in Solid Masonry and Conc rete: 

1. New Construction:  Use steel or malleable iron c oncrete inserts set 

in place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 6 mm (0.25 -inch) bolt size 

and not less than 28 mm (1.125 inch) in embedment. 

b. Power set fasteners not less than 6 mm (0.25-inc h) diameter with 

depth of penetration not less than 75 mm (3 inch). 

c. Use vibration and shock-resistant anchors and fa steners for 

attaching to concrete ceilings. 

F. Hollow Masonry:  Toggle bolts.  

G. Bolts supported only by plaster or gypsum wallbo ard are not acceptable. 

H. Metal Structures:  Use machine screw fasteners o r other devices 

specifically designed and approved for the applicat ion. 

I. Attachment by wood plugs, rawl plug, plastic, le ad or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J. Chain, wire, or perforated strap shall not be us ed to support or fasten 

conduit. 
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K. Spring steel type supports or fasteners are proh ibited for all uses 

except horizontal and vertical supports/fasteners w ithin walls. 

L. Vertical Supports:  Vertical conduit runs shall have riser clamps and 

supports in accordance with the NEC and as shown.  Provide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 

3.11 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush-mounted. 

2. Provide raised covers for boxes to suit the wall  or ceiling, 

construction, and finish. 

B. In addition to boxes shown, install additional b oxes where needed to 

prevent damage to cables and wires during pulling-i n operations or 

where more than the equivalent of 4-90 degree bends  are necessary.  

C. Locate pullboxes so that covers are accessible a nd easily removed. 

Coordinate locations with piping and ductwork where  installed above 

ceilings.  

D. Remove only knockouts as required.  Plug unused openings.  Use threaded 

plugs for cast metal boxes and snap-in metal covers  for sheet metal 

boxes. 

E. Outlet boxes mounted back-to-back in the same wa ll are prohibited.  A 

minimum 600 mm (24 inch) center-to-center lateral s pacing shall be 

maintained between boxes. 

F. Flush-mounted wall or ceiling boxes shall be ins talled with raised 

covers so that the front face of raised cover is fl ush with the wall. 

Surface-mounted wall or ceiling boxes shall be inst alled with surface-

style flat or raised covers. 

G. Minimum size of outlet boxes for ground fault ci rcuit interrupter 

(GFCI) receptacles is 100 mm (4 inches) square x 55  mm (2.125 inches) 

deep, with device covers for the wall material and thickness involved. 

H. Stencil or install phenolic nameplates on covers  of the boxes 

identified on riser diagrams; for example "SIG-FA J B No. 1."  

I. On all branch circuit junction box covers, ident ify the circuits with 

black marker. 

- - - E N D - - - 
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SECTION 26 27 26 
WIRING DEVICES 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of wiring devices. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements that are common to more tha n one section of 

Division 26. 

B. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit and 

boxes.  

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Cables and wiring. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents. 

E. Section 26 51 00, INTERIOR LIGHTING: Fluorescent  ballasts and LED 

drivers for use with manual dimming controls. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, mounting  details, 

construction materials, grade, and termination info rmation. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c ompanion copies 

of complete maintenance and operating manuals, incl uding 

technical data sheets and information for ordering replacement 

parts. 
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b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the wirin g devices conform 

to the requirements of the drawings and specificati ons. 

b. Certification by the Contractor that the wiring devices have been 

properly installed and adjusted. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are referenced in the text  by basic 

designation only. 

B. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

99-12...................Health Care Facilities 

C. National Electrical Manufacturers Association (N EMA): 

WD 1-10.................General Color Requirements for Wiring Devices 

WD 6-08 ................Wiring Devices – Dimensiona l Specifications 

D. Underwriter’s Laboratories, Inc. (UL): 

5-11....................Surface Metal Raceways and Fittings 

20-10...................General-Use Snap Switches 

231-07..................Power Outlets 

467-07..................Grounding and Bonding Equip ment 

498-07..................Attachment Plugs and Recept acles 

943-11..................Ground-Fault Circuit-Interr upters  

 

PART 2 - PRODUCTS 

2.1 RECEPTACLES 

A. Duplex Receptacles: Hospital-grade, single phase , 20 ampere, 120 volts, 

2-pole, 3-wire, NEMA 5-20R, with break-off feature for two-circuit 

operation.  

1. Bodies shall be ivory in color.  

2. Switched duplex receptacles shall be wired so th at only the top 

receptacle is switched. The lower receptacle shall be unswitched. 
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3. Ground Fault Interrupter Duplex Receptacles: Sha ll be an integral 

unit, hospital-grade, suitable for mounting in a st andard outlet 

box, with end-of-life indication and provisions to isolate the face 

due to improper wiring. 

a. Ground fault interrupter shall be consist of a d ifferential 

current transformer, solid state sensing circuitry and a circuit 

interrupter switch.  Device shall have nominal sens itivity to 

ground leakage current of 4-6 milliamperes and shal l function to 

interrupt the current supply for any value of groun d leakage 

current above five milliamperes (+ or – 1 milliampe re) on the 

load side of the device. Device shall have a minimu m nominal 

tripping time of 0.025 second. 

 

2.2 TOGGLE SWITCHES 

A. Toggle switches shall be totally enclosed tumble r type with nylon 

bodies.  Handles shall be ivory in color unless oth erwise specified or 

shown on the drawings. 

1. Switches installed in hazardous areas shall be e xplosion-proof type 

in accordance with the NEC and as shown on the draw ings.  

2. Shall be single unit toggle, butt contact, quiet  AC type, heavy-duty 

general-purpose use with an integral self grounding  mounting strap 

with break-off plasters ears and provisions for bac k wiring with 

separate metal wiring clamps and side wiring with c aptively held 

binding screws. 

3. Switches shall be rated 20 amperes at 120-277 Vo lts AC. 

2.3 WALL PLATES 

A. Wall plates for switches and receptacles shall b e type 302 stainless 

steel. Oversize plates are not acceptable.  

B. For receptacles or switches mounted adjacent to each other, wall plates 

shall be common for each group of receptacles or sw itches. 

C. In areas requiring tamperproof wiring devices, w all plates shall be 

type 302 stainless steel, and shall have tamperproo f screws and beveled 

edges. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installation shall be in accordance with the NEC  and as shown as on the 

drawings. 
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B. Install wiring devices after wall construction a nd painting is 

complete. 

C. The ground terminal of each wiring device shall be bonded to the outlet 

box with an approved green bonding jumper, and also  connected to the 

branch circuit equipment grounding conductor. 

D. Outlet boxes for toggle switches and manual dimm ing controls shall be 

mounted on the strike side of doors.  

E. Provide barriers in multigang outlet boxes to co mply with the NEC. 

F. Coordinate the electrical work with the work of other trades to ensure 

that wiring device flush outlets are positioned wit h box openings aligned 

with the face of the surrounding finish material.  Pay special attention 

to installations in cabinet work, and in connection  with laboratory 

equipment. 

G. Exact field locations of floors, walls, partitio ns, doors, windows, and 

equipment may vary from locations shown on the draw ings. Prior to 

locating sleeves, boxes and chases for roughing-in of conduit and 

equipment, the Contractor shall coordinate exact fi eld location of the 

above items with other trades.   

H. Install wall switches 1.2 M (48 inches) above fl oor, with the toggle OFF 

position down.  

I. Install wall dimmers 1.2 M (48 inches) above flo or.  

J. Install receptacles 450 mm (18 inches) above flo or, and 152 mm (6 inches) 

above counter backsplash or workbenches.  Install s pecific-use 

receptacles at heights shown on the drawings. 

K. Install vertically mounted receptacles with the ground pin up.  Install 

horizontally mounted receptacles with the ground pi n to the right. 

L. When required or recommended by the manufacturer , use a torque 

screwdriver.  Tighten unused terminal screws. 

M. Label device plates with a permanent adhesive la bel listing panel and 

circuit feeding the wiring device. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform manufacturer’s required field checks in accordance with the 

manufacturer's recommendations. In addition, includ e the following: 

1. Visual Inspection and Tests: 

a. Inspect physical and electrical condition. 

b. Vacuum-clean surface metal raceway interior.  Cl ean metal raceway 

exterior. 
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c. Test wiring devices for damaged conductors, high  circuit 

resistance, poor connections, inadequate fault curr ent path, 

defective devices, or similar problems using a port able 

receptacle tester.  Correct circuit conditions, rem ove 

malfunctioning units and replace with new, and rete st as 

specified above. 

d. Test GFCI receptacles. 

2. Healthcare Occupancy Tests: 

a. Test hospital grade receptacles for retention fo rce per NFPA 99. 

---END--- 
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SECTION 26 29 21 
ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

fused and unfused disconnect switches (indicated as  switches in this 

section), and separately-enclosed circuit breakers for use in 

electrical systems rated 600 V and below.  

1.2 RELATED WORK 

//A. Section 13 05 41, SEISMIC RESTRAINT REQUIREMEN TS FOR NON-STRUCTURAL 

COMPONENTS: Requirements for seismic restraint of n on-structural 

components.// 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground faults. 

E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits. 

F. Section 26 24 16, PANELBOARDS: Molded-case circu it breakers.  

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit the following data for approval: 

1) Electrical ratings, dimensions, mounting details , materials, 

required clearances, terminations, weight, fuses, c ircuit 

breakers, wiring and connection diagrams, accessori es, and 

device nameplate data. 
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 c. Certification from the manufacturer that repres entative enclosed 

switches and circuit breakers have been seismically  tested to 

International Building Code requirements.  Certific ation shall be 

based upon simulated seismic forces on a shake tabl e or by 

analytical methods, but not by experience data or o ther methods. 

 

2. Manuals:  

a. Submit complete maintenance and operating manual s including 

technical data sheets, wiring diagrams, and informa tion for 

ordering fuses, circuit breakers, and replacement p arts. 

1) Include schematic diagrams, with all terminals i dentified, 

matching terminal identification in the enclosed sw itches and 

circuit breakers. 

2) Include information for testing, repair, trouble shooting, 

assembly, and disassembly. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the enclo sed switches and 

circuit breakers conform to the requirements of the  drawings and 

specifications. 

b. Certification by the Contractor that the enclose d switches and 

circuit breakers have been properly installed, adju sted, and 

tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. International Code Council (ICC): 

IBC-12..................International Building Code  

C. National Electrical Manufacturers Association (N EMA):  

FU l-07.................Low Voltage Cartridge Fuses  

KS l-06.................Enclosed and Miscellaneous Distribution 

Equipment Switches (600 Volts Maximum)  
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D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

E. Underwriters Laboratories, Inc. (UL):  

98-07...................Enclosed and Dead-Front Swi tches  

248-00..................Low Voltage Fuses 

 
 

PART 2 - PRODUCTS  

2.1 FUSED SWITCHES RATED 600 AMPERES AND LESS  

A. Switches shall be in accordance with NEMA, NEC, UL, as specified, and 

as shown on the drawings. 

B. Shall be NEMA classified General Duty (GD) for 2 40 V switches, and NEMA 

classified Heavy Duty (HD) for 480 V switches. 

C. Shall be horsepower (HP) rated.  

D. Shall have the following features:  

1. Switch mechanism shall be the quick-make, quick- break type. 

2. Copper blades, visible in the open position. 

3. An arc chute for each pole.  

4. External operating handle shall indicate open an d closed positions, 

and have lock-open padlocking provisions.  

5. Mechanical interlock shall permit opening of the  door only when the 

switch is in the open position, defeatable to permi t inspection. 

6. Fuse holders for the sizes and types of fuses sp ecified. 

7. Solid neutral for each switch being installed in  a circuit which 

includes a neutral conductor.  

8. Ground lugs for each ground conductor.  

2.2 MOTOR RATED TOGGLE SWITCHES 

A. Type 1, general purpose for single-phase motors rated up to 1 

horsepower. 

B. Quick-make, quick-break toggle switch with exter nal reset button and 

thermal overload protection matched to nameplate fu ll-load current of 

actual protected motor. 

 

 
PART 3 - EXECUTION 

3.1 INSTALLATION   

A. Installation shall be in accordance with the man ufacturer’s 

instructions, the NEC, as shown on the drawings, an d as specified.  
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 B. In seismic areas, enclosed switches and circuit  breakers shall be 

adequately anchored and braced per details on struc tural contract 

drawings to withstand the seismic forces at the loc ation where 

installed. 

C. Fused switches shall be furnished complete with fuses. Arrange fuses 

such that rating information is readable without re moving the fuses. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify tightness of accessible bolted electrical  connections by 

calibrated torque-wrench method. 

d. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 

3.3 SPARE PARTS  

A. Two weeks prior to the final inspection, furnish  one complete set of 

spare fuses for each fused disconnect switch instal led on the project. 

Deliver the spare fuses to the Resident Engineer.  

---END--- 
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SECTION 26 51 00 
INTERIOR LIGHTING 

 
PART 1 - GENERAL  

1.1 DESCRIPTION: 

A. This section specifies the furnishing, installat ion, and connection of 

the interior lighting systems.  The terms “lighting  fixture,” 

“fixture,” and “luminaire” are used interchangeably . 

1.2 RELATED WORK  

 
A. Section 01 74 19, CONSTRUCTION WASTE MANAGEMENT:  Disposal of lamps. 

 B. Section 02 41 00, DEMOLITION: Removal and dispo sal of lamps and 

ballasts.// 

 C. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENT S FOR NON-STRUCTURAL 

COMPONENTS: Requirement for seismic restraint for n onstructural 

components.// 

D. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

E. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors.  

F. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents.  

G. Section 26 27 26, WIRING DEVICES: Wiring devices  used for control of 

the lighting systems. 

 
1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit the following information for each type o f lighting 

fixture designated on the LIGHTING FIXTURE SCHEDULE , arranged in 

order of lighting fixture designation. 

b. Material and construction details, include infor mation on housing 

and optics system.  
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c. Physical dimensions and description. 

d. Wiring schematic and connection diagram. 

e. Installation details. 

f. Energy efficiency data. 

g. Photometric data based on laboratory tests compl ying with IES 

Lighting Measurements testing and calculation guide s. 

h. Lamp data including lumen output (initial and me an), color 

rendition index (CRI), rated life (hours), and colo r temperature 

(degrees Kelvin). 

i. Ballast data including ballast type, starting me thod, ambient 

temperature, ballast factor, sound rating, system w atts, and 

total harmonic distortion (THD). 

j. For LED lighting fixtures, submit US DOE LED Lig hting Facts 

label, and IES L70 rated life. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c omplete 

maintenance and operating manuals, including techni cal data 

sheets, wiring diagrams, and information for orderi ng replacement 

parts. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the Contractor that the interio r lighting 

systems have been properly installed and tested. 

 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American National Standards Institute (ANSI): 

C78.1-91................Fluorescent Lamps - Rapid-S tart Types - 

Dimensional and Electrical Characteristics 

C78.376-01..............Chromaticity of Fluorescent  Lamps 
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C. American Society for Testing and Materials (ASTM ): 

C635-07.................Manufacture, Performance, a nd Testing of Metal 

Suspension Systems for Acoustical Tile and Lay-

in Panel Ceilings 

D. Environmental Protection Agency (EPA): 

40 CFR 261..............Identification and Listing of Hazardous Waste 

E. Federal Communications Commission (FCC): 

CFR Title 47, Part 15...Radio Frequency Devices 

CFR Title 47, Part 18...Industrial, Scientific, and  Medical Equipment 

F. Illuminating Engineering Society (IES): 

LM-79-08................Electrical and Photometric Measurements of 

Solid-State Lighting Products 

G. Institute of Electrical and Electronic Engineers  (IEEE): 

C62.41-91...............Surge Voltages in Low Volta ge AC Power Circuits 

H. International Code Council (ICC): 

IBC-12..................International Building Code  

I. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC) 

101-12..................Life Safety Code  

J. National Electrical Manufacturer's Association ( NEMA): 

C82.1-04................Lamp Ballasts – Line Freque ncy Fluorescent Lamp 

Ballasts  

C82.2-02................Method of Measurement of Fl uorescent Lamp 

Ballasts 

C82.11-11...............Lamp Ballasts - High Freque ncy Fluorescent Lamp 

Ballasts 

K. Underwriters Laboratories, Inc. (UL):  

496-08..................Lampholders 

542-0599................Fluorescent Lamp Starters 

935-01..................Fluorescent-Lamp Ballasts 

1598-08.................Luminaires 

 
PART 2 - PRODUCTS  

2.1 LIGHTING FIXTURES 

A. Shall be in accordance with NFPA, UL, as shown o n drawings, and as 

specified. 

B. Sheet Metal:  
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1. Shall be formed to prevent warping and sagging. Housing, trim and 

lens frame shall be true, straight (unless intentio nally curved), 

and parallel to each other as designed.  

2. Wireways and fittings shall be free of burrs and  sharp edges, and 

shall accommodate internal and branch circuit wirin g without damage 

to the wiring.  

3. When installed, any exposed fixture housing surf ace, trim frame, 

door frame, and lens frame shall be free of light l eaks.  

4. Hinged door frames shall operate smoothly withou t binding.  Latches 

shall function easily by finger action without the use of tools.  

C. Ballasts and lamps shall be serviceable while th e fixture is in its 

normally installed position.  Ballasts shall not be  mounted to 

removable reflectors or wireway covers unless so sp ecified.  

D. Lamp Sockets:  

1. Fluorescent: Single slot entry type, requiring a  one-quarter turn of 

the lamp after insertion. Lampholder contacts shall  be the biting 

edge type.  

E. Recessed fixtures mounted in an insulated ceilin g shall be listed for 

use in insulated ceilings.  

F. Mechanical Safety: Lighting fixture closures (le ns doors, trim frame, 

hinged housings, etc.) shall be retained in a secur e manner by captive 

screws, chains, aircraft cable, captive hinges, or fasteners such that 

they cannot be accidentally dislodged during normal  operation or 

routine maintenance.  

G. Metal Finishes:  

1. The manufacturer shall apply standard finish (un less otherwise 

specified) over a corrosion-resistant primer, after  cleaning to free 

the metal surfaces of rust, grease, dirt and other deposits.  Edges 

of pre-finished sheet metal exposed during forming,  stamping or 

shearing processes shall be finished in a similar c orrosion 

resistant manner to match the adjacent surface(s).  Fixture finish 

shall be free of stains or evidence of rusting, bli stering, or 

flaking, and shall be applied after fabrication.  

2. Interior light reflecting finishes shall be whit e with not less than 

85 percent reflectances, except where otherwise sho wn on the 

drawing.  
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H. Lighting fixtures shall have a specific means fo r grounding metallic 

wireways and housings to an equipment grounding con ductor.  

I. Light Transmitting Components for Fluorescent Fi xtures:  

1. Shall be 100 percent virgin acrylic.  

2. Flat lens panels shall have not less than 3 mm ( 1/8 inch) of average 

thickness.  

3. Unless otherwise specified, lenses, reflectors, diffusers, and 

louvers shall be retained firmly in a metal frame b y clips or 

clamping ring in such a manner as to allow expansio n and contraction 

without distortion or cracking.  

2.2 BALLASTS 

 
A. Linear Fluorescent Lamp Ballasts:  Multi-voltage  (120 – 277V), 

electronic programmed-start type, designed for type  and quantity of 

lamps indicated.  Ballasts shall be designed for fu ll light output 

unless dimmer or bi-level control is indicated.  Ba llasts shall include 

the following features: 

1. Lamp end-of-life detection and shutdown circuit (T5 lamps only). 

2. Automatic lamp starting after lamp replacement. 

3. Sound Rating: Class A. 

4. Total Harmonic Distortion (THD): 10 percent or l ess. 

5. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, 

Category A or better. 

6. Operating Frequency: 20 kHz or higher. 

7. Lamp Current Crest Factor: 1.7 or less. 

8. Ballast Factor: 0.87 or higher unless otherwise indicated. 

9. Power Factor:  0.98 or higher. 

10. EMR/RFI Interference:  Comply with CFR Title 47  Part 18 for 

limitations on electromagnetic and radio-frequency interference for 

non-consumer equipment. 

2.5 LAMPS  

A. Linear and U-shaped T8 Fluorescent Lamps: 

1. Except as indicated below, lamps shall be low-me rcury energy saving 

type, have a color temperature between 3500 ° and 4100 °K, a Color 

Rendering Index (CRI) equal or greater than 80, ave rage rated life 

equal to or greater than 24,000 hours when used wit h an instant 

start ballast and 30,000 hours when used with a pro grammed or rapid 
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start ballast (based on 3 hour starts), and be suit able for use with 

dimming ballasts, unless otherwise indicated.   

2. Lamps shall comply with EPA Toxicity Characteris tic Leachate 

Procedure (TCLP) requirements. 

c. Minimum Rated Life: 50,000 hours per IES L70. 

d. Light output lumens as indicated in the LIGHTING  FIXTURE 

SCHEDULE. 

 
PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the NEC , manufacturer's 

instructions, and as shown on the drawings or speci fied.  

B. Align, mount, and level the lighting fixtures un iformly. 

C. Wall-mounted fixtures shall be attached to the s tuds in the walls, or 

to a 20 gauge metal backing plate that is attached to the studs in the 

walls.  Lighting fixtures shall not be attached dir ectly to gypsum 

board. 

D. Lighting Fixture Supports:  

1. Shall provide support for all of the fixtures. S upports may be 

anchored to channels of the ceiling construction, t o the structural 

slab or to structural members within a partition, o r above a 

suspended ceiling.  

2. Shall maintain the fixture positions after clean ing and relamping.  

3. Shall support the lighting fixtures without caus ing the ceiling or 

partition to deflect.  

 
4. Hardware for surface mounting fluorescent fixtur es to suspended 

ceilings: 

a. In addition to being secured to any required out let box, fixtures 

shall be bolted to a grid ceiling system at four po ints spaced 

near the corners of each fixture. The bolts shall b e not less 

than 6 mm (1/4 inch) secured to channel members att ached to and 

spanning the tops of the ceiling structural grid me mbers. Non-

turning studs may be attached to the ceiling struct ural grid 

members or spanning channels by special clips desig ned for the 

purpose, provided they lock into place and require simple tools 

for removal.  
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b. In addition to being secured to any required out let box, fixtures 

shall be bolted to ceiling structural members at fo ur points 

spaced near the corners of each fixture. Pre-positi oned 6 mm (1/4 

inch) studs or threaded plaster inserts secured to ceiling 

structural members shall be used to bolt the fixtur es to the 

ceiling. In lieu of the above, 6 mm (1/4 inch) togg le bolts may 

be used on new or existing ceiling provided the pla ster and lath 

can safely support the fixtures without sagging or cracking.//  

 
7. Surface mounted lighting fixtures:  

a. Fixtures shall be bolted against the ceiling ind ependent of the 

outlet box at four points spaced near the corners o f each unit. 

The bolts (or stud-clips) shall be minimum 6 mm (1/ 4 inch) bolt, 

secured to main ceiling runners and/or secured to c ross runners. 

Non-turning studs may be attached to the main ceili ng runners and 

cross runners with special non-friction clip device s designed for 

the purpose, provided they bolt through the runner,  or are also 

secured to the building structure by 12 gauge safet y hangers. 

Studs or bolts securing fixtures weighing in excess  of 25 kg (56 

pounds) shall be supported directly from the buildi ng structure.  

b. Where ceiling cross runners are installed for su pport of lighting 

fixtures, they must have a carrying capacity equal to that of the 

main ceiling runners and be rigidly secured to the main runners.  

c. Fixtures less than 6.8 kg (15 pounds) in weight and occupying 

less than 3715 sq cm (two square feet) of ceiling a rea may, when 

designed for the purpose, be supported directly fro m the outlet 

box when all the following conditions are met.  

1) Screws attaching the fixture to the outlet box p ass through 

round holes (not key-hole slots) in the fixture bod y.  

2) The outlet box is attached to a main ceiling run ner (or cross 

runner) with approved hardware.  

3) The outlet box is supported vertically from the building 

structure. 

d. Fixtures mounted in open construction shall be s ecured directly 

to the building structure with approved bolting and  clamping 

devices.  

8. Single or double pendant-mounted lighting fixtur es:  
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a. Each stem shall be supported by an approved outl et box mounted 

swivel joint and canopy which holds the stem captiv e and provides 

spring load (or approved equivalent) dampening of f ixture 

oscillations. Outlet box shall be supported vertica lly from the 

building structure.  

9. Outlet boxes for support of lighting fixtures (w here permitted) 

shall be secured directly to the building structure  with approved 

devices or supported vertically in a hung ceiling f rom the building 

structure with a nine gauge wire hanger, and be sec ured by an 

approved device to a main ceiling runner or cross r unner to prevent 

any horizontal movement relative to the ceiling. 

E. Furnish and install the new lamps as specified f or all lighting 

fixtures installed under this project, and for all existing lighting 

fixtures reused under this project. 

F. The electrical and ceiling trades shall coordina te to ascertain that 

approved lighting fixtures are furnished in the pro per sizes and 

installed with the proper devices (hangers, clips, trim frames, 

flanges, etc.), to match the ceiling system being i nstalled. 

G. Bond lighting fixtures to the grounding system a s specified in Section 

26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYST EMS. 

H. At completion of project, replace all defective components of the 

lighting fixtures at no cost to the Government.  

I. Dispose of lamps per requirements of Section 01 74 19, CONSTRUCTION 

WASTE MANAGEMENT, and Section 02 41 00, DEMOLITION.  

3.2 ACCEPTANCE CHECKS AND TESTS  

A. Perform the following: 

1. Visual Inspection: 

a. Verify proper operation by operating the lightin g controls. 

b. Visually inspect for damage to fixtures, lenses,  reflectors, 

diffusers, and louvers.  Clean fixtures, lenses, re flectors, 

diffusers, and louvers that have accumulated dust, dirt, or 

fingerprints during construction. 

2. Electrical tests: 

a. Exercise dimming components of the lighting fixt ures over full 

range of dimming capability by operating the contro l devices(s) in 

the presence of the //Resident Engineer// //COTR//.   Observe for 

visually detectable flicker over full dimming range , and replace 

defective components at no cost to the Government. 
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b. Burn-in all lamps that require specific aging pe riod to operate 

properly, prior to occupancy by Government.  Burn-i n period to be 

40 hours minimum, unless specifically recommended o therwise by the 

lamp manufacturer.  Burn-in dimmed fluorescent and compact 

fluorescent lamps for at least 100 hours at full vo ltage, unless 

specifically recommended otherwise by the lamp manu facturer.  

Replace any lamps and ballasts which fail during bu rn-in. 

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks and tests, the Contractor shall 

show by demonstration in service that the lighting systems are in good 

operating condition and properly performing the int ended function. 

---END--- 
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SECTION 28 05 00 

COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY 

PART 1 - GENERAL 

1.1 DESCRIPTION 
 

A. This Section, Common Work Results for Electronic  Safety and Security 
(ESS), applies to all sections of Division 28. 
 

B. Furnish and install fully functional electronic safety and security 
cabling system(s), equipment and approved accessori es in accordance 
with the specification section(s), drawing(s), and referenced 
publications.  Capacities and ratings of cable and other items and 
arrangements for the specified items are shown on e ach system’s 
required Bill of Materials (BOM) and verified on th e approved system 
drawing(s). If there is a conflict between contract ’s specification(s) 
and drawings(s), the contract’s specification requi rements shall 
prevail. 
 

C. The Contractor shall provide a fully functional and operating ESS, 
programmed, configured, documented, and tested as r equired herein and 
the respective Safety and Security System Specifica tion(s). The 
Contractor shall provide calculations and analysis to support design 
and engineering decisions as specified in submittal s.  The Contractor 
shall provide and pay all labor, materials, and equ ipment, sales and 
gross receipts and other taxes.  The Contractor sha ll secure and pay 
for plan check fees, permits, other fees, and licen ses necessary for 
the execution of work as applicable for the project .  Give required 
notices; the Contractor will comply with codes, ord inances, 
regulations, and other legal requirements of public  authorities, which 
bear on the performance of work. 
 

D. The Contractor shall provide an ESS, installed, programmed, 
configured, documented, and tested.  The security s ystem shall include 
but not limited to: elevator control interface, vid eo assessment and 
surveillance, video recording and storage, fire ala rm interface, 
equipment cabinetry, and associated live camera, an d uninterruptible 
power supplies (UPS) interface.  Operator training shall not be 
required as part of the Security Contractors scope and shall be 
provided by the Owner. The Security Contractor shal l still be required 
to provide necessary maintenance and troubleshootin g manuals as well 
as submittals as identified herein.  The work shall  include the 
procurement and installation of electrical wire and  cables, the 
installation and testing of all system components.  Inspection, 
testing, demonstration, and acceptance of equipment , software, 
materials, installation, documentation, and workman ship, shall be as 
specified herein.  The Contractor shall provide all  associated 
installation support, including the provision of pr imary electrical 
input power circuits. 
 

E. Repair Service Replacement Parts On-site service  during the warranty 
period shall be provided as specified under “Emerge ncy Service”.  The 
Contractor shall guarantee all parts and labor for a term of one (1) 
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year, unless dictated otherwise in this specificati on from the 
acceptance date of the system as described in Part 5 of this 
Specification.  The Contractor shall be responsible  for all equipment, 
software, shipping, transportation charges, and exp enses associated 
with the service of the system for one (1) year.  T he Contractor shall 
provide 24-hour telephone support for the software program at no 
additional charge to the owner.  Software support s hall include all 
software updates that occur during the warranty per iod.   
 

F. Section Includes: 
1. Description of Work for Electronic Security Syst ems, 
2. Electronic security equipment coordination with relating 

Divisions, 
3. Submittal Requirements for Electronic Security, 
4. Miscellaneous Supporting equipment and materials  for Electronic 

Security,  
5. Electronic security installation requirements. 

1.2 RELATED WORK 

A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen eral Requirements.  
 

B. Section 07 84 00 - FIRESTOPPING. Requirements fo r firestopping 
application and use.  
 

C. Section 14 21 00 - ELECTRIC TRACTION ELEVATORS. Requirements for 
elevators.  
 

D. Section 14 24 00 - HYDRAULIC ELEVATORS. Requirem ents for elevators.  
 

E. Section 26 05 11 - REQUIREMENTS FOR ELECTRICAL I NSTALLATIONS. 
Requirements for connection of high voltage.  
 

F. Section 26 05 21 - LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 
(600 VOLTS AND BELOW). Requirements for power cable s. 
 

G. Section 26 05 33 – RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS. 
Requirements for infrastructure.  
 

H. Section 26 05 41 - UNDERGROUND ELECTRICAL CONSTR UCTION. Requirements 
for underground installation of wiring.  
 

I. Section 28 05 26 - GROUNDING AND BONDING FOR ELE CTRONIC SAFETY AND 
SECURITY. Requirements for grounding of equipment.  
 

J. Section 28 05 28.33 - CONDUITS AND BOXES FOR ELE CTRONIC SAFETY AND 
SECURITY. Requirements for infrastructure.  
 

K. Section 28 08 00 - COMMISIONING OF ELECTRONIC SA FETY AND SECURITY 
SYSTEMS. Requirements for Commissioning.  
 

L. Section 28 23 00 - VIDEO SURVEILLANCE. Requireme nts for security 
camera systems.  



Polytech Associates Inc March 11, 2015 SF VA Medica l Center  
VA #662-14-309 Bid Submission Elevator Upgrade 
  Building 7  

 

28 05 00 - 3 

1.3 DEFINITIONS  

A. AGC:  Automatic Gain Control. 
B. Basket Cable Tray:  A fabricated structure consi sting of wire mesh 

bottom and side rails.  
 

C. BICSI:  Building Industry Consulting Service Int ernational. 
 

D. CCD:  Charge-coupled device. 
 

E. Central Station:  A PC with software designated as the main 
controlling PC of the security access system.  Wher e this term is 
presented with initial capital letters, this defini tion applies. 
 

F. Channel Cable Tray:  A fabricated structure cons isting of a one-piece, 
ventilated-bottom or solid-bottom channel section. 
 

G. Controller:  An intelligent peripheral control u nit that uses a 
computer for controlling its operation.  Where this  term is presented 
with an initial capital letter, this definition app lies. 
 

H. CPU:  Central processing unit. 
 

I. Credential:  Data assigned to an entity and used  to identify that 
entity. 
 

J. DGP:  Data Gathering Panel – component of the Ph ysical Access Control 
System capable to communicate, store and process in formation received 
from readers, reader modules, input modules, output  modules, and 
Security Management System.   
 

K. DTS:  Digital Termination Service:  A microwave- based, line-of-sight 
communications provided directly to the end user. 
 

L. EMI:  Electromagnetic interference. 
 

M. EMT:  Electric Metallic Tubing. 
 

N. ESS:  Electronic Security System. 
 

O. File Server:  A PC in a network that stores the programs and data 
files shared by users. 
 

P. GFI:  Ground fault interrupter. 
 

Q. IDC:  Insulation displacement connector. 
 

R. Identifier:  A credential card, keypad personal identification number 
or code, biometric characteristic, or other unique identification 
entered as data into the entry-control database for  the purpose of 
identifying an individual.  Where this term is pres ented with an 
initial capital letter, this definition applies. 
 

S. I/O:  Input/Output. 
 

T. Intrusion Zone:  A space or area for which an in trusion must be 
detected and uniquely identified, the sensor or gro up of sensors 
assigned to perform the detection, and any interfac e equipment between 
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sensors and communication link to central-station c ontrol unit. 
 

U. Ladder Cable Tray:  A fabricated structure consi sting of two 
longitudinal side rails connected by individual tra nsverse members 
(rungs). 

V. LAN:  Local area network. 
 

W. LCD:  Liquid-crystal display. 
 

X. LED:  Light-emitting diode. 
 

Y. Location:  A Location on the network having a PC -to-Controller 
communications link, with additional Controllers at  the Location 
connected to the PC-to-Controller link with RS-485 communications 
loop.  Where this term is presented with an initial  capital letter, 
this definition applies. 
 

Z. Low Voltage:  As defined in NFPA 70 for circuits  and equipment 
operating at less than 50 V or for remote-control a nd signaling power-
limited circuits. 
 

AA. M-JPEG:  Motion – Joint Photographic Experts Gr oup. 
 

BB. MPEG:  Moving picture experts group. 
 

CC. NEC:  National Electric Code 
 

DD. NEMA:  National Electrical Manufacturers Associ ation 
 

EE. NFPA:  National Fire Protection Association 
 
FF. NTSC:  National Television System Committee. 
 
GG. NRTL:  Nationally Recognized Testing Laboratory .  
 
HH. Open Cabling:  Passing telecommunications cabli ng through open space 

(e.g., between the studs of a wall cavity). 
 
II. PACS: Physical Access Control System; A system comprised of cards, 

readers, door controllers, servers and software to control the 
physical ingress and egress of people within a give n space 

 
JJ. PC:  Personal computer.  This acronym applies t o the Central Station, 

workstations, and file servers. 
 
KK. PCI Bus:  Peripheral component interconnect; a peripheral bus 

providing a high-speed data path between the CPU an d peripheral 
devices (such as monitor, disk drive, or network). 

 
LL. PDF:  (Portable Document Format.) The file form at used by the Acrobat 

document exchange system software from Adobe. 
 
MM. RCDD:  Registered Communications Distribution D esigner. 
 
NN. RFI:  Radio-frequency interference. 
 
OO. RIGID:  Rigid conduit is galvanized steel tubin g, with a tubing wall 

that is thick enough to allow it to be threaded.   
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PP. RS-232:  An TIA/EIA standard for asynchronous s erial data 
communications between terminal devices.  This stan dard defines a 25-
pin connector and certain signal characteristics fo r interfacing 
computer equipment. 

 
QQ. RS-485:  An TIA/EIA standard for multipoint com munications. 
RR. Solid-Bottom or Non-ventilated Cable Tray:  A f abricated structure 

consisting of integral or separate longitudinal sid e rails, and a 
bottom without ventilation openings. 

 
SS. SMS:  Security Management System – A SMS is sof tware that incorporates 

multiple security subsystems (e.g., physical access  control, intrusion 
detection, closed circuit television, and intercom)  into a single 
platform and graphical user interface. 

 
TT. TCP/IP:  Transport control protocol/Internet pr otocol incorporated 

into Microsoft Windows. 
 
UU. Trough or Ventilated Cable Tray:  A fabricated structure consisting of 

integral or separate longitudinal rails and a botto m having openings 
sufficient for the passage of air and using 75 perc ent or less of the 
plan area of the surface to support cables. 

 
VV. UPS:  Uninterruptible Power Supply 
 
XX. UTP:  Unshielded Twisted Pair 
 
YY. Workstation:  A PC with software that is config ured for specific 

limited security system functions. 

1.4 QUALITY ASSURANCE  

A. Manufacturers Qualifications: The manufacturer s hall regularly and 
presently produce, as one of the manufacturer's pri ncipal products, 
the equipment and material specified for this proje ct, and shall have 
manufactured the item for at least three years. 
 

B. Product Qualification: 
1. Manufacturer's product shall have been in satisf actory operation, 

on three installations of similar size and type as this project, 
for approximately three years. 

2. The Government reserves the right to require the  Contractor to 
submit a list of installations where the products h ave been in 
operation before approval. 

 
C. Contractor Qualification: 

1. The Contractor or security sub-contractor shall be a licensed 
security Contractor with a minimum of five (5) year s experience 
installing and servicing systems of similar scope a nd complexity. 
The Contractor shall be an authorized regional repr esentative of 
the Security Management System’s (PACS) manufacture r.  The 
Contractor shall provide four (4) current reference s from clients 
with systems of similar scope and complexity which became 
operational in the past three (3) years.  At least three (3) of 
the references shall be utilizing the same system c omponents, in a 
similar configuration as the proposed system.  The references must 
include a current point of contact, company or agen cy name, 
address, telephone number, complete system descript ion, date of 
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completion, and approximate cost of the project.  T he owner 
reserves the option to visit the reference sites, w ith the site 
owner’s permission and representative, to verify th e quality of 
installation and the references’ level of satisfact ion with the 
system.  The Contractor shall provide copies of sys tem 
manufacturer certification for all technicians.  Th e Contractor 
shall only utilize factory-trained technicians to i nstall, 
program, and service the PACS.  The Contractor shal l only utilize 
factory-trained technicians to install, terminate a nd service 
controller/field panels and reader modules.  The te chnicians shall 
have a minimum of five (5) continuous years of tech nical 
experience in electronic security systems.  The Con tractor shall 
have a local service facility.  The facility shall be located 
within [60] <insert number> miles of the project si te.  The local 
facility shall include sufficient spare parts inven tory to support 
the service requirements associated with this contr act.  The 
facility shall also include appropriate diagnostic equipment to 
perform diagnostic procedures.  The Resident Engine er reserves the 
option of surveying the company’s facility to verif y the service 
inventory and presence of a local service organizat ion. 

2. The Contractor shall provide proof project super intendent with 
BICSI Certified Commercial Installer Level 1, Level  2, or 
Technician to provide oversight of the project. 

3. Cable installer must have on staff a Registered Communication 
Distribution Designer (RCDD) certified by Building Industry 
Consulting Service International.  The staff member  shall provide 
consistent oversight of the project cabling through out design, 
layout, installation, termination and testing. 

 
D. Service Qualifications: There shall be a permane nt service 

organization maintained or trained by the manufactu rer which will 
render satisfactory service to this installation wi thin four hours of 
receipt of notification that service is needed. Sub mit name and 
address of service organizations. 

1.5 GENERAL ARANGEMENT OF CONTRACT DOCUMENTS 

A. The Contract Documents supplement to this specif ication indicates 
approximate locations of equipment.  The installati on and/or locations 
of the equipment and devices shall be governed by t he intent of the 
design; specification and Contract Documents, with due regard to 
actual site conditions, recommendations, ambient fa ctors affecting the 
equipment and operations in the vicinity.  The Cont ract Documents are 
diagrammatic and do not reveal all offsets, bends, elbows, components, 
materials, and other specific elements that may be required for proper 
installation.  If any departure from the contract d ocuments is deemed 
necessary, or in the event of conflicts, the Contra ctor shall submit 
details of such departures or conflicts in writing to the owner or 
owner’s representative for his or her comment and/o r approval before 
initiating work. 
 

B. Anything called for by one of the Contract Docum ents and not called 
for by the others shall be of like effect as if req uired or called by 
all, except if a provision clearly designed to nega te or alter a 
provision contained in one or more of the other Con tract Documents 
shall have the intended effect. In the event of con flicts among the 
Contract Documents, the Contract Documents shall ta ke precedence in 
the following order: the Form of Agreement; the Sup plemental General 
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Conditions; the Special Conditions; the Specificati ons with 
attachments; and the drawings. 

1.6 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 
DATA, AND SAMPLES.  
 

B. The Government's approval shall be obtained for all equipment and 
material before delivery to the job site. Delivery,  storage or 
installation of equipment or material which has not  had prior approval 
will not be permitted at the job site. 
 

C. Submittals for individual systems and equipment assemblies which 
consist of more than one item or component shall be  made for the 
system or assembly as a whole.  Partial submittals will not be 
considered for approval. 
1. Mark the submittals, "SUBMITTED UNDER SECTION___ _______________". 
2. Submittals shall be marked to show specification  reference 

including the section and paragraph numbers. 
3. Submit each section separately. 

 
D. The submittals shall include the following: 

1. Information that confirms compliance with contra ct requirements. 
Include the manufacturer's name, model or catalog n umbers, catalog 
information, technical data sheets, shop drawings, pictures, 
nameplate data and test reports as required. 

2. Submittals are required for all equipment anchor s and supports.  
Submittals shall include weights, dimensions, cente r of gravity, 
standard connections, manufacturer's recommendation s and behavior 
problems (e.g., vibration, thermal expansion,) asso ciated with 
equipment or piping so that the proposed installati on can be 
properly reviewed.  

3. Parts list which shall include those replacement  parts recommended 
by the equipment manufacturer, quantity of parts, c urrent price 
and availability of each part. 
 

E. Submittals shall be in full compliance of the Co ntract Documents.  All 
submittals shall be provided in accordance with thi s section.  
Submittals lacking the breath or depth these requir ements will be 
considered incomplete and rejected.  Submissions ar e considered 
multidisciplinary and shall require coordination wi th applicable 
divisions to provide a complete and comprehensive s ubmission package. 
All submittals shall include adequate descriptive l iterature, catalog 
cuts, shop drawings and other data necessary for th e Government to 
ascertain that the proposed equipment and materials  comply with 
specification requirements.  Catalog cuts submitted  for approval shall 
be legible and clearly identify equipment being sub mitted. Additional 
general provisions are as follows:   
1. The Contractor shall schedule submittals in orde r to maintain the 

project schedule.  For coordination drawings refer to 
Specification Section 01 33 10 - Design Submittal P rocedures, 
which outline basic submittal requirements and coor dination.  
Section 01 33 10 shall be used in conjunction with this section. 

2. The Contractor shall identify variations from re quirements of 
Contract Documents and state product and system lim itations, which 
may be detrimental to successful performance of the  completed work 
or system.   
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3. Each package shall be submitted at one (1) time for each review 
and include components from applicable disciplines (e.g., 
electrical work, architectural finishes, door hardw are, etc.) 
which are required to produce an accurate and detai led depiction 
of the project.   

4. Manufacturer’s information used for submittal sh all have pages 
with items for approval tagged, items on pages shal l be 
identified, and capacities and performance paramete rs for review 
shall be clearly marked through use of an arrow or highlighting.  
Provide space for Resident Engineer and Contractor review stamps.  

5. Technical Data Drawings shall be in the latest v ersion of 
AutoCAD®, drawn accurately, and in accordance with VA CAD 
Standards CAD Standard Application Guide, and VA BI M Guide.  
FREEHAND SKETCHES OR COPIED VERSIONS OF THE CONSTRUCTION DOCUMENTS 
WILL NOT BE ACCEPTED.  The Contractor shall not rep roduce Contract 
Documents or copy standard information as the basis  of the 
Technical Data Drawings.  If departures from the te chnical data 
drawings are subsequently deemed necessary by the C ontractor, 
details of such departures and the reasons thereof shall be 
submitted in writing to the Resident Engineer for a pproval before 
the initiation of work. 

6. Packaging:  The Contractor shall organize the su bmissions 
according to the following packaging requirements.   
a. Binders:  For each manual, provide heavy duty, c ommercial 

quality, durable three (3) ring vinyl covered loose  leaf 
binders, sized to receive 8.5 x 11 in paper, and ap propriate 
capacity to accommodate the contents.  Provide a cl ear 
plastic sleeve on the spine to hold labels describi ng the 
contents.  Provide pockets in the covers to receive  folded 
sheets. 
1) Where two (2) or more binders are necessary to 

accommodate data; correlate data in each binder int o 
related groupings according to the Project Manual t able 
of contents.  Cross-referencing other binders where  
necessary to provide essential information for 
communication of proper operation and/or maintenanc e of 
the component or system. 

2) Identify each binder on the front and spine with  printed 
binder title, Project title or name, and subject ma tter 
covered.  Indicate the volume number if applicable.  

b. Dividers:  Provide heavy paper dividers with cel luloid tabs 
for each Section.  Mark each tab to indicate conten ts. 

c. Protective Plastic Jackets:  Provide protective transparent 
plastic jackets designed to enclose diagnostic soft ware for 
computerized electronic equipment. 

d. Text Material:  Where written material is requir ed as part of 
the manual use the manufacturer's standard printed material, 
or if not available, specially prepared data, neatl y 
typewritten on 8.5 inches by 11 inches 20 pound whi te bond 
paper. 

e. Drawings:  Where drawings and/or diagrams are re quired as 
part of the manual, provide reinforced punched bind er tabs on 
the drawings and bind them with the text. 
1) Where oversized drawings are necessary, fold the  drawings 

to the same size as the text pages and use as a fol dout. 
2) If drawings are too large to be used practically  as a 

foldout, place the drawing, neatly folded, in the f ront 
or rear pocket of the binder.  Insert a type writte n page 
indicating the drawing title, description of conten ts and 



Polytech Associates Inc March 11, 2015 SF VA Medica l Center  
VA #662-14-309 Bid Submission Elevator Upgrade 
  Building 7  

 

28 05 00 - 9 

drawing location at the appropriate location of the  
manual. 

3) Drawings shall be sized to ensure details and te xt is of 
legible size.  Text shall be no less than 1/16” tal l. 

f. Manual Content:  Submit in accordance with Secti on 01 00 00, 
GENERAL REQUIREMENTS. 
1) Maintenance and Operation Manuals: Submit as req uired for 

systems and equipment specified in the technical 
sections. Furnish four copies, bound in hardback bi nders, 
(manufacturer's standard binders) or an approved 
equivalent. Furnish one complete manual as specifie d in 
the technical section but in no case later than pri or to 
performance of systems or equipment test, and furni sh the 
remaining manuals prior to contract completion. 

2) Inscribe the following identification on the cov er: the 
words "MAINTENANCE AND OPERATION MANUAL," the name and 
location of the system, equipment, building, name o f 
Contractor, and contract number. Include in the man ual 
the names, addresses, and telephone numbers of each  
subcontractor installing the system or equipment an d the 
local representatives for the system or equipment. 

3) The manuals shall include: 
a) Internal and interconnecting wiring and control 

diagrams with data to explain detailed operation 
and control of the equipment. 

b) A control sequence describing start-up, operatio n, 
and shutdown. 

c) Description of the function of each principal it em 
of equipment. 

d) Installation and maintenance instructions. 
e) Safety precautions. 
f) Diagrams and illustrations. 
g) Testing methods. 
h) Performance data. 
i) Pictorial "exploded" parts list with part number s. 

Emphasis shall be placed on the use of special 
tools and instruments.  The list shall indicate 
sources of supply, recommended spare parts, and 
name of servicing organization. 

j) Appendix; list qualified permanent servicing 
organizations for support of the equipment, 
including addresses and certified qualifications. 

g. Binder Organization:  Organize each manual into separate 
sections for each piece of related equipment.  At a  minimum, 
each manual shall contain a title page, table of co ntents, 
copies of Product Data supplemented by drawings and  written 
text, and copies of each warranty, bond, certificat ions, and 
service Contract issued. Refer to Group I through V  Technical 
Data Package Submittal requirements for required se ction 
content.   

h. Title Page: Provide a title page as the first sh eet of each 
manual to include the following information; projec t name and 
address, subject matter covered by the manual, name  and 
address of the Project, date of the submittal, name , address, 
and telephone number of the Contractor, and cross r eferences 
to related systems in other operating and/or mainte nance 
manuals. 

i. Table of Contents: After the title page, include  a type 
written table of contents for each volume, arranged  
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systematically according to the Project Manual form at.  
Provide a list of each product included, identified  by 
product name or other appropriate identifying symbo ls and 
indexed to the content of the volume.  Where more t han one 
(1) volume is required to hold data for a particula r system, 
provide a comprehensive table of contents for all v olumes in 
each volume of the set. 

j. General Information Section: Provide a general i nformation 
section immediately following the table of contents , listing 
each product included in the manual, identified by product 
name.  Under each product, list the name, address, and 
telephone number of the installer and maintenance C ontractor. 
In addition, list a local source for replacement pa rts and 
equipment. 

k. Drawings: Provide specially prepared drawings wh ere necessary 
to supplement the manufacturers printed data to ill ustrate 
the relationship between components of equipment or  systems, 
or provide control or flow diagrams.  Coordinate th ese 
drawings with information contained in Project Reco rd 
Drawings to assure correct illustration of the comp leted 
installation.  

l. Manufacturer’s Data:  Where manufacturer's stand ard printed 
data is included in the manuals, include only those  sheets 
that are pertinent to the part or product installed .  Mark 
each sheet to identify each part or product include d in the 
installation.  Where more than one (1) item in tabu lar format 
is included, identify each item, using appropriate references 
from the Contract Documents.  Identify data that is  
applicable to the installation and delete reference s to 
information which is not applicable. 

m. Where manufacturer's standard printed data is no t available 
and the information is necessary for proper operati on and 
maintenance of equipment or systems, or it is neces sary to 
provide additional information to supplement the da ta 
included in the manual, prepare written text to pro vide the 
necessary information.  Organize the text in a cons istent 
format under a separate heading for different proce dures.  
Where necessary, provide a logical sequence of inst ruction 
for each operating or maintenance procedure.  Where  similar 
or more than one product is listed on the submittal  the 
Contractor shall differentiate by highlighting the specific 
product to be utilized. 

n. Calculations: Provide a section for circuit and panel 
calculations.     

o. Loading Sheets:   Provide a section for DGP Load ing Sheets. 
p. Certifications:  Provide section for Contractor’ s 

manufacturer certifications.  
7. Contractor Review:  Review submittals prior to t ransmittal.  

Determine and verify field measurements and field c onstruction 
criteria.  Verify manufacturer’s catalog numbers an d conformance 
of submittal with requirements of contract document s.  Return non-
conforming or incomplete submittals with requiremen ts of the work 
and contract documents.  Apply Contractor’s stamp w ith signature 
certifying the review and verification of products occurred, and 
the field dimensions, adjacent construction, and co ordination of 
information is in accordance with the requirements of the contract 
documents. 

8. Resubmission:  Revise and resubmit submittals as  required within 
15 calendar days of return of submittal.  Make resu bmissions under 
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procedures specified for initial submittals.  Ident ify all changes 
made since previous submittal. 

9. Product Data:  Within 15 calendar days after exe cution of the 
contract, the Contractor shall submit for approval a complete list 
of all of major products proposed for use.  The dat a shall include 
name of manufacturer, trade name, model number, the  associated 
contract document section number, paragraph number,  and the 
referenced standards for each listed product.  

F. Group 1 Technical Data Package:  Group I Technic al Data Package shall 
be one submittal consisting of the following conten t and organization. 
Refer to VA Special Conditions Document for drawing  format and content 
requirements.  The data package shall include the f ollowing: 
1. Section I - Drawings:   

a. General – Drawings shall conform to VA CAD Stand ards Guide.  
All text associated with security details shall be 1/8” tall 
and meet VA text standard for AutoCAD™ drawings. 

b. Cover Sheet – Cover sheet shall consist of Proje ct Title and 
Address, Project Number, Area and Vicinity Maps.  

c. General Information Sheets – General Information  Sheets shall 
consist of General Notes, Abbreviations, Symbols, W ire and 
Cable Schedule, Project Phasing, and Sheet Index. 

d. Floor Plans – Floor plans shall be produced from  the 
Architectural backgrounds issued in the Constructio n 
Documents.  The contractor shall receive floor plan s from the 
prime A/E to develop these drawing sets.  Security devices 
shall be placed on drawings in scale.  All text ass ociated 
with security details shall be 1/8” tall and meet V A text 
standard for AutoCAD™ drawings.  Floor plans shall identify 
the following: 
1) Security devices by symbol, 
2) The associated device point number (derived from  the 

loading sheets),  
3) Wire & cable types and counts  
4) Conduit sizing and routing  
5) Conduit riser systems  
6) Device and area detail call outs 

e. Architectural details – Architectural details sh all be 
produced for each device mounting type (door detail s for EECS 
and IDS, Intrusion Detection system (motion sensor,  
vibration, microwave  Motion Sensor and Camera moun ting,   

f. Riser Diagrams – Contractor shall provide a rise r diagram 
indicating riser architecture and distribution of t he SMS 
throughout the facility (or area in scope).   

g. Block Diagrams – Contractor shall provide a bloc k diagram for 
the entire system architecture and interconnections  with SMS 
subsystems.  Block diagram shall identify SMS subsy stem 
(e.g., electronic entry control, intrusion detectio n, closed 
circuit television, intercom, and other associated 
subsystems) integration; and data transmission and media 
conversion methodologies. 

h. Interconnection Diagrams – Contractor shall prov ide 
interconnection diagram for each sensor, and device  
component.  Interconnection diagram shall identify 
termination locations, standard wire detail to incl ude 
termination schedule.  Diagram shall also identify interfaces 
to other systems such as elevator control, fire ala rm 
systems, and security management systems.     

i. Security Details:   
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1) Device Mounting Details – Provide mounting detai led 
drawing for each security device (physical access c ontrol 
system, intrusion detection, video surveillance and  
assessment, and intercom systems) for each type of wall 
and ceiling configuration in project.  Device detai ls 
shall include device, mounting detail, wiring and c onduit 
routing.  

j. Electrical Panel Schedule – Electrical Panel Det ails shall be 
provided for all SMS systems electrical power circu its.  
Panel details shall be provided identifying panel t ype 
(Standard, Emergency Power, Emergency/Uninterrupted  Power 
Source, and Uninterrupted Power Source Only), panel  location, 
circuit number, and circuit amperage rating. 

2. Camera Schedule - A camera schedule shall be dev eloped for each 
camera.  Contractors shall coordinate with the Resi dent Engineer 
to determine camera starting numbers and naming con ventions.  All 
drawings shall identify wire and cable standardizat ion 
methodology.  Color coding of all wiring conductors  and jackets is 
required and shall be communicated consistently thr oughout the 
drawings package submittal.  At a minimum, the came ra schedule 
shall include the following information:  
a. Item Number 
b. Camera Number 
c. Naming Conventions 
d. Description of Camera Coverage 
e. Camera Location  
f. Floor Plan Sheet Number 
g. Camera Type 
h. Mounting Type   
i. Standard Detail Reference 
j. Power Input & Draw 
k. Power Panel Location 
l. Remarks Column for Camera 

3. Section IV - Manufacturers’ Data:  The data pack age shall include 
manufacturers’ data for all materials and equipment , including 
sensors, local processors and console equipment pro vided under 
this specification.  

4. Section V - System Description and Analysis:  Th e data package 
shall include system descriptions, analysis, and ca lculations used 
in sizing equipment required by these specification s.  
Descriptions and calculations shall show how the eq uipment will 
operate as a system to meet the performance require ments of this 
specification.  The data package shall include the following: 
a. Central processor memory size; communication spe ed and 

protocol description; rigid disk system size and 
configuration; flexible disk system size and config uration; 
back-up media size and configuration; alarm respons e time 
calculations; command response time calculations; s tart-up 
operations; expansion capability and method of 
implementation; sample copy of each report specifie d; and 
color photographs representative of typical graphic s. 

b. Software Data: The data package shall consist of  descriptions 
of the operation and capability of the system, and 
application software as specified.  

c. Overall System Reliability Calculations: The dat a package 
shall include all manufacturers’ reliability data a nd 
calculations required to show compliance with the s pecified 
reliability.   
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5. Section VI – Certifications & References: All sp ecified 
manufacturer’s certifications shall be included wit h the data 
package.  Contractor shall provide Project referenc es as outlined 
in Paragraph 1.4 “Quality Assurance”. 
 

G. Group II Technical Data Package 
1. The Contractor shall prepare a report of “Curren t Site Conditions” 

and submit a report to the Resident Engineer docume nting changes 
to the site, particularly those conditions that aff ect performance 
of the system to be installed.  The Contractor shal l provide 
specification sheets, or written functional require ments to 
support the findings, and a cost estimate to correc t those site 
changes or conditions which affect the installation  of the system 
or its performance.  The Contractor shall not corre ct any 
deficiency without written permission from the COTR .  

2. System Configuration and Functionality:  The con tractor shall 
provide the results of the meeting with VA to devel op system 
requirements and functionality including but not li mited to: 
a. Baseline configuration 
b. System monitoring and reporting (unit level and central 

control) 
c. Naming conventions and descriptors 

 
H. Group III Technical Data Package 

1. Development of Test Procedures:  The Contractor will prepare 
performance test procedures for the system testing.   The test 
procedures shall follow the format of the VA Testin g procedures 
and be customized to the contract requirements.  Th e Contractor 
will deliver the test procedures to the Resident En gineer for 
approval at least 60 calendar days prior to the req uested test 
date. 
 

I. Group IV Technical Data Package 
1. Performance Verification Test 

a. Based on the successful completion of the pre-de livery test, 
the Contractor shall finalize the test procedures a nd report 
forms for the performance verification test (PVT) a nd the 
endurance test.  The PVT shall follow the format, l ayout and 
content of the pre-delivery test.  The Contractor s hall 
deliver the PVT and endurance test procedures to th e Resident 
Engineer for approval.  The Contractor may schedule  the PVT 
after receiving written approval of the test proced ures.   
The Contractor shall deliver the final PVT and endu rance test 
reports within 14 calendar days from completion of the tests. 
 Refer to Part 3 of this section for System Testing  and 
Acceptance requirements. 

2. Training Documentation 
a. New Facilities and Major Renovations:  Familiari zation 

training shall be provided for new equipment or sys tems.  
Training can include site familiarization training for VA 
technicians and administrative personnel.  Training  shall 
include general information on new system layout in cluding 
closet locations, turnover of the completed system including 
all documentation, including manuals, software, key  systems, 
and full system administration rights. Lesson plans  and 
training manuals training shall be oriented to type  of 
training to be provided.  

3. System Configuration and Data Entry:   
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a. The contractor is responsible for providing all system 
configuration and data entry for the SMS and subsys tems 
(e.g., video matrix switch, intercom, digital video  
recorders, network video recorders).  All data entr y shall be 
performed per VA standards & guidelines.  The Contr actor is 
responsible for participating in all meetings with the client 
to compile the information needed for data entry.  These 
meetings shall be established at the beginning of t he project 
and incorporated in to the project schedule as a mi lestone 
task.  The contractor shall be responsible for all data 
collection, data entry, and system configuration.  The 
contractor shall collect, enter, & program and/or c onfigure 
the following components:  
1) Video surveillance, control and recording system s,   
2) All other security subsystems shown in the contr act 

documents. 
b. Refer to Part 3 for system programming requireme nts and 

planning guidelines.     
4. Graphics:  Based on CAD as-built drawings develo ped for the 

construction project, create all map sets showing l ocations of all 
field devices. The Contractor shall create and inst all all 
graphics needed to make the system operational.  Th e Contractor 
shall utilize data from the contract documents, Con tractor’s field 
surveys, and all other pertinent information in the  Contractor’s 
possession to complete the graphics. The Contractor  shall identify 
and request from the COTR, any additional data need ed to provide a 
complete graphics package.  Graphics shall have suf ficient level 
of detail for the system operator to assess the ala rm.  The 
Contractor shall supply hard copy, color examples a t least 203.2 x 
254 mm (8 x 10 in) of each type of graphic to be us ed for the 
completed Security system.  The graphics examples s hall be 
delivered to the Resident Engineer for review and a pproval at 
least 90 calendar days prior to the scheduled date the Contractor 
requires them. 
 

J. Group V Technical Data Package:  Final copies of  the manuals shall be 
delivered to the Resident Engineer as part of the a cceptance test.  
The draft copy used during site testing shall be up dated with any 
changes required prior to final delivery of the man uals.  Each 
manual’s contents shall be identified on the cover.   The manual shall 
include names, addresses, and telephone numbers of each sub-contractor 
installing equipment or systems, as well as the nea rest service 
representatives for each item of equipment for each  system.  The 
manuals shall include a table of contents and tab s heets.  Tab sheets 
shall be placed at the beginning of each chapter or  section and at the 
beginning of each appendix.  The final copies deliv ered after 
completion of the endurance test shall include all modifications made 
during installation, checkout, and acceptance.  Six  (6) hard-copies 
and one (1) soft copy on CD of each item listed bel ow shall be 
delivered as a part of final systems acceptance. 
1. Functional Design Manual:  The functional design  manual shall 

identify the operational requirements for the entir e system and 
explain the theory of operation, design philosophy,  and specific 
functions.  A description of hardware and software functions, 
interfaces, and requirements shall be included for all system 
operating modes. Manufacturer developed literature may be used; 
however, shall be produced to match the project req uirements.  

2. Equipment Manual:  A manual describing all equip ment furnished 
including: 
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a. General description and specifications; installa tion and 
checkout procedures; equipment electrical schematic s and 
layout drawings; system schematics and layout drawi ngs; 
alignment and calibration procedures; manufacturer’ s repair 
list indicating sources of supply; and interface de finition. 

3. Software Manual:  The software manual shall desc ribe the functions 
of all software and include all other information n ecessary to 
enable proper loading, testing, and operation.  The  manual shall 
include: 
a. Definition of terms and functions; use of system  and 

applications software; procedures for system initia lization, 
start-up, and shutdown; alarm reports; reports gene ration, 
database format and data entry requirements; direct ory of all 
disk files; and description of all communications p rotocols 
including data formats, command characters, and a s ample of 
each type of data transfer. 

4. Operator’s Manual:  The operator’s manual shall fully explain all 
procedures and instructions for the operation of th e system, 
including: 
a. Computers and peripherals; system start-up and s hutdown 

procedures; use of system, command, and application s 
software; recovery and restart procedures; graphic alarm 
presentation; use of report generator and generatio n of 
reports; data entry; operator commands’ alarm messa ges, and 
printing formats; and system access requirements. 

5. Maintenance Manual:  The maintenance manual shal l include 
descriptions of maintenance for all equipment inclu ding 
inspection, recommend schedules, periodic preventiv e maintenance, 
fault diagnosis, and repair or replacement of defec tive 
components. 

6. Spare Parts & Components Data:  At the conclusio n of the 
Contractor's work, the Contractor shall submit to t he Resident 
Engineer a complete list of the manufacturer's reco mmended spare 
parts and components required to satisfactorily mai ntain and 
service the systems, as well as unit pricing for th ose parts and 
components. 

7. Operation, Maintenance & Service Manuals:  The C ontractor shall 
provide two (2) complete sets of operating and main tenance manuals 
in the form of an instructional manual for use by t he VA Security 
Guard Force personnel.  The manuals shall be organi zed into 
suitable sets of manageable size.  Where possible, assemble 
instructions for similar equipment into a single bi nder.  If 
multiple volumes are required, each volume shall be  fully indexed 
and coordinated.  

8. Equipment and Systems Maintenance Manual:  The C ontractor shall 
provide the following descriptive information for e ach piece of 
equipment, operating system, and electronic system:  
a. Equipment and/or system function. 
b. Operating characteristics. 
c. Limiting conditions. 
d. Performance curves. 
e. Engineering data and test. 
f. Complete nomenclature and number of replacement parts. 
g. Provide operating and maintenance instructions i ncluding 

assembly drawings and diagrams required for mainten ance and a 
list of items recommended to stock as spare parts. 

h. Provide information detailing essential maintena nce 
procedures including the following: routine operati ons, 
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trouble shooting guide, disassembly, repair and re- assembly, 
alignment, adjusting, and checking. 

i. Provide information on equipment and system oper ating 
procedures, including the following; start-up proce dures, 
routine and normal operating instructions, regulati on and 
control procedures, instructions on stopping, shut- down and 
emergency instructions, required sequences for elec tric and 
electronic systems, and special operating instructi ons. 

j. Manufacturer equipment and systems maintenance m anuals are 
permissible. 

9. Project Redlines:  During construction, the Cont ractor shall 
maintain an up-to-date set of construction redlines  detailing 
current location and configuration of the project c omponents.  The 
redline documents shall be marked with the words ‘M aster Redlines’ 
on the cover sheet and be maintained by the Contrac tor in the 
project office.  The Contractor will provide access  to redline 
documents anytime during the project for review and  inspection by 
the Resident Engineer or authorized Office of Prote ction Services 
representative.  Master redlines shall be neatly ma intained 
throughout the project and secured under lock and k ey in the 
contractor’s onsite project office.  Any project co mponent or 
assembly that is not installed in strict accordance  with the 
drawings shall be so noted on the drawings.  Prior to producing 
Record Construction Documents, the contractor will submit the 
Master Redline document to the Resident Engineer fo r review and 
approval of all changes or modifications to the doc uments.  Each 
sheet shall have Resident Engineer initials indicat ing 
authorization to produce “As Built” documents.  Fie ld drawings 
shall be used for data gathering & field changes.  These changes 
shall be made to the master redline documents daily . Field 
drawings shall not be considered “master redlines”.  

10. Record Specifications:  The Contractor shall ma intain one (1) copy 
of the Project Specifications, including addenda an d modifications 
issued, for Project Record Documents.  The Contract or shall mark 
the Specifications to indicate the actual installat ion where the 
installation varies substantially from that indicat ed in the 
Contract Specifications and modifications issued.  (Note related 
Project Record Drawing information where applicable ).  The 
Contractor shall pay particular attention to substi tutions, 
selection of product options, and information on co ncealed 
installations that would be difficult to identify o r measure and 
record later.  Upon completion of the mark ups, the  Contractor 
shall submit record Specifications to the COTR.  As  with master 
relines, Contractor shall maintain record specifica tions for 
Resident Engineer review and inspection at anytime.  

11. Record Product Data:  The Contractor shall main tain one (1) copy 
of each Product Data submittal for Project Record D ocument 
purposes. The Data shall be marked to indicate the actual product 
installed where the installation varies substantial ly from that 
indicated in the Product Data submitted.  Significa nt changes in 
the product delivered to the site and changes in ma nufacturer's 
instructions and recommendations for installation s hall be 
included.  Particular attention will be given to in formation on 
concealed products and installations that cannot be  readily 
identified or recorded later.  Note related Change Orders and mark 
up of Record Construction Documents, where applicab le.  Upon 
completion of mark up, submit a complete set of Rec ord Product 
Data to the COTR. 
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12. Miscellaneous Records:  The Contractor shall ma intain one (1) copy 
of miscellaneous records for Project Record Documen t purposes.  
Refer to other Specifications for miscellaneous rec ord-keeping 
requirements and submittals concerning various cons truction 
activities.  Before substantial completion, complet e miscellaneous 
records and place in good order, properly identifie d and bound or 
filed, ready for use and reference.  Categories of requirements 
resulting in miscellaneous records include a minimu m of the 
following: 
a. Certificates received instead of labels on bulk products. 
b. Testing and qualification of tradesmen. (“Contra ctor’s 

Qualifications”) 
c. Documented qualification of installation firms. 
d. Load and performance testing. 
e. Inspections and certifications. 
f. Final inspection and correction procedures. 
g. Project schedule 

13. Record Construction Documents (Record As-Built)  
a. Upon project completion, the contractor shall su bmit the 

project master redlines to the Resident Engineer pr ior to 
development of Record construction documents.  The Resident 
Engineer shall be given a minimum of a thirty (30) day review 
period to determine the adequacy of the master redl ines.  If 
the master redlines are found suitable by the Resid ent 
Engineer, the Resident Engineer will initial and da te each 
sheet and turn redlines over to the contractor for as built 
development.    

b. The Contractor shall provide the Resident Engine er a complete 
set of "as-built" drawings and original master redl ined 
marked "as-built" blue-line in the latest version o f AutoCAD 
drawings unlocked on CD or DVD.  The as-built drawi ng shall 
include security device number, security closet con nection 
location, data gathering panel number, and input or  output 
number as applicable.  All corrective notations mad e by the 
Contractor shall be legible when submitted to the C OTR.  If, 
in the opinion of the COTR, any redlined notation i s not 
legible, it shall be returned to the Contractor for  re-
submission at no extra cost to the Owner.  The Cont ractor 
shall organize the Record Drawing sheets into manag eable sets 
bound with durable paper cover sheets with suitable  titles, 
dates, and other identifications printed on the cov er.  The 
submitted as built shall be in editable formats and  the 
ownership of the drawings shall be fully relinquish ed to the 
owner. 

c. Where feasible, the individual or entity that ob tained record 
data, whether the individual or entity is the insta ller, sub-
contractor, or similar entity, is required to prepa re the 
mark up on Record Drawings.  Accurately record the 
information in a comprehensive drawing technique.  Record the 
data when possible after it has been obtained.  For  concealed 
installations, record and check the mark up before 
concealment.  At the time of substantial completion , submit 
the Record Construction Documents to the COTR.  The  
Contractor shall organize into bound and labeled se ts for the 
COTR's continued usage.  Provide device, conduit, a nd cable 
lengths on the conduit drawings.  Exact in-field co nduit 
placement/routings shall be shown.  All conduits sh all be 
illustrated in their entire length from termination  in 
security closets; no arrowed conduit runs shall be shown.  
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Pull box and junction box sizes are to be shown if larger 
than 100mm (4 inch). 
 

K. FIPS 201 Compliance Certificates (if required) 
1. Provide Certificates for all software components  and device types 

utilizing credential verification. Provide certific ates for: 
a. Fingerprint Capture Station 
b. Card Readers 
c. Facial Image Capturing Camera 
d. PIV Middelware 
e. Template Matcher 
f. Electromagnetically Opaque Sleeve 
g. Certificate Management 
1) CAK Authentication System 
2) PIV Authentication System 
3) Certificate Validator 
4) Cryptographic Module 
h. <list devices and software> 

L. Approvals will be based on complete submission o f manuals together 
with shop drawings. 
 

M. After approval and prior to installation, furnis h the Resident 
Engineer with one sample of each of the following: 
1. A 300 mm (12 inch) length of each type and size of wire and cable 

along with the tag from the coils of reels from whi ch the samples 
were taken.  

2. Each type of conduit and pathway coupling, bushi ng and termination 
fitting.  

3. Conduit hangers, clamps and supports.  
4. Duct sealing compound.  

 
N. Completed System Readiness Checklists provided b y the Commissioning 

Agent and completed by the contractor, signed by a qualified 
technician and dated on the date of completion, in accordance with the 
requirements of Section 28 08 00 COMMISSIONING OF E LECTRONIC SAFETY 
AND SECURITY SYSTEMS. 

 
O. In addition to the requirement of SUBMITTALS, th e VA reserves the 

right to request the manufacturer to arrange for a VA representative 
to see typical active systems in operation, when th ere has been no 
prior experience with the manufacturer or the type of equipment being 
submitted. 

1.7 APPLICABLE PUBLICATIONS 
 

A. The publications listed below (including amendme nts, addenda, 
revisions, supplement, and errata) form a part of t his specification 
to the extent referenced. The publications are refe renced in the text 
by the basic designation only.  
 

B. American National Standards Institute (ANSI)/ In ternational Code 
Council (ICC):  

 A117.1.................Standard on Accessible and Usable Buildings and 
Facilities 
 

C. American National Standards Institute (ANSI)/ Se curity Industry 
Association (SIA): 
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 TVAC-01................CCTV to Access Control Stan dard - Message Set 
for System Integration 
 

D. American National Standards Institute (ANSI)/Ele ctronic Industries 
Alliance (EIA): 

 330-09.................Electrical Performance Stan dards for CCTV  
Cameras 
 

E. American Society for Testing and Materials (ASTM ) 
 B1-07..................Standard Specification for Hard-Drawn Copper 

Wire 
 B3-07..................Standard Specification for Soft or Annealed 

Copper Wire 
 B8-04..................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 
or Soft 

 C1238-97 (R03).........Standard Guide for Installa tion of Walk-Through 
Metal Detectors 

 D2301-04...............Standard Specification for Vinyl Chloride 
Plastic Pressure Sensitive Electrical Insulating 
Tape  
 

F. Architectural Barriers Act (ABA), 1968 
 

G. Department of Veterans Affairs: 
 VHA National CAD Standard Application Guide, 2006 

  VA BIM Guide, V1.0 10 
 

H. Federal Information Processing Standards (FIPS):  
 FIPS-201-1.............Personal Identity Verificat ion (PIV) of Federal 

Employees and Contractors 
 

I. Federal Specifications (Fed. Spec.): 
 A-A-59544-08...........Cable and Wire, Electrical (Power, Fixed 

Installation) 
 

J. Government Accountability Office (GAO):  
 GAO-03-8-02............Security Responsibilities f or Federally Owned 

and Leased Facilities 
 

K. Homeland Security Presidential Directive (HSPD):  
 HSPD-12................Policy for a Common Identif ication Standard for 

Federal Employees and Contractors 
 

L. Institute of Electrical and Electronics Engineer s (IEEE): 
 81-1983................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 
of a Ground System 

 802.3af-08.............Power over Ethernet Standar d 
 802.3at-09 ............Power over Ethernet (PoE) P lus Standard 
 C2-07..................National Electrical Safety Code 
 C62.41-02..............IEEE Recommended Practice o n Surge Voltages in  

Low-Voltage AC Power Circuits 
 C95.1-05...............Standards for Safety Levels  with Respect to 

Human Exposure in Radio Frequency 
Electromagnetic Fields 
 

M. National Electrical Contractors Association 
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 303-2005...............Installing Closed Circuit T elevision (CCTV) 
Systems 
 

N. National Electrical Manufactures Association (NE MA): 
 250-08.................Enclosures for Electrical E quipment (1000 Volts 

Maximum) 
 TC-3-04................PVC Fittings for Use with R igid PVC Conduit and 

Tubing 
 FB1-07.................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 
Cable 
 

O. National Fire Protection Association (NFPA): 
 70-11.................. National Electrical Code ( NEC) 
 731-08.................Standards for the Installat ion of Electric 

Premises Security Systems 
 99-2005................Health Care Facilities 

 
P. Security Industry Association (SIA):  

AG-01  ................Security CAD Symbols Standar ds 
 

Q. Underwriters Laboratories, Inc. (UL): 
1-05 ..................Flexible Metal Conduit  
5-04 ..................Surface Metal Raceway and Fi ttings 
6-07 ..................Rigid Metal Conduit 
44-05 .................Thermoset-Insulated Wires an d Cables 
50-07 .................Enclosures for Electrical Eq uipment 
83-08 .................Thermoplastic-Insulated Wire s and Cables 
294-99 ................The Standard of Safety for A ccess Control System 

Units 
305-08 ................Standard for Panic Hardware 
360-09 ................Liquid-Tight Flexible Steel Conduit 
444-08 ................Safety Communications Cables  
464-09 ................Audible Signal Appliances 
467-07 ................Electrical Grounding and Bon ding Equipment 
486A-03 ...............Wire Connectors and Solderin g Lugs for Use with 

Copper Conductors 
486C-04 ...............Splicing Wire Connectors 
486D-05 ...............Insulated Wire Connector Sys tems for Underground 

Use or in Damp or Wet Locations 
486E-00 ...............Equipment Wiring Terminals f or Use with Aluminum 

and/or Copper Conductors 
493-07 ................Thermoplastic-Insulated Unde rground Feeder and 

Branch Circuit Cable 
514A-04 ...............Metallic Outlet Boxes 
514B-04 ...............Fittings for Cable and Condu it 
51-05 .................Schedule 40 and 80 Rigid PVC  Conduit 
609-96 ................Local Burglar Alarm Units an d Systems 
634-07 ................Standards for Connectors wit h Burglar-Alarm 

Systems 
636-01 ................Standard for Holdup Alarm Un its and Systems 
639-97 ................Standard for Intrusion-Detec tion Units 
651-05 ................Schedule 40 and 80 Rigid PVC  Conduit 
651A-07 ...............Type EB and A Rigid PVC Cond uit and HDPE Conduit 
752-05 ................Standard for Bullet-Resistin g Equipment 
797-07 ................Electrical Metallic Tubing 
827-08 ................Central Station Alarm Servic es 
1037-09 ...............Standard for Anti-theft Alar ms and Devices 
1635-10 ...............Digital Alarm Communicator S ystem Units 
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1076-95 ...............Standards for Proprietary Bu rglar Alarm Units 
and Systems 

1242-06 ...............Intermediate Metal Conduit 
1479-03 ...............Fire Tests of Through-Penetr ation Fire Stops 
1981-03 ...............Central Station Automation S ystem 
2058-05 ...............High Security Electronic Loc ks 
60950 .................Safety of Information Techno logy Equipment 
60950-1 ...............Information Technology Equip ment - Safety - Part 

1: General Requirements 
 

R. Uniform Federal Accessibility Standards (UFAS) 1 984 

1.8 COORDINATION 
 

A. Coordinate arrangement, mounting, and support of  electronic safety and 
security equipment: 
1. To allow maximum possible headroom unless specif ic mounting 

heights that reduce headroom are indicated. 
2. To provide for ease of disconnecting the equipme nt with minimum 

interference to other installations. 
3. To allow right of way for piping and conduit ins talled at required 

slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways 

will be clear of obstructions and of the working an d access space 
of other equipment. 
 

B. Coordinate installation of required supporting d evices and set sleeves 
in cast-in-place concrete, masonry walls, and other  structural 
components as they are constructed. 

1.9 MAINTENANCE & SERVICE 
 

A. General Requirements 
1. The Contractor shall provide all services requir ed and equipment 

necessary to maintain the entire integrated electro nic security 
system in an operational state as specified for a p eriod of one 
(1) year after formal written acceptance of the sys tem.  The 
Contractor shall provide all necessary material req uired for 
performing scheduled adjustments or other non-sched uled work.  
Impacts on facility operations shall be minimized w hen performing 
scheduled adjustments or other non-scheduled work.  See also 
General Project Requirements. 
 

B. Description of Work 
1. The adjustment and repair of the security system  includes all 

software updates, panel firmware, and the following  new items 
computers equipment, communications transmission eq uipment and 
data transmission media (DTM), local processors, se curity system 
sensors, physical access control equipment, facilit y interface, 
signal transmission equipment, and video equipment.  
 

C. Personnel 
1. Service personnel shall be certified in the main tenance and repair 

of the selected type of equipment and qualified to accomplish all 
work promptly and satisfactorily.  The Resident Eng ineer shall be 
advised in writing of the name of the designated se rvice 
representative, and of any change in personnel.  Th e Resident 
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Engineer shall be provided copies of system manufac turer 
certification for the designated service representa tive. 
 

D. Schedule of Work 
1. The work shall be performed during regular worki ng hours, Monday 

through Friday, excluding federal holidays.  
 

E. System Inspections 
1. These inspections shall include: 

a. The Contractor shall perform two (2) minor inspe ctions at six 
(6) month intervals or more if required by the manu facturer, 
and two (2) major inspections offset equally betwee n the 
minor inspections to effect quarterly inspection of  
alternating magnitude. 
1) Minor Inspections shall include visual checks an d 

operational tests of all console equipment, periphe ral 
equipment, local processors, sensors, electrical an d 
mechanical controls, and adjustments on printers. 

2) Major Inspections shall include all work describ ed for 
Minor Inspections and the following: clean all syst em 
equipment and local processors including interior a nd 
exterior surfaces; perform diagnostics on all equip ment; 
operational tests of the CPU, switcher, peripheral 
equipment, recording devices, monitors, picture qua lity 
from each camera; check, walk test, and calibrate e ach 
sensor; run all system software diagnostics and cor rect 
all problems; and resolve any previous outstanding 
problems. 
 

F. Emergency Service 
1. The owner shall initiate service calls whenever the system is not 

functioning properly.  The Contractor shall provide  the Owner with 
an emergency service center telephone number.  The emergency 
service center shall be staffed 24 hours a day 365 days a year.  
The Owner shall have sole authority for determining  catastrophic 
and non-catastrophic system failures within paramet ers stated in 
General Project Requirements. 
a. For catastrophic system failures, the Contractor  shall 

provide same day four (4) hour service response wit h a defect 
correction time not to exceed eight (8) hours from 
[notification] [arrival on site].  Catastrophic sys tem 
failures are defined as any system failure that the  Owner 
determines will place the facility(s) at increased risk.   

b. For non-catastrophic failures, the Contractor wi thin eight 
(8) hours with a defect correction time not to exce ed 24 
hours from notification.  
 

G. Operation 
1. Performance of scheduled adjustments and repair shall verify 

operation of the system as demonstrated by the appl icable portions 
of the performance verification test. 
 

H. Records & Logs 
1. The Contractor shall maintain records and logs o f each task and 

organize cumulative records for each component and for the 
complete system chronologically.  A continuous log shall be 
submitted for all devices.  The log shall contain a ll initial 
settings, calibration, repair, and programming data .  Complete 
logs shall be maintained and available for inspecti on on site, 
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demonstrating planned and systematic adjustments an d repairs have 
been accomplished for the system. 
 

I. Work Request 
1. The Contractor shall separately record each serv ice call request, 

as received.  The record shall include the serial n umber 
identifying the component involved, its location, d ate and time 
the call was received, specific nature of trouble, names of 
service personnel assigned to the task, instruction s describing 
the action taken, the amount and nature of the mate rials used, and 
the date and time of commencement and completion.  The Contractor 
shall deliver a record of the work performed within  five (5) 
working days after the work was completed. 
 

J. System Modifications 
1. The Contractor shall make any recommendations fo r system 

modification in writing to the Resident Engineer.  No system 
modifications, including operating parameters and c ontrol 
settings, shall be made without prior written appro val from the 
Resident Engineer.  Any modifications made to the s ystem shall be 
incorporated into the operation and maintenance man uals and other 
documentation affected. 
 

 
 

K. Software 
1. The Contractor shall provide all software update s when approved by 

the Owner from the manufacturer during the installa tion and 12-
month warranty period and verify operation of the s ystem.  These 
updates shall be accomplished in a timely manner, f ully 
coordinated with the system operators, and incorpor ated into the 
operations and maintenance manuals and software doc umentation.  
There shall be at least one (1) scheduled update ne ar the end of 
the first year’s warranty period, at which time the  Contractor 
shall install and validate the latest released vers ion of the 
Manufacturer’s software.  All software changes shal l be recorded 
in a log maintained in the unit control room.  An e lectronic copy 
of the software update shall be maintained within t he log.  At a 
minimum, the contractor shall provide a description  of the 
modification, when the modification occurred, and n ame and contact 
information of the individual performing the modifi cation.  The 
log shall be maintained in a white 3 ring binder an d the cover 
marked “SOFTWARE CHANGE LOG”.  

1.10 MINIMUM REQUIREMENTS 
 

A. References to industry and trade association sta ndards and codes are 
minimum installation requirement standards. 
 

B. Drawings and other specification sections shall govern in those 
instances where requirements are greater than those  specified in the 
above standards. 

1.11 DELIVERY, STORAGE, & HANDLING 
 

A. Equipment and materials shall be protected durin g shipment and storage 
against physical damage, dirt, moisture, cold and r ain: 
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1. During installation, enclosures, equipment, cont rols, controllers, 
circuit protective devices, and other like items, s hall be 
protected against entry of foreign matter; and be v acuum cleaned 
both inside and outside before testing and operatin g and 
repainting if required. 

2. Damaged equipment shall be, as determined by the  Resident 
Engineer, placed in first class operating condition  or be returned 
to the source of supply for repair or replacement. 

3. Painted surfaces shall be protected with factory  installed 
removable heavy craft paper, sheet vinyl or equal. 

4. Damaged paint on equipment and materials shall b e refinished with 
the same quality of paint and workmanship as used b y the 
manufacturer so repaired areas are not obvious. 

1.12 PROJECT CONDITIONS 
 

A. Environmental Conditions:  System shall be capab le of withstanding the 
following environmental conditions without mechanic al or electrical 
damage or degradation of operating capability: 
1. Interior, Controlled Environment:  System compon ents, except 

central-station control unit, installed in temperat ure-controlled 
interior environments shall be rated for continuous  operation in 
ambient conditions of 2 to 50 deg C (36 to 122 deg F) dry bulb and 
20 to 90 percent relative humidity, non-condensing.   NEMA 250, 
Type 1 enclosure. 

2. Interior, Uncontrolled Environment:  System comp onents installed 
in non-temperature-controlled interior environments  shall be rated 
for continuous operation in ambient conditions of - 18 to 50 deg C 
(0 to 122 deg F) dry bulb and 20 to 90 percent rela tive humidity, 
non-condensing.  NEMA 250, Type 4X enclosures. 

3. Exterior Environment:  System components install ed in locations 
exposed to weather shall be rated for continuous op eration in 
ambient conditions of -34 to 50 deg C (-30 to 122 d eg F) dry bulb 
and 20 to 90 percent relative humidity, condensing.   Rate for 
continuous operation where exposed to rain as speci fied in NEMA 
250, winds up to 137 km/h (85 mph) and snow cover u p to 610 mm (24 
in) thick.  NEMA 250, Type 4X enclosures. 

4. Hazardous Environment:  System components locate d in areas where 
fire or explosion hazards may exist because of flam mable gases or 
vapors, flammable liquids, combustible dust, or ign itable fibers 
shall be rated, listed, and installed according to NFPA 70. 

5. Corrosive Environment:  For system components su bjected to 
corrosive fumes, vapors, and wind-driven salt spray  in coastal 
zones, provide NEMA 250, Type 4X enclosures. 
 

B. Security Environment:  Use vandal resistant encl osures in high-risk 
areas where equipment may be subject to damage.  

1.13 EQUIPMENT AND MATERIALS 
 

A. Materials and equipment furnished shall be of cu rrent production by 
manufacturers regularly engaged in the manufacture of such items, for 
which replacement parts shall be available. 
 

B. When more than one unit of the same class of equ ipment is required, 
such units shall be the product of a single manufac turer. 
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C. Equipment Assemblies and Components: 
1. Components of an assembled unit need not be prod ucts of the same 

manufacturer. 
2. Manufacturers of equipment assemblies, which inc lude components 

made by others, shall assume complete responsibilit y for the final 
assembled unit. 

3. Components shall be compatible with each other a nd with the total 
assembly for the intended service. 

4. Constituent parts which are similar shall be the  product of a 
single manufacturer. 
 

D. Factory wiring shall be identified on the equipm ent being furnished 
and on all wiring diagrams. 
 

E. When Factory Testing Is Specified: 
1. The Government shall have the option of witnessi ng factory tests. 

The contractor shall notify the VA through the Resi dent Engineer a 
minimum of 15 working days prior to the manufacture rs making the 
factory tests. 

2. Four copies of certified test reports containing  all test data 
shall be furnished to the Resident Engineer prior t o final 
inspection and not more than 90 days after completi on of the 
tests. 

3. When equipment fails to meet factory test and re -inspection is 
required, the contractor shall be liable for all ad ditional 
expenses, including expenses of the Government. 

1.14 ELECTRICAL POWER 

A. Electrical power of 120 Volts Alternating Curren t (VAC) shall be 
indicated on the Division 26 drawings.  Additional locations requiring 
primary power required by the security system shall  be shown as part 
of these contract documents.  Primary power for the  security system 
shall be configured to switch to emergency backup s ources 
automatically if interrupted without degradation of  any critical 
system function.  Alarms shall not be generated as a result of power 
switching, however, an indication of power switchin g on (on-line 
source) shall be provided to the alarm monitor.  Th e Security 
Contractor shall provide an interface (dry contact closure) between 
the PACS and the Uninterruptible Power Supply (UPS)  system so the UPS 
trouble signals and main power fail appear on the P ACS operator 
terminal as alarms. 
 

B. Failure of any on-line battery shall be detected  and reported as a 
fault condition.  Battery backed-up power supplies shall be provided 
sized for 8 hours of operation at actual connected load.  Requirements 
for additional power or locations shall be included  with the contract 
to support equipment and systems offered.  The foll owing minimum 
requirements shall be provided for power sources an d equipment. 
1. Emergency Generator 

a.  VASS Camera Power Supplies:  Security Closets 
2. Uninterruptible Power Supply (UPS) on Emergency Power 

a. The following 120VAC circuits shall be provided by others.  
The Security Contractor shall coordinate exact loca tions with 
the Electrical Contractor: 

1) Digital Video Recorders, encoders & decoders:  C ontrol Room 
2) All equipment Room racked equipment. 
3) Network switches 
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1.15 TRANSIENT VOLTAGE SUPPRESSION, POWER SURGE SUPPRESSION, & GROUNDING 
 

A. Transient Voltage Surge Suppression:  All cables  and conductors 
extending beyond building façade, except fiber opti c cables, which 
serve as communication, control, or signal lines sh all be protected 
against Transient Voltage surges and have Transient  Voltage Surge 
Suppression (TVSS) protection.  The TVSS device sha ll be UL listed in 
accordance with Standard TIA 497B installed at each  end.  Lighting and 
surge suppression shall be a multi-strike variety a nd include a fault 
indicator.  Protection shall be furnished at the eq uipment and 
additional triple solid state surge protectors rate d for the 
application on each wire line circuit shall be inst alled within 914.4 
mm (3 ft) of the building cable entrance.  Fuses sh all not be used for 
surge protection.  The inputs and outputs shall be tested in both 
normal mode and common mode to verify there is no i nterference. 

1. A 10-microsecond rise time by 1000 microsecond p ulse width 
waveform with a peak voltage of 1500 volts and a pe ak current of 
60 amperes. 

2. An 8-microsecond rise time by 20-microsecond pul se width waveform 
with a peak voltage of 1000 volts and a peak curren t of 500 
amperes. 

3. Maximum series current:  2 AMPS.  Provide units manufactured by 
Advanced Protection Technologies, model # TE/FA 10B  or TE/FA 20B. 

4. Operating Temperature and Humidity: -40 to 85 de g C (-40 to 185 
deg F), 0 to 95 percent relative humidity. 
 

B. Grounding and Surge Suppression 
1. The Security Contractor shall provide grounding and surge 

suppression to stabilize the voltage under normal o perating 
conditions.  To ensure the operation of over curren t devices, such 
as fuses, circuit breakers, and relays, under groun d-fault 
conditions. 

2. Security Contractor shall engineer and provide p roper grounding 
and surge suppression as required by local jurisdic tion and 
prevailing codes and standards referenced in this d ocument.  

3. Principal grounding components and features.  In clude main 
grounding buses and grounding and bonding connectio ns to service 
equipment. 

4. Details of interconnection with other grounding systems.  The 
lightning protection system shall be provided by th e Security 
Contractor. 

5. Locations and sizes of grounding conductors and grounding buses in 
electrical, data, and communication equipment rooms  and closets. 

6. AC power receptacles are not to be used as a gro und reference 
point. 

7. Any cable that is shielded shall require a groun d in accordance 
with the best practices of the trade and manufactur es installation 
instructions. 

8. Protection should be provided at both ends of ca bling. 

1.16 COMPONENT ENCLOSURES 
 

A. Construction of Enclosures 
1. Consoles, power supply enclosures, detector cont rol and terminal 

cabinets, control units, wiring gutters, and other component 
housings, collectively referred to as enclosures, s hall be so 
formed and assembled as to be sturdy and rigid.   
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2. Thickness of metal in-cast and sheet metal enclo sures of all types 
shall not be less than those in Tables I and II, UL  611.  Sheet 
steel used in fabrication of enclosures shall be no t less than 14 
gauge.  Consoles shall be 16-gauge.   

3. Doors and covers shall be flanged.  Enclosures s hall not have pre-
punched knockouts.  Where doors are mounted on hing es with exposed 
pins, the hinges shall be of the tight pin type or the ends of 
hinge pins shall be tack welded to prevent removal.   Doors having 
a latch edge length of less than 609.6 mm (24 in) s hall be 
provided with a single construction core.  Where th e latch edge of 
a hinged door is more than 609.6 mm (24 in) or more  in length, the 
door shall be provided with a three-point latching device with 
construction core; or alternatively with two, one l ocated near 
each end.  

4. Any ventilator openings in enclosures and cabine ts shall conform 
to the requirements of UL 611.  Unless otherwise in dicated, sheet 
metal enclosures shall be designed for wall mountin g with tip 
holes slotted.  Mounting holes shall be in position s that remain 
accessible when all major operating components are in place and 
the door is open, but shall be in accessible when t he door is 
closed.   

5. Covers of pull and junction boxes provided to fa cilitate initial 
installation of the system shall be held in place b y tamper proof 
Torx Center post security screws.  Stenciled or pai nted labels 
shall be affixed to such boxes indicating they cont ain no 
connections. These labels shall not indicate the bo x is part of 
the Electronic Security System (ESS). 
 

B. Consoles & Equipment Racks: All consoles and ver tical equipment racks 
shall include a forced air-cooling system to be pro vided by others. 
1. Vertical Equipment Racks:  

a. The forced air blowers shall be installed in the  vented top 
of each cabinet and shall not reduce usable rack sp ace.  

b. The forced air fan shall consist of one fan rate d at 105 CFM 
per rack bay and noise level shall not exceed 55 de cibels.  

c. Vertical equipment racks are to be provided with  full sized 
clear plastic locking doors and vented top panels a s shown on 
contract drawings. 

2. Console racks:  
a. Forced air fans shall be installed in the top re ar of each 

console bay.  The forced air fan shall consist of o ne fan 
rated at 105 CFM mounted to a 133mm vented blank pa nel the 
noise level of each fan shall not exceed 55 decibel s.  The 
fans shall be installed so air is pulled from the b ottom of 
the rack or cabinet and exhausted out the top.   

b. Console racks are to be provided with flush moun ted hinged 
rear doors with recessed locking latch on the botto m and 
middle sections of the consoles.  Provide code acce ss to 
support wiring for devices located on the work surf aces. 
 

C. Tamper Provisions and Tamper Switches:   
1. Enclosures, cabinets, housings, boxes and fittin gs or every 

product description having hinged doors or removabl e covers and 
which contain circuits, or the integrated security system and its 
power supplies shall be provided with cover operate d, corrosion-
resistant tamper switches.   

2. Tamper switches shall be arranged to initiate an  alarm signal that 
will report to the monitoring station when the door  or cover is 
moved.  Tamper switches shall be mechanically mount ed to maximize 
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the defeat time when enclosure covers are opened or  removed.  It 
shall take longer than 1 second to depress or defea t the tamper 
switch after opening or removing the cover.  The en closure and 
tamper switch shall function together in such a man ner as to 
prohibit direct line of sign to any internal compon ent before the 
switch activates.   

3. Tamper switches shall be inaccessible until the switch is 
activated.  Have mounting hardware concealed so the  location of 
the switch cannot be observed from the exterior of the enclosure. 
 Be connected to circuits which are under electrica l supervision 
at all times, irrespective of the protection mode i n which the 
circuit is operating.  Be spring-loaded and held in  the closed 
position by the door or cover and be wired so they break the 
circuit when the door cover is disturbed.  Tamper c ircuits shall 
be adjustable type screw sets and shall be adjusted  by the 
contractor to eliminate nuisance alarms associated with 
incorrectly mounted tamper device shall annunciate prior to the 
enclosure door opening (within 1/4 “ tolerance.  Th e tamper device 
or its components shall not be visible or accessing  with common 
tools to bypass when the enclosure is in the secure d mode.     

4. The single gang junction boxes for the portrait alarming and pull 
boxes with less than 102 square mm will not require  tamper 
switches.  

5. All enclosures over 305 square mm shall be hinge d with an 
enclosure lock. 

6. Control Enclosures:  Maintenance/Safety switches  on control 
enclosures, which must be opened to make routing ma intenance 
adjustments to the system and to service the power supplies, shall 
be push/pull-set automatic reset type. 

7. Provide one (1) enclosure tamper switch for each  609 linear mm of 
enclosure lock side opening evenly spaced. 

8. All security screws shall be Torx-Post Security Screws. 
9. The contractor shall provide the owner with two (2) torx-post 

screwdrivers. 

1.17 ELECTRONIC COMPONENTS 
 

A. All electronic components of the system shall be  of the solid-state 
type, mounted on printed circuit boards conforming to UL 796.  Boards 
shall be plug-in, quick-disconnect type.  Circuitry  shall not be so 
densely placed as to impede maintenance.  All power -dissipating 
components shall incorporate safety margins of not less than 25 
percent with respect to dissipation ratings, maximu m voltages, and 
current-carrying capacity. 

1.18 SUBSTITUTE MATERIALS & EQUIPMENT 
 

A. Where variations from the contract requirements are requested in 
accordance with the GENERAL CONDITIONS and Section 01 33 23, SHOP 
DRAWINGS, PRODUCT DATA, AND SAMPLES, the connecting  work and related 
components shall include, but not be limited to add itions or changes 
to branch circuits, circuit protective devices, con duits, wire, 
feeders, controls, panels and installation methods.  
 

B. In addition to this Section the Security Contrac tor shall also 
reference Section II, Products and associated divis ions.  The Resident 
Engineer shall have final authority on the authoriz ation or refusal of 
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substitutions.  If there are no proposed substituti ons, a statement in 
writing from the Contractor shall be submitted to t he Resident 
Engineer stating same.  In the preparation of a lis t of substitutions, 
the following information shall be included, as a m inimum:  
1. Identity of the material or devices specified fo r which there is a 

proposed substitution. 
2. Description of the segment of the specification where the material 

or devices are referenced. 
3. Identity of the proposed substitute by manufactu rer, brand name, 

catalog or model number and the manufacturer’s prod uct name. 
4. A technical statement of all operational charact eristic expressing 

equivalence to items to be substituted and comparis on, feature-by-
feature, between specification requirements and the  material or 
devices called for in the specification; and Price differential. 
 

C. Materials Not Listed:  Furnish all necessary har dware, software, 
programming materials, and supporting equipment req uired to place the 
specified major subsystems in full operation.  Note  that some 
supporting equipment, materials, and hardware may n ot be described 
herein.  Depending on the manufacturers selected by  the COTR, some 
equipment, materials and hardware may not be contai ned in either the 
Contract Documents or these written specifications,  but are required 
by the manufacturer for complete operation accordin g to the intent of 
the design and these specifications.  In such cases , the Resident 
Engineer shall be given the opportunity to approve the additional 
equipment, hardware and materials that shall be ful ly identified in 
the bid and in the equipment list submittal.  The R esident Engineer 
shall be consulted in the event there is any questi on about which 
supporting equipment, materials, or hardware is int ended to be 
included. 
 

D. Response to Specification:  The Contractor shall  submit a point-by-
point statement of compliance with each paragraph o f the security 
specification.  The statement of compliance shall l ist each paragraph 
by number and indicate “COMPLY” opposite the number  for each paragraph 
where the Contractor fully complies with the specif ication.  Where the 
proposed system cannot meet the requirements of the  paragraph, and 
does not offer an equivalent solution, the offers s hall indicate “DOES 
NOT COMPLY” opposite the paragraph number.  Where t he proposed system 
does not comply with the paragraph as written, but the bidder feels it 
will accomplish the intent of the paragraph in a ma nner different from 
that described, the offers shall indicate “COMPARAB LE”.  The offers 
shall include a statement fully describing the “com parable” method of 
satisfying the requirement.  Where a full and conci se description is 
not provided, the offered system shall be considere d as not complying 
with the specification.  Any submission that does n ot include a point-
by-point statement of compliance, as described abov e, shall be 
disqualified.  Submittals for products shall be in precise order with 
the product section of the specification.  Submitta ls not in proper 
sequence will be rejected. 

1.19 LIKE ITEMS 
 

A. Where two or more items of equipment performing the same function are 
required, they shall be exact duplicates produced b y one manufacturer. 
All equipment provided shall be complete, new, and free of any 
defects. 
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1.20 WARRANTY 
 

A. The Contractor shall, as a condition precedent t o the final payment, 
execute a written guarantee (warranty) to the COTR certifying all 
contract requirements have been completed according  to the final 
specifications.  Contract drawings and the warranty  of all materials 
and equipment furnished under this contract are to remain in 
satisfactory operating condition (ordinary wear and  tear, abuse and 
causes beyond his control for this work accepted) f or one (1) year 
from the date the Contactor received written notifi cation of final 
acceptance from the COTR.  Demonstration and traini ng shall be 
performed prior to system acceptance.  All defects or damages due to 
faulty materials or workmanship shall be repaired o r replaced without 
delay, to the COTR's satisfaction, and at the Contr actor's expense.  
The Contractor shall provide quarterly inspections during the warranty 
period.  The contractor shall provide written docum entation to the 
COTR on conditions and findings of the system and d evice(s).  In 
addition, the contractor shall provide written docu mentation of test 
results and stating what was done to correct any de ficiencies.  The 
first inspection shall occur 90 calendar days after  the acceptance 
date.  The last inspection shall occur 30 calendar days prior to the 
end of the warranty.  The warranty period shall be extended until the 
last inspection and associated corrective actions a re complete.  When 
equipment and labor covered by the Contractor's war ranty, or by a 
manufacturer's warranty, have been replaced or rest ored because of its 
failure during the warranty period, the warranty pe riod for the 
replaced or repaired equipment or restored work sha ll be reinstated 
for a period equal to the original warranty period,  and commencing 
with the date of completion of the replacement or r estoration work.  
In the event any manufacturer customarily provides a warranty period 
greater than one (1) year, the Contractor's warrant y shall be for the 
same duration for that component. 

1.22 SINGULAR NUMBER  
 

 Where any device or part of equipment is referred to in these 
specifications in the singular number (e.g., "the s witch"), this 
reference shall be deemed to apply to as many such devices as are 
required to complete the installation as shown on t he drawings. 

PART 2 – PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 
 

A. All equipment shall operate on a 120 or 240 volt s alternating current 
(VAC); 50 Hz or 60 Hz AC power system unless docume nted otherwise in 
subsequent sections listed within this specificatio n. All equipment 
shall have a back-up source of power that will prov ide a minimum of 
[8] hours of run time in the event of a loss of pri mary power to the 
facility. 
 

B. The system shall be designed, installed, and pro grammed in a manner 
that will allow for ease of operation, programming,  servicing, 
maintenance, testing, and upgrading of the system. 
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C. All equipment and materials for the system will be compatible to 
ensure correct operation. 

2.2 EQUIPMENT ITEMS 
 

A. The Security Management System shall provide ful l interface with all 
components of the security subsystem as follows:  
1. Shall allow for communication between the Physic al Access Control 

System and Database Management and all subordinate work and 
monitoring stations, enrollment centers for badging  and biometric 
devices as part of the PACS, local annunciation cen ters, the 
electronic Security Management System (SMS), and al l other VA 
redundant or backup command center or other worksta tions 
locations.  

2. Shall provide automatic continuous communication  with all systems 
that are monitored by the SMS, and shall automatica lly annunciate 
any communication failures or system alarms to the SMS operator 
providing identification of the system, nature of t he alarm, and 
location of the alarm. 

3. Controlling devices shall be utilized to interfa ce the SMS with 
all field devices. 

 
B. Wires and Cables: 

1. Shall meet or exceed the manufactures recommenda tion for power and 
signals. 

2. Shall be carried in an enclosed conduit system, utilizing 
electromagnetic tubing (EMT) to include the equival ent in flexible 
metal, rigid galvanized steel (RGS) to include the equivalent of 
liquid tight, polyvinylchloride (PVC) schedule 40 o r 80.  

3. All conduits will be sized and installed per the  NEC. All security 
system signal and power cables that traverse or ori ginate in a 
high security office space will contained in either  EMT or RGS 
conduit.  

4. All conduit, pull boxes, and junction boxes shal l be marked with 
colored permanent tape or paint that will allow it to be 
distinguished from all other infrastructure conduit .  

5. Conduit fills shall not exceed 50 percent unless  otherwise 
documented.  

6. A pull string shall be pulled along and provided  with signal and 
power cables to assist in future installations.  

7. At all locations where there is a wall penetrati on or core 
drilling is conducted to allow for conduit to be in stalled, fire 
stopping materials shall be applied to that area. 

8. High voltage and signal cables shall not share t he same conduit 
and shall be kept separate up to the point of conne ction. High 
voltage for the security subsystems shall be any ca ble or sets of 
cables carrying 30 VDC/VAC or higher. 

9. For all equipment that is carrying digital data between the 
Security Control Room, Security Equipment Room, Sec urity Console, 
or at a remote monitoring station, it shall not be less that 20 
AWG and stranded copper wire for each conductor. Th e cable or each 
individual conductor within the cable shall have a shield that 
provides 100% coverage. Cables with a single overal l shield shall 
have a tinned copper shield drain wire. 
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2.4 TRANSIENT VOLTAGE SURGE SUPPRESSION DEVICES (TV SS) AND SURGE SUPPRESSION 
(IF REQUIRED) 
 

A. Transient Voltage Surge Suppression 
1. All cables and conductors extending beyond build ing perimeter, 

except fiber optic cables, which serve as communica tion, control, 
or signal lines shall be protected against Transien t Voltage 
surges and have Transient Voltage surge suppression  protection 
(TVSS) UL listed in accordance with Standard 497B i nstalled at 
each end.  Lighting and surge suppression shall be a multi-strike 
variety and include a fault indicator.  Protection shall be 
furnished at the equipment and additional triple so lid state surge 
protectors rated for the application on each wire l ine circuit 
shall be installed within 915 mm (36 in) of the bui lding cable 
entrance.  Fuses shall not be used for surge protec tion.  The 
inputs and outputs shall be tested in both normal m ode and common 
mode using the following waveforms: 
a. A 10-microsecond rise time by 1000 microsecond p ulse width 

waveform with a peak voltage of 1500 volts and a pe ak current 
of 60 amperes. 

b. An 8-microsecond rise time by 20-microsecond pul se width 
waveform with a peak voltage of 1000 volts and a pe ak current 
of 500 amperes. 

c. Maximum series current:  2 AMPS.  Provide units manufactured 
by Advanced Protection Technologies, model # TE/FA 10B or 
TE/FA 20B or approved equivalent. 

d. Operating Temperature and Humidity:  -40 to + 85  deg C (-40 
to 185 deg F), and 0 to 95 percent relative humidit y, non-
condensing. 
 

B. Video Surveillance System 
1. Protectors shall be installed on coaxial cable s ystems on points 

of entry and exit from separate buildings.  Suppres sors shall be 
installed at each exterior camera location and incl ude protection 
for 12 and/or 24 volt power, data signal and motor controls (for 
Pan, Tilt and Zoom systems).  SPDs shall protect al l modes herein 
mentioned and contain all modes in a single unit sy stem.  
Protection for all systems mentioned above shall be  incorporated 
at the head end equipment.  Additionally a minimum 450VA battery 
backup shall be used to protect the DVR or VCR and monitor.  
Protectors shall meet the following criteria: 
a. Head-End Power 

1) UL 1778, UL (Battery Back Up) 
2) Minimum Surge Current Capacity:  65,000 Amps (8x 20µsec) 
3) Minimum of two (2) NEMA 5-15R Receptacles (one ( 1) AC 

power only, one (1) with UPS) 
4) All modes protected (L-N, L-G, N-G) 
5) EMI/RFI Filtering 
6) Maximum Continuous Current:  12 Amps 

b. Camera Power 
1) Minimum Surge Current Capacity:  1,000 Amps (8X2 0µsec); 

240 Amps for IP Video/PoE cameras 
2) Screw Terminal Connection 
3) All protection modes L-G (all Lines) 
4) MCOV <40VAC 

c. Video And Data 
1) Surge Current Capacity 1,000 Amps per conductor 
2) “BNC” Connection (Coax) 
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3) Protection modes:  L-G (Data), Center Pin-G, Shi eld-G 
(Coax)  

4) Band Pass 0-2GHz 
5) Insertion Loss <0.3Db 

 
C. Grounding and Surge Suppression 

1. The Security Contractor shall provide grounding and surge 
suppression to stabilize the voltage under normal o perating 
conditions.  This is to ensure the operation of ove r current 
devices, such as fuses, circuit breakers, and relay s, underground-
fault conditions. 

2. The Contractor shall engineer, provide, ad insta ll proper 
grounding and surge suppression as required by loca l jurisdiction 
and prevailing codes and standards, referenced in t his document.  

3. Principal grounding components and features shal l include:  main 
grounding buses, grounding, and bonding connections  to service 
equipment. 

4. The Contractor shall provide detail drawings of interconnection 
with other grounding systems including lightning pr otection 
systems. 

5. The Contractor shall provide details of location s and sizes of 
grounding conductors and grounding buses in electri cal, data, and 
communication equipment rooms and closets. 

6. AC power receptacles are not to be used as a gro und reference 
point. 

7. Any cable that is shielded shall require a groun d in accordance 
with applicable codes, the best practices of the tr ade, and all 
manufactures’ installation instructions. 

D. 120 VAC Surge Suppression 
1. Continuous Current:  Unlimited (parallel connect ion) 
2. Max Surge Current:  13,500 Amps 
3. Protection Modes:  L - N, L - G, N - G 
4. Warranty:  Ten Year Limited Warranty 
5. Dimension:  73.7 x 41.1 x 52.1 mm (2.90 x 1.62 x  2.05 in) 
6. Weight:  2.88 g (0.18 lbs) 
7. Housing:  ABS 

2.5 INSTALLATION KIT  
 

A. General: 
1. The kit shall be provided that, at a minimum, in cludes all 

connectors and terminals, labeling systems, audio s pade lugs, 
barrier strips, punch blocks or wire wrap terminals , heat shrink 
tubing, cable ties, solder, hangers, clamps, bolts,  conduit, cable 
duct, and/or cable tray, etc., required to accompli sh a neat and 
secure installation. All wires shall terminate in a  spade lug and 
barrier strip, wire wrap terminal or punch block. U nfinished or 
unlabeled wire connections shall not be allowed. Al l unused and 
partially opened installation kit boxes, coaxial, f iber-optic, and 
twisted pair cable reels, conduit, cable tray, and/ or cable duct 
bundles, wire rolls, physical installation hardware  shall be 
turned over to the Contracting Officer. The followi ng sections 
outline the minimum required installation sub-kits to be used: 

2. System Grounding: 
a. The grounding kit shall include all cable and in stallation 

hardware required.  All head end equipment and powe r supplies 
shall be connected to earth ground via internal bui lding 
wiring, according to the NEC. 
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b. This includes, but is not limited to: 
1) Coaxial Cable Shields 
2) Control Cable Shields 
3) Data Cable Shields 
4) Equipment Racks 
5) Equipment Cabinets 
6) Conduits 
7) Cable Duct blocks 
8) Cable Trays 
9) Power Panels 
10) Grounding 
11) Connector Panels 

3. Coaxial Cable: The coaxial cable kit shall inclu de all coaxial 
connectors, cable tying straps, heat shrink tabbing , hangers, 
clamps, etc., required to accomplish a neat and sec ure 
installation. 

4. Wire and Cable: The wire and cable kit shall inc lude all 
connectors and terminals, audio spade lugs, barrier  straps, punch 
blocks, wire wrap strips, heat shrink tubing, tie w raps, solder, 
hangers, clamps, labels etc., required to accomplis h a neat and 
orderly installation. 

5. Conduit, Cable Duct, and Cable Tray: The kit sha ll include all 
conduit, duct, trays, junction boxes, back boxes, c over plates, 
feed through nipples, hangers, clamps, other hardwa re required to 
accomplish a neat and secure conduit, cable duct, a nd/or cable 
tray installation in accordance with the NEC and th is document. 

6. Equipment Interface: The equipment kit shall inc lude any item or 
quantity of equipment, cable, mounting hardware and  materials 
needed to interface the systems with the identified  sub-system(s) 
according to the OEM requirements and this document . 

7. Labels: The labeling kit shall include any item or quantity of 
labels, tools, stencils, and materials needed to la bel each 
subsystem according to the OEM requirements, as-ins talled 
drawings, and this document. 

8. Documentation: The documentation kit shall inclu de any item or 
quantity of items, computer discs, as installed dra wings, 
equipment, maintenance, and operation manuals, and OEM materials 
needed to provide the system documentation as requi red by this 
document and explained herein. 

PART 3 – EXECUTION 
 
3.1 COMMON REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY INSTALLATION 

A. Comply with NECA 1. 
 

B. Measure indicated mounting heights to bottom of unit for suspended 
items and to center of unit for wall-mounting items . 
 

C. Headroom Maintenance:  If mounting heights or ot her location criteria 
are not indicated, arrange and install components a nd equipment to 
provide maximum possible headroom consistent with t hese requirements. 
 

D. Equipment:  Install to facilitate service, maint enance, and repair or 
replacement of components of both electronic safety  and security 
equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interf erence with other 



Polytech Associates Inc March 11, 2015 SF VA Medica l Center  
VA #662-14-309 Bid Submission Elevator Upgrade 
  Building 7  

 

28 05 00 - 35 

items in the vicinity. 
 

E. Right of Way:  Give to piping systems installed at a required slope. 
 

F. Equipment location shall be as close as practica l to locations shown 
on the drawings. 
 

G. Inaccessible Equipment: 
1. Where the Government determines that the Contrac tor has installed 

equipment not conveniently accessible for operation  and 
maintenance, the equipment shall be removed and rei nstalled as 
directed at no additional cost to the Government. 

2. "Conveniently accessible" is defined as being ca pable of being 
reached without the use of ladders, or without clim bing or 
crawling under or over obstacles such as, but not l imited to, 
motors, pumps, belt guards, transformers, piping, d uctwork, 
conduit and raceways. 

3.2 FIRESTOPPING 
 

A. Apply firestopping to penetrations of fire-rated  floor and wall 
assemblies for electronic safety and security insta llations to restore 
original fire-resistance rating of assembly.  Fires topping materials 
and installation requirements are specified in Divi sion 07 Section 07 
84 00 "Firestopping." 

3.3 COMMISSIONING 
 

A. Provide commissioning documentation in accordanc e with the 
requirements of Section 28 08 00 – COMMISIONIN OF E LECTRONIC SAFETY 
AND SECURITY SYSTEMS for all inspection, start up, and contractor 
testing required above and required by the System R eadiness Checklist 
provided by the Commissioning Agent. 
 

B. Components provided under this section of the sp ecification will be 
tested as part of a larger system.  Refer to sectio n 28 08 00 – 
COMMISIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS and related 
sections for contractor responsibilities for system  commissioning.  

3.4 DEMONSTRATION AND TRAINING 
 

A. Training shall be provided in accordance with Ar ticle, INSTRUCTIONS, 
of Section 01 00 00, GENERAL REQUIREMENTS. 
 

B. Training shall be provided for the particular eq uipment or system as 
required in each associated specification. 
 

C. A training schedule shall be developed and submi tted by the contractor 
and approved by the Resident Engineer at least 30 d ays prior to the 
planned training. 
 

D. Provide services of manufacturer’s technical rep resentative for 
<insert hours> hours to instruct VA personnel in op eration and 
maintenance of units. 
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E. Submit training plans and instructor qualificati ons in accordance with 
the requirements of Section 28 08 00 – COMMISIONING  OF ELECTRONIC 
SAFETY AND SECURITY SYSTEMS. 

3.5 WORK PERFORMANCE 
 

A. Job site safety and worker safety is the respons ibility of the 
contractor. 
 

B. For work on existing stations, arrange, phase an d perform work to 
assure electronic safety and security service for o ther buildings at 
all times. Refer to Article OPERATIONS AND STORAGE AREAS under Section 
01 00 00, GENERAL REQUIREMENTS. 
 

C. New work shall be installed and connected to exi sting work neatly and 
carefully. Disturbed or damaged work shall be repla ced or repaired to 
its prior conditions, as required by Section 01 00 00, GENERAL 
REQUIREMENTS. 
 

D. Coordinate location of equipment and conduit wit h other trades to 
minimize interferences. See the GENERAL CONDITIONS.  

3.6 SYSTEM PROGRAMMING 
 

A. General Programming Requirements 
1. This following section shall be used by the cont ractor to identify 

the anticipated level of effort (LOE) required setu p, program, and 
configure the Electronic Security System (ESS).  Th e contractor 
shall be responsible for providing all setup, confi guration, and 
programming to include data entry for the Security Management 
System (SMS) and subsystems [(e.g., video matrix sw itch, 
intercoms, digital video recorders, intrusion devic es, including 
integration of subsystems to the SMS (e.g., camera call up, time 
synchronization, intercoms)]. System programming fo r existing or 
new SMS servers shall not be conducted at the proje ct site.    
  

B. Level of Effort for Programming 
1. The Contractor shall perform and complete system  programming 

(including all data entry) at an offsite location u sing the 
Contractor’s own copy of the SMS software.  The Con tractor’s copy 
of the SMS software shall be of the Owners current version.  Once 
system programming has been completed, the Contract or shall 
deliver the data to the Resident Engineer on data e ntry forms and 
an approved electronic medium, utilizing data from the contract 
documents.  The completed forms shall be delivered to the Resident 
Engineer for review and approval at least 90 calend ar days prior 
to the scheduled date the Contractor requires it.  The Contractor 
shall not upload system programming until the Resid ent Engineer 
has provided written approval.  The Contractor is r esponsible for 
backing up the system prior to uploading new progra mming data.  
Additional programming requirements are provided as  follows: 

a. Programming for New SMS Server:  The contractor shall provide all 
other system related programming. The contractor wi ll be 
responsible for uploading personnel information (e. g., ID Cards 
backgrounds, names, access privileges, personnel ph otos, access 
schedules, personnel groupings) along with coordina ting with 
Resident Engineer for device configurations, standa rds, and 
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groupings.  VA shall provide database to support Co ntractor’s data 
entry tasks.  The contractor shall anticipate a wee kly 
coordination meeting and working with Resident Engi neer to ensure 
data uploading is performed without incident of los s of function 
or data loss. 

b. Programming for Existing SMS Servers:  The contr actor shall 
perform all related system programming except for p ersonnel data 
as noted.  The contractor will not be responsible f or uploading 
personnel information (e.g., ID Cards backgrounds, names, access 
privileges, access schedules, personnel groupings).  The contractor 
shall anticipate a weekly coordination meeting and working 
alongside of Resident Engineer to ensure data uploa ding is 
performed without incident of loss of function or d ata loss.  
System programming for SMS servers shall be perform ed by using the 
Contractor’s own server and software.  These server s shall not be 
connected to existing devices or systems at any tim e.     

2. The Contractor shall identify and request from t he Resident 
Engineer, any additional data needed to provide a c omplete and 
operational system as described in the contract doc uments.   

3. Contractor and Resident Engineer coordination on  programming 
requires a high level of coordination to ensure pro gramming is 
performed in accordance with VA requirements and pr ogramming 
uploads do not disrupt existing systems functionali ty.  The 
contractor shall anticipate a minimum a weekly coor dination 
meeting.  Contractor shall ensure data uploading is  performed 
without incident of loss of function or data loss.  The following 
Level of Effort Chart is provided to communicate th e expected 
level of effort required by contractors on VA ESS p rojects.  
Calculations to determine actual levels of effort s hall be 
confirmed by the contractor before project award. 
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Table 1 Contractor Level of Effort 

 
3.7 TESTING AND ACCEPTANCE 

A. Performance Requirements 
1. General:   

a. The Contractor shall perform contract field, per formance 
verification, and endurance testing and make adjust ments of 
the completed security system when permitted.  The Contractor 
shall provide all personnel, equipment, instrumenta tion, and 
supplies necessary to perform all testing.  Written  
notification of planned testing shall be given to t he 
Resident Engineer at least 60 calendar days prior t o the test 
and after the Contractor has received written appro val of the 
specific test procedures.      

b. The COTR shall witness all testing and system ad justments 
during testing.  Written permission shall be obtain ed from 
the Resident Engineer before proceeding with the ne xt phase 
of testing.  Original copies of all data produced d uring 
performance verification and endurance testing shal l be 
turned over to the Resident Engineer at the conclus ion of 
each phase of testing and prior to Resident Enginee r approval 
of the test. 

2. Test Procedures and Reports:  The test procedure s, compliant w/ VA 
standard test procedures, shall explain in detail, step-by-step 
actions and expected results demonstrating complian ce with the 
requirements of the specification.  The test report s shall be used 
to document results of the tests.  The reports shal l be delivered 
to the Resident Engineer within seven (7) calendar days after 
completion of each test. 
 

B. Contractor’s Field Testing (CFT) 
1. The Contractor shall calibrate and test all equi pment, verify DTM 

operation, place the integrated system in service, and test the 
integrated system.  Ground rods installed by this C ontractor 
within the base of camera poles shall be tested as specified in 
IEEE STD 142.  The Contractor shall test all securi ty systems and 
equipment, and provide written proof of a 100% oper ational system 
before a date is established for the system accepta nce test.  
Documentation package for CFT shall include complet ed (fully 
annotated details of test details) for each device and system 
tested, and annotated loading sheets documenting co mplete testing 
to Resident Engineer approval.  CFT test documentat ion package 
shall conform to submittal requirements outlined in  this Section. 
 The Contractor’s field testing procedures shall be  identical to 
the Resident Engineer’s acceptance testing procedur es.  The 
Contractor shall provide the Resident Engineer with  a written 
listing of all equipment and software indicating al l equipment and 
components have been tested and passed.  The Contra ctor shall 
deliver a written report to the Resident Engineer s tating the 
installed complete system has been calibrated, test ed, and is 
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ready to begin performance verification testing; de scribing the 
results of the functional tests, diagnostics, and c alibrations; 
and the report shall also include a copy of the app roved 
acceptance test procedure.  Performance verificatio n testing shall 
not take place until written notice by contractor i s received 
certifying that a contractors field test was succes sful. 
 

C. Performance Verification Test (PVT) 
1. Test team: 

a. After the system has been pretested and the Cont ractor has 
submitted the pretest results and certification to the 
Resident Engineer, then the Contractor shall schedu le an 
acceptance test to date and give the Resident Engin eer 
written, notice as described herein, prior to the d ate the 
acceptance test is expected to begin.  The system s hall be 
tested in the presence of a Government Representati ve, an OEM 
certified representative, representative of the Con tractor 
and other approved by the Resident Engineer.  The s ystem 
shall be tested utilizing the approved test equipme nt to 
certify proof of performance, FCC, UL and Emergency  Service 
compliance. The test shall verify that the total sy stem meets 
all the requirements of this specification. The not ification 
of the acceptance test shall include the expected l ength (in 
time) of the test.  

2. The Contractor shall demonstrate the completed P hysical Access 
Control System PACS complies with the contract requ irements.  In 
addition, the Contractor shall provide written cert ification that 
the system is 100% operational prior to establishin g a date for 
starting PVT.  Using approved test procedures, all physical and 
functional requirements of the project shall be dem onstrated and 
shown.  The PVT will be stopped and aborted as soon  as 10 
technical deficiencies are found requiring correcti on.  The 
Contractor shall be responsible for all travel and lodging 
expenses incurred for out-of-town personnel require d to be present 
for resumption of the PVT.  If the acceptance test is aborted, the 
re-test will commence from the beginning with a ret est of 
components previously tested and accepted.   

3. The PVT, as specified, shall not begin until rec eipt of written 
certification that the Contractors Field Testing wa s successful.  
This shall include certification of successful comp letion of 
testing as specified in paragraph “Contractor’s Fie ld Testing”, 
and upon successful completion of testing at any ti me when the 
system fails to perform as specified.  Upon termina tion of testing 
by the Resident Engineer or Contractor, the Contrac tor shall 
commence an assessment period as described for Endu rance Testing 
Phase II.   

4. Upon successful completion of the acceptance tes t, the Contractor 
shall deliver test reports and other documentation,  as specified, 
to the Resident Engineer prior to commencing the en durance test. 

5. Additional Components of the PVT shall include:  
a. System Inventory 

1) All Device equipment 
2) All Software 
3) All Logon and Passwords 
4) All Cabling System Matrices 
5) All Cable Testing Documents 
6) All System and Cabinet Keys 

b. Inspection 
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1) Contractor shall record an inspection punch list  noting 
all system deficiencies.  The contractor shall prep are an 
inspection punch list format for Resident Engineers  
approval. 

2) As a minimum the punch list shall include a list ing of 
punch list items, punch list item location, descrip tion 
of item problem, date noted, date corrected, and de tails 
of how item was corrected.  

6. Partial PVT - At the discretion of Resident engi neer, the 
Performance Verification Test may be performed in p art should a 
100% compliant CFT be performed.  In the event that  a partial PVT 
will be performed instead of a complete PVT; the pa rtial PVT shall 
be performed by testing 10% of the system.  The con tractor shall 
perform a test of each procedure on select devices or equipment.   
 

D. Exclusions 
1. The Contractor will not be held responsible for failures in system 

performance resulting from the following: 
a. An outage of the main power in excess of the cap ability of 

any backup power source provided the automatic init iation of 
all backup sources was accomplished and that automa tic 
shutdown and restart of the PACS performed as speci fied. 

b. Failure of an Owner furnished equipment or commu nications 
link, provided the failure was not due to Contracto r 
furnished equipment, installation, or software. 

c. Failure of existing Owner owned equipment, provi ded the 
failure was not due to Contractor furnished equipme nt, 
installation, or software.  

 
END OF SECTION 
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SECTION 28 05 26 

 
GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY 

PART 1 – GENERAL 

1.1  DESCRIPTION  
 

A. This section specifies the finishing, installati on, connection, 
testing and certification of the grounding and bond ing required for a 
fully functional Electronic Safety and Security (ES S) system.  

B. “Grounding electrode system” refers to all elect rodes required by NEC, 
as well as including made, supplementary, grounding  electrodes. 

C. The terms “connect” and “bond” are used intercha ngeably in this 
specification and have the same meaning 

1.2  RELATED WORK  
 

A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen eral Requirements. 
 

B. Section 28 05 00 - REQUIREMENTS FOR ELECTRONIC S AFETY AND SECURITY 
INSTALLATIONS. For general electrical requirements,  quality assurance, 
coordination, and project conditions that are commo n to more than one 
section in Division 28.    
 

C. Section 28 08 00 - COMMISIONING OF ELECTRONIC SA FETY AND SECURITY 
SYSTEMS. Requirements for commissioning.   

1.3  SUBMITTALS 
 

A. Submit in accordance with Section 28 05 00, COMM ON WORK RESULTS FOR 
ELECTRONIC SAFETY AND SECURITY.  
 

B. Shop Drawings:  
1. Clearly present enough information to determine compliance with 

drawings and specifications. 
2. Include the location of system grounding electro de connections 

and the routing of aboveground and underground grou nding 
electrode conductors. 
  

C. Test Reports: Provide certified test reports of ground resistance.  
 

D. Certifications: Two weeks prior to final inspect ion, submit four 
copies of the following to the Resident Engineer OR  COTR: 
1. Certification that the materials and installatio n are in 

accordance with the drawings and specifications. 
2. Certification by the contractor that the complet e installation 

has been properly installed and tested.  
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1.4  APPLICABLE PUBLICATIONS 
 

A. Publications listed below (including amendments,  addenda, revisions, 
supplements, and errata) form a part of this specif ication to the 
extent referenced. Publications are referenced in t he text by 
designation only.  
 

B. American Society for Testing and Materials (ASTM ): 
B1-07 .................Standard Specification for H ard-Drawn Copper 

Wire 
B3-07 .................Standard Specification for S oft or Annealed 

Copper Wire 
B8-04 .................Standard Specification for C oncentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 
or Soft 
 

C. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 
81-1983 ...............IEEE Guide for Measuring Ear th Resistivity, 

Ground Impedance, and Earth Surface Potentials 
of a Ground System 

C2-07 .................National Electrical Safety C ode 
 

D. National Fire Protection Association (NFPA):  
70-11 .................National Electrical Code (NE C)  
99-2005 ...............Health Care Facilities 

 
E. Underwriters Laboratories, Inc. (UL):  

44-05  ................Thermoset-Insulated Wires an d Cables 
83-08  ................Thermoplastic-Insulated Wire s and Cables 
467-07  ...............Grounding and Bonding Equipm ent  
486A-486B-03  .........Wire Connectors  

PART 2 – PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  
 

A. Equipment grounding conductors shall be UL 83 in sulated stranded 
copper, except that sizes 6 mm² (10 AWG) and smalle r shall be solid 
copper. Insulation color shall be continuous green for all equipment 
grounding conductors, except that wire sizes 25 mm²  (4 AWG) and larger 
shall be permitted to be identified per NEC. 
 

B. Bonding conductors shall be ASTM B8 bare strande d copper, except that 
sizes 6 mm² (10 AWG) and smaller shall be ASTM B1 s olid bare copper 
wire.  

2.2  GROUND RODS 
 

A. Copper clad steel, 19 mm (3/4-inch) diameter by 3000 mm (10 feet) 
long, conforming to UL 467. 
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B. Quantity of rods shall be as required to obtain the specified ground 
resistance.  

2.3  SPLICES AND TERMINATION COMPONENTS 
 

A. Components shall meet or exceed UL 467 and be cl early marked with the 
manufacturer, catalog number, and permitted conduct or size(s).2.4 
ground connections 
 

B. Listed and labeled by an NRTL acceptable to auth orities having 
jurisdiction for applications in which used and for  specific types, 
sizes, and combinations of conductors and other ite ms connected. 
  

C. Below Grade: Exothermic-welded type connectors.  
 

D. Above Grade: 
1. Bonding Jumpers: Compression-type connectors, us ing zinc-plated 

fasteners and external tooth lockwashers. 
2. Connection to Building Steel: Exothermic-welded type connectors. 
3. Ground Busbars: Two-hole compression type lugs, using tin-plated 

copper or copper alloy bolts and nuts. 
4. Rack and Cabinet Ground Bars: One-hole compressi on-type lugs, 

using zinc-plated or copper alloy fasteners. 
5. Bolted Connectors for Conductors and Pipes:  Cop per or copper 

alloy, pressure type with at least two bolts. 
a) Pipe Connectors:  Clamp type, sized for pipe. 

6. Welded Connectors:  Exothermic-welding kits of t ypes recommended 
by kit manufacturer for materials being joined and installation 
conditions. 

2.4  EQUIPMENT RACK AND CABINET GROUND BARS 
 

A. Provide solid copper ground bars designed for mo unting on the 
framework of open or cabinet-enclosed equipment rac ks with minimum 
dimensions of 4 mm thick by 19 mm wide (3/8 inch x ¾ inch). 

2.5  GROUND TERMINAL BLOCKS 
 

A. At any equipment mounting location (e.g., backbo ards and hinged cover 
enclosures) where rack-type ground bars cannot be m ounted, provide 
screw lug-type terminal blocks. 

2.6  SPLICE CASE GROUND ACCESSORIES 
 

A. Splice case grounding and bonding accessories sh all be supplied by the 
splice case manufacturer when available. Otherwise,  use 16 mm² (6 AWG) 
insulated ground wire with shield bonding connector s. 
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PART 3 - EXECUTION  

3.1  GENERAL  
 

A. Ground in accordance with the NEC, as shown on d rawings, and as 
specified herein.  
 

B. Equipment Grounding: Metallic structures, includ ing ductwork and 
building steel, enclosures, raceways, junction boxe s, outlet boxes, 
cabinets, machine frames, and other conductive item s in close 
proximity with electrical circuits, shall be bonded  and grounded.  

3.3 CORROSION INHIBITORS 
 

A. When making ground and ground bonding connection s, apply a corrosion 
inhibitor to all contact surfaces.  Use corrosion i nhibitor 
appropriate for protecting a connection between the  metals used. 

3.5  COMPUTER ROOM/SECURITY EQUIPMENT ROOM GROUNDING 
 

A. Conduit: Ground and bond metallic conduit system s as follows: 
1. Ground metallic service conduit and any pipes en tering or being 

routed within the computer room at each end using 1 6 mm² (6AWG) 
bonding jumpers. 

2. Bond at all intermediate metallic enclosures and  across all 
joints using 16 mm² (6 AWG) bonding jumpers.  

3.6  WIREWAY GROUNDING 
 

A. Ground and Bond Metallic Wireway Systems as foll ows: 
1. Bond the metallic structures of wireway to provi de 100 percent 

electrical continuity throughout the wireway system  by connecting 
a 16 mm² (6 AWG) bonding jumper at all intermediate  metallic 
enclosures and across all section junctions. 

2. Install insulated 16 mm² (6 AWG) bonding jumpers  between the 
wireway system bonded as required in paragraph 1 ab ove, and the 
closest building ground at each end and approximate ly every 16 
meters (50 feet). 

3. Use insulated 16 mm² (6 AWG) bonding jumpers to ground or bond 
metallic wireway at each end at all intermediate me tallic 
enclosures and cross all section junctions. 

4. Use insulated 16 mm² (6 AWG) bonding jumpers to ground cable tray 
to column-mounted building ground plates (pads) at each end and 
approximately every 15 meters. 

3.7  LIGHTNING PROTECTION SYSTEM (IF APPLICABLE) 
 

A. Bond the lightning protection system to earth gr ound externally to the 
building.  Under no condition shall the electrical system’s third of 
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fourth ground electrode system, or the telecommunic ations system 
circulating ground system be connected to the light ning protection 
system.  The Facility’s structural steel may be use d to connect the 
lightning protection system at the direction of the  Resident Engineer 
certified by an independent certified grounding con tractor. 

3.9  GROUND RESISTANCE  
 

A. Grounding system resistance to ground shall not exceed 5 ohms. Make 
any modifications or additions to the grounding ele ctrode system 
necessary for compliance without additional cost to  the Government. 
Final tests shall ensure that this requirement is m et. 
 

B. Resistance of the grounding electrode system sha ll be measured using a 
four-terminal fall-of-potential method as defined i n IEEE 81. Ground 
resistance measurements shall be made before the el ectrical 
distribution system is energized and shall be made in normally dry 
conditions not fewer than 48 hours after the last r ainfall. Resistance 
measurements of separate grounding electrode system s shall be made 
before the systems are bonded together below grade.  The combined 
resistance of separate systems may be used to meet the required 
resistance, but the specified number of electrodes must still be 
provided. 
 

C. Services at power company interface points shall  comply with the power 
company ground resistance requirements. 
  

D. Below-grade connections shall be visually inspec ted by the Resident 
Engineer or COTR prior to backfilling. The contract or shall notify the 
Resident Engineer or COTR 24 hours before the conne ctions are ready 
for inspection. 

3.10  GROUND ROD INSTALLATION  
 

A. Drive each rod vertically in the earth, not less  than 3000 mm (10 
feet) in depth. 
 

B. Where permanently concealed ground connections a re required, make the 
connections by the exothermic process to form solid  metal joints. Make 
accessible ground connections with mechanical press ure type ground 
connectors.  
 

C. Where rock prevents the driving of vertical grou nd rods, install 
angled ground rods or grounding electrodes in horiz ontal trenches to 
achieve the specified resistance.  

3.11  GROUNDING FOR RF/EMI CONTROL 
 

A. Install bonding jumpers to bond all conduit, cab le trays, sleeves and 
equipment for low voltage signaling and data commun ications circuits. 
Bonding jumpers shall consist of 100 mm (4 inches) wide copper strip 
or two 6 mm² (10 AWG) copper conductors spaced mini mum 100 mm (4 
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inches) apart. Use 16 mm² (6 AWG) copper where expo sed and subject to 
damage. 

B. Comply with the following when shielded cable is  used for data 
circuits. 
1. Shields shall be continuous throughout each circ uit. 
2. Connect shield drain wires together at each circ uit connection 

point and insulate from ground. Do not ground the s hield. 
3. Do not connect shields from different circuits t ogether. 
4. Shield shall be connected at one end only. Conne ct shield to 

signal reference at the origin of the circuit. Cons ult with 
equipment manufacturer to determine signal referenc e. 

3.12  LABELING 
 

A. Comply with requirements in Division 26 Section "ELECTRICAL 
IDENTIFICATION" Article for instruction signs.  The  label or its text 
shall be green. 
 

B. Install labels at the telecommunications bonding  conductor and 
grounding equalizer and at the grounding electrode conductor where 
exposed. 
1. Label Text:  "If this connector or cable is loos e or if it must 

be removed for any reason, notify the facility mana ger."  

3.13  FIELD QUALITY CONTROL 
 

A. Perform tests and inspections. 
 

B. Tests and Inspections: 
1. After installing grounding system but before per manent electrical 

circuits have been energized, test for compliance w ith 
requirements. 

2. Inspect physical and mechanical condition.  Veri fy tightness of 
accessible, bolted, electrical connections with a c alibrated 
torque wrench according to manufacturer's written i nstructions. 

3. Test completed grounding system at each location  where a maximum 
ground-resistance level is specified, at service di sconnect 
enclosure grounding terminal at individual ground r ods.  Make 
tests at ground rods before any conductors are conn ected. 
a. Measure ground resistance no fewer than two full  days after 

last trace of precipitation and without soil being moistened 
by any means other than natural drainage or seepage  and 
without chemical treatment or other artificial mean s of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method accord ing to IEEE 
81. 
 

C. Grounding system will be considered defective if  it does not pass 
tests and inspections. 
 

D. Prepare test and inspection reports. 
 

E. Report measured ground resistances that exceed t he following values: 
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1. Power Distribution Units or Panel boards Serving  Electronic 
Equipment:  3 ohm(s). 

2. Manhole Grounds:  10 ohms. 
F. Excessive Ground Resistance:  If resistance to g round exceeds 

specified values, notify Architect promptly and inc lude 
recommendations to reduce ground resistance. 

 
 

END OF SECTION 
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SECTION 28 05 28.33 

CONDUITS AND BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY 

PART 1 - GENERAL 

1.1  DESCRIPTION  
 

A. This section specifies the finishing, installati on, connection, 
testing certification of the conduit, fittings, and  boxes to form a 
complete, coordinated, raceway system(s).  Conduits  and when approved 
separate UL Certified and Listed partitioned teleco mmunications 
raceways are required for a fully functional Electr onic Safety and 
Security (ESS) system. Raceways are required for al l electronic safety 
and security cabling unless shown or specified othe rwise. 
 

B. Definitions: The term conduit, as used in this s pecification, shall 
mean any or all of the raceway types specified. 

1.2  RELATED WORK 
 

A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen eral Requirements.  
  

B. Section 06 10 00 - ROUGH CARPENTRY. Requirements  for mounting board 
for communication closets.  
  

C. Section 07 84 00 - FIRESTOPPING. Requirements fo r sealing around 
penetrations to maintain the integrity of fire rate d construction. 
   

D. Section 07 60 00 - FLASHING AND SHEET METAL. Req uirements for 
fabrications for the deflection of water away from the building 
envelope at penetrations.   
 

E. Section 07 92 00 - JOINT SEALANTS. Requirements for sealing around 
conduit penetrations through the building envelope to prevent moisture 
migration into the building.   
 

F. Section 09 91 00 - PAINTING. Requirements for id entification and 
painting of conduit and other devices.   
 

G. Section 28 05 00 - COMMON WORK RESULTS FOR ELECT RONIC SAFETY AND 
SECURITY.  For general electrical requirements, gen eral arrangement of 
the contract documents, coordination, quality assur ance, project 
conditions, equipment and materials, and items that  is common to more 
than one section of Division 28.  
  

H. Section 28 05 26 - GROUNDING AND BONDING FOR ELE CTRONIC SAFETY AND 
SECURITY. Requirements for personnel safety and to provide a low 
impedance path for possible ground fault currents. 
   

I. Section 28 08 00 - COMMISIONING OF ELECTRONIC SA FETY AND SECURITY 
SYSTEMS. Requirements for commissioning - systems r eadiness 
checklists, and training.  
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1.3  DEFINITIONS 
 

A. EMT: Electrical metallic tubing. 
B. ENT: Electrical nonmetallic tubing. 
B. FMC: Flexible metal conduit. 
C. IMC: Intermediate metal conduit. 
D. LFMC: Liquidtight flexible metal conduit. 
E. LFNC: Liquidtight flexible nonmetallic conduit. 
F. RNC: Rigid nonmetallic conduit. 

1.4  QUALITY ASSURANCE 
 

A. Refer to Paragraph 1.4 Quality Assurance, in Sec tion 28 05 00, COMMON 
WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY. 

1.5  SUBMITTALS 
 

A. Submit in accordance with Section 28 05 00, COMM ON WORK RESULTS FOR 
ELECTRONIC SAFETY AND SECURITY and Section 01 33 23 , SHOP DRAWINGS, 
PRODUCT DATA, AND SAMPLES. Furnish the following: 
 

B. Shop Drawings:  
1. Size and location of panels and pull boxes 
2. Layout of required conduit penetrations through structural 

elements. 
3. The specific item proposed and its area of appli cation shall be 

identified on the catalog cuts.  
 

C. Certification: Prior to final inspection, delive r to the Resident 
Engineer/COTR four copies of the certification that  the material is in 
accordance with the drawings and specifications and  has been properly 
installed. 
 

D. Completed System Readiness Checklists provided b y the Commissioning 
Agent and completed by the contractor, signed by a qualified 
technician and dated on the date of completion, in accordance with the 
requirements of Section 28 08 00 COMMISSIONING OF E LECTRONIC SAFETY 
AND SECURITY SYSTEMS. 
 

E. Product Data:  For surface raceways, wireways an d fittings, floor 
boxes, hinged-cover enclosures, and cabinets. 
 

F. Shop Drawings:  For the following raceway compon ents.  Include plans, 
elevations, sections, details, and attachments to o ther work. 
1.  Custom enclosures and cabinets. 

 
G. Coordination Drawings:  Conduit routing plans, d rawn to scale, on 

which the following items are shown and coordinated  with each other, 
based on input from installers of the items involve d: 
1. Structural members in the paths of conduit group s with common 

supports. 
2. HVAC and plumbing items and architectural featur es in the paths of 

conduit groups with common supports. 
 

H. Manufacturer Seismic Qualification Certification :  Submit 
certification that enclosures and cabinets and thei r mounting 
provisions, including those for internal components , will withstand 
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seismic forces defined in Division 16 Section "Elec trical Supports and 
Seismic Restraints." Include the following: 
1. Basis for Certification:  Indicate whether withs tand certification 

is based on actual test of assembled components or on calculation. 
a. The term "withstand" means "the cabinet or enclo sure will 

remain in place without separation of any parts whe n 
subjected to the seismic forces specified [and the unit will 
retain its enclosure characteristics, including its  interior 
accessibility, after the seismic event]." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center 
of gravity and locate and describe mounting and anc horage 
provisions. 

3. Detailed description of equipment anchorage devi ces on which the 
certification is based and their installation requi rements. 
 

I. Source quality-control test reports. 

1.6  APPLICABLE PUBLICATIONS 
 

A. Publications listed below (including amendments,  addenda, revisions, 
supplements and errata) form a part of this specifi cation to the 
extent referenced. Publications are referenced in t he text by the 
basic designation only. 
 

B. National Electrical Manufacturers Association (N EMA): 
TC-3-04 ...............PVC Fittings for Use with Ri gid PVC Conduit and 

Tubing 
FB1-07 ................Fittings, Cast Metal Boxes a nd Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 
Cable 
 

C. National Fire Protection Association (NFPA): 
70-11 .................National Electrical Code (NE C) 

 
D. Underwriters Laboratories, Inc. (UL): 

1-05 ..................Flexible Metal Conduit  
5-04 ..................Surface Metal Raceway and Fi ttings 
6-07 ..................Rigid Metal Conduit 
50-07 .................Enclosures for Electrical Eq uipment 
360-09 ................Liquid-Tight Flexible Steel Conduit 
467-07 ................Grounding and Bonding Equipm ent 
514A-04 ...............Metallic Outlet Boxes 
514B-04 ...............Fittings for Cable and Condu it 
514C-02 ...............Nonmetallic Outlet Boxes, Fl ush-Device Boxes and 

Covers  
651-05 ................Schedule 40 and 80 Rigid PVC  Conduit 
651A-07 ...............Type EB and A Rigid PVC Cond uit and HDPE Conduit 
797-07 ................Electrical Metallic Tubing 
1242-06 ...............Intermediate Metal Conduit 

PART 2 - PRODUCTS 

2.1  GENERAL 
 

A. Conduit Size: In accordance with the NEC, but no t less than 20 mm (3/4 
inch) unless otherwise shown.  
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2.2. CONDUIT  
 

A. Rigid galvanized steel: Shall Conform to UL 6, A NSI C80.1. 
 

B. Rigid aluminum: Shall Conform to UL 6A, ANSI C80 .5.  
 

C. Rigid intermediate steel conduit (IMC): Shall Co nform to UL 1242, ANSI 
C80.6. 
 

D. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI C80.3. 
Maximum size not to exceed 105 mm (4 inches) and sh all be permitted 
only with cable rated 600 volts or less. 
 

E. Flexible galvanized steel conduit: Shall Conform  to UL 1. 
 

F. Liquid-tight flexible metal conduit: Shall Confo rm to UL 360. 
 

G. Direct burial plastic conduit: Shall conform to UL 651 and UL 651A, 
heavy wall PVC or high density polyethylene (PE). 

2.3. WIREWAYS AND RACEWAYS 
 

A. Surface metal raceway: Shall Conform to UL 5. 

2.4. CONDUIT FITTINGS 
  

A. Rigid steel and IMC conduit fittings:  
1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 
2. Standard threaded couplings, locknuts, bushings,  and elbows: Only 

steel or malleable iron materials are acceptable. I ntegral 
retractable type IMC couplings are also acceptable.  

3. Locknuts: Bonding type with sharp edges for digg ing into the metal 
wall of an enclosure. 

4. Bushings: Metallic insulating type, consisting o f an insulating 
insert molded or locked into the metallic body of t he fitting. 
Bushings made entirely of metal or nonmetallic mate rial are not 
permitted. 

5. Erickson (union-type) and set screw type couplin gs: Approved for 
use in concrete are permitted for use to complete a  conduit run 
where conduit is installed in concrete. Use set scr ews of case 
hardened steel with hex head and cup point to firml y seat in 
conduit wall for positive ground. Tightening of set  screws with 
pliers is prohibited. 

6. Sealing fittings: Threaded cast iron type. Use c ontinuous drain 
type sealing fittings to prevent passage of water v apor. In 
concealed work, install fittings in flush steel box es with blank 
cover plates having the same finishes as that of ot her electrical 
plates in the room. 
 

B. Rigid aluminum conduit fittings: 
1. Standard threaded couplings, locknuts, bushings,  and elbows: 

Malleable iron, steel or aluminum alloy materials; Zinc or cadmium 
plate iron or steel fittings. Aluminum fittings con taining more 
than 0.4 percent copper are prohibited. 

2. Locknuts and bushings: As specified for rigid st eel and IMC 
conduit. 
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3. Set screw fittings: Not permitted for use with a luminum conduit. 
 

C. Electrical metallic tubing fittings:  
1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 
2. Only steel or malleable iron materials are accep table. 
3. Couplings and connectors: Concrete tight and rai n tight, with 

connectors having insulated throats. Use gland and ring 
compression type couplings and connectors for condu it sizes 50 mm 
(2 inches) and smaller. Use set screw type coupling s with four set 
screws each for conduit sizes over 50 mm (2 inches) . Use set 
screws of case-hardened steel with hex head and cup  point to 
firmly seat in wall of conduit for positive groundi ng. 

4. Indent type connectors or couplings are prohibit ed. 
5. Die-cast or pressure-cast zinc-alloy fittings or  fittings made of 

"pot metal" are prohibited. 
 

D. Flexible steel conduit fittings: 
1. Conform to UL 514B. Only steel or malleable iron  materials are 

acceptable. 
2. Clamp type, with insulated throat. 

 
E. Liquid-tight flexible metal conduit fittings: 

1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 
FB1. 

2. Only steel or malleable iron materials are accep table. 
3. Fittings must incorporate a threaded grounding c one, a steel or 

plastic compression ring, and a gland for tightenin g. Connectors 
shall have insulated throats. 
 

F. Direct burial plastic conduit fittings:  
1. Fittings shall meet the requirements of UL 514C and NEMA TC3. 
2. As recommended by the conduit manufacturer. 

 
G. Surface metal raceway fittings: As recommended b y the raceway 

manufacturer. 
 

H. Expansion and deflection couplings: 
1. Conform to UL 467 and UL 514B. 
2. Accommodate, 19 mm (0.75 inch) deflection, expan sion, or 

contraction in any direction, and allow 30 degree a ngular 
deflections. 

3. Include internal flexible metal braid sized to g uarantee conduit 
ground continuity and fault currents in accordance with UL 467, 
and the NEC code tables for ground conductors. 

4. Jacket: Flexible, corrosion-resistant, watertigh t, moisture and 
heat resistant molded rubber material with stainles s steel jacket 
clamps. 

2.5  CONDUIT SUPPORTS 
 

A. Parts and hardware: Zinc-coat or provide equival ent corrosion 
protection. 
 

B. Individual Conduit Hangers: Designed for the pur pose, having a 
pre-assembled closure bolt and nut, and provisions for receiving a 
hanger rod. 
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C. Multiple conduit (trapeze) hangers: Not less tha n 38 mm by 38 mm 
(1-1/2 by 1-1/2 inch), 12 gage steel, cold formed, lipped channels; 
with not less than 9 mm (3/8 inch) diameter steel h anger rods. 
 

D. Solid Masonry and Concrete Anchors: Self-drillin g expansion shields, 
or machine bolt expansion. 

2.6  OUTLET, JUNCTION, AND PULL BOXES 
 

A. UL-50 and UL-514A. 
 

B. Cast metal where required by the NEC or shown, a nd equipped with 
rustproof boxes. 
 

C. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.  
 

D. Metal Floor Boxes:  Cast or sheet metal, semi-ad justable, rectangular. 
 

E. Sheet metal boxes: Galvanized steel, except wher e otherwise shown. 
 

F. Flush mounted wall or ceiling boxes shall be ins talled with raised 
covers so that front face of raised cover is flush with the wall. 
Surface mounted wall or ceiling boxes shall be inst alled with surface 
style flat or raised covers. 

2.7  CABINETS 
 

A. NEMA 250, Type 1, galvanized-steel box with remo vable interior panel 
and removable front, finished inside and out with m anufacturer's 
standard enamel. 
 

B. Hinged door in front cover with flush latch and concealed hinge. 
 

C. Key latch to match panelboards. 
 

D. Metal barriers to separate wiring of different s ystems and voltage. 
 

E. Accessory feet where required for freestanding e quipment. 

2.8  WIREWAYS  
 

A. Equip with hinged covers, except where removable  covers are shown. 

2.9  WARNING TAPE (IF APPICABLE) 
 

A. Standard, 4-Mil polyethylene 76 mm (3 inches) wi de tape non-detectable 
type, red with black letters, and imprinted with “C AUTION BURIED 
ELECTRONIC SAFETY AND SECURITY CABLE BELOW”. 
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2.1O  SLEEVES FOR RACEWAYS 
 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Gr ade B, Schedule 40, 
galvanized steel, plain ends. 
 

B. Sleeves for Rectangular Openings:  Galvanized sh eet steel with minimum 
0.052- or 0.138-inch (1.3- or 3.5-mm) thickness as indicated and of 
length to suit application. 
 

C. Coordinate sleeve selection and application with  selection and 
application of firestopping specified in Division 0 7 84 00 
"FIRESTOPPING." 

2.11  GROUT 
 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-
packaged, nonmetallic aggregate grout, noncorrosive , nonstaining, 
mixed with water to consistency suitable for applic ation and a 30-
minute working time.  

PART 3 - EXECUTION 

3.1  PENETRATIONS 
 

A. Cutting or Holes: 
1. Locate holes in advance where they are proposed in the structural 

sections such as ribs or beams. Obtain the approval  of the 
Resident Engineer/COTR prior to drilling through st ructural 
sections. 

2. Cut holes through concrete and masonry in new an d existing 
structures with a diamond core drill or concrete sa w. Pneumatic 
hammer, impact electric, hand or manual hammer type  drills are not 
allowed, except where permitted by the Resident Eng ineer/COTR as 
required by limited working space. 
 

B. Fire Stop: Where conduits, wireways, and other e lectronic safety and 
security raceways pass through fire partitions, fir e walls, smoke 
partitions, or floors, install a fire stop that pro vides an effective 
barrier against the spread of fire, smoke and gases  as specified in 
Section 07 84 00, FIRESTOPPING, with rock wool fibe r or silicone foam 
sealant only. Completely fill and seal clearances b etween raceways and 
openings with the fire stop material. 
 

C. Waterproofing: At floor, exterior wall, and roof  conduit penetrations, 
completely seal clearances around the conduit and m ake watertight as 
specified in Section 07 92 00, “JOINT SEALANTS”. 

3.2  INSTALLATION, GENERAL 
 

A. Install conduit as follows: 
1. In complete runs before pulling in cables or wir es. 
2. Flattened, dented, or deformed conduit is not pe rmitted. Remove 

and replace the damaged conduits with new undamaged  material. 

psanchez
Rectangle



Polytech Associates, Inc. REPAIR AND REPLACE ELEVAT ORS AT SFVAMC 
Polytech Project 2171 Building 7 
March 11, 2015 VA Project 662-14-309 

 

28 50 28.33 - 8 

3. Assure conduit installation does not encroach in to the ceiling 
height head room, walkways, or doorways. 

4. Cut square with a hacksaw, ream, remove burrs, a nd draw up tight. 
5. Mechanically continuous. 
6. Independently support conduit at 2.4 m (8 foot) on center. Do not 

use other supports i.e., (suspended ceilings, suspe nded ceiling 
supporting members, lighting fixtures, conduits, me chanical 
piping, or mechanical ducts). 

7. Support within 300 mm (12 inches) of changes of direction, and 
within 300 mm (12 inches) of each enclosure to whic h connected. 

8. Close ends of empty conduit with plugs or caps a t the rough-in 
stage to prevent entry of debris, until wires are p ulled in. 

9. Conduit installations under fume and vent hoods are prohibited. 
10. Secure conduits to cabinets, junction boxes, pu ll boxes and outlet 

boxes with bonding type locknuts. For rigid and IMC  conduit 
installations, provide a locknut on the inside of t he enclosure, 
made up wrench tight. Do not make conduit connectio ns to junction 
box covers. 

11. Flashing of penetrations of the roof membrane i s specified in 
Section 07 60 00, “FLASHING AND SHEET METAL”. 

12. Do not use aluminum conduits in wet locations. 
13. Unless otherwise indicated on the drawings or s pecified herein, 

all conduits shall be installed concealed within fi nished walls, 
floors and ceilings.  
 

B. Conduit Bends: 
1. Make bends with standard conduit bending machine s. 
2. Conduit hickey may be used for slight offsets, a nd for 

straightening stubbed out conduits. 
3. Bending of conduits with a pipe tee or vise is p rohibited. 

 
C. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns,  as shown. 
2. Deviations: Make only where necessary to avoid i nterferences and 

only after drawings showing the proposed deviations  have been 
submitted approved by the Resident Engineer/COTR. 
 

D. Fire Alarm: 
1. Fire alarm conduit shall be painted red (a red “ top-coated” 

conduit from the conduit manufacturer may be used i n lieu of 
painted conduit) in accordance with the requirement s of Section 28 
31 00, “FIRE DETECTION AND ALARM”.  

3.3  CONCEALED WORK INSTALLATION  
 

A. In Concrete: 
1. Conduit: Rigid steel, IMC or EMT. Do not install  EMT in concrete 

slabs that are in contact with soil, gravel or vapo r barriers. 
2. Align and run conduit in direct lines. 
3. Install conduit through concrete beams only when  the following 

occurs: 
a. Where shown on the structural drawings. 
b. As approved by the Resident Engineer/COTR prior to 

construction, and after submittal of drawing showin g 
location, size, and position of each penetration. 

4. Installation of conduit in concrete that is less  than 75 mm (3 
inch) thick is prohibited. 
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a. Conduit outside diameter larger than 1/3 of the slab 
thickness is prohibited. 

b. Space between conduits in slabs: Approximately s ix conduit 
diameters apart, except one conduit diameter at con duit 
crossings.  

c. Install conduits approximately in the center of the slab so 
that there will be a minimum of 19 mm (3/4 inch) of  concrete 
around the conduits. 

5. Make couplings and connections watertight. Use t hread compounds 
that are UL approved conductive type to insure low resistance 
ground continuity through the conduits. Tightening set screws with 
pliers is prohibited. 
 

B. Furred or Suspended Ceilings and in Walls: 
1. Conduit for conductors above 600 volts: 

a. Rigid steel or rigid aluminum. 
b. Aluminum conduit mixed indiscriminately with oth er types in 

the same system is prohibited. 
2. Conduit for conductors 600 volts and below: 

a. Rigid steel, IMC, rigid aluminum, or EMT. Differ ent type 
conduits mixed indiscriminately in the same system is 
prohibited. 

3. Align and run conduit parallel or perpendicular to the building 
lines. 

4. Connect recessed lighting fixtures to conduit ru ns with maximum 
1800 mm (6 feet) of flexible metal conduit extendin g from a 
junction box to the fixture. 

5. Tightening set screws with pliers is prohibited.  

3.4  EXPOSED WORK INSTALLATION 
 

A. Unless otherwise indicated on the drawings, expo sed conduit is only 
permitted in mechanical and electrical rooms. 
 

B. Conduit for Conductors 600 volts and below: 
1. Rigid steel, IMC, rigid aluminum, or EMT. Differ ent type of 

conduits mixed indiscriminately in the system is pr ohibited. 
 

C. Align and run conduit parallel or perpendicular to the building lines. 
 

D. Install horizontal runs close to the ceiling or beams and secure with 
conduit straps. 
 

E. Support horizontal or vertical runs at not over 2400 mm (eight foot) 
intervals. 
 

F. Surface metal raceways: Use only where shown. 
 

G. Painting: 
1. Paint exposed conduit as specified in Section09 91 00, “PAINTING”. 
2. Paint all conduits containing cables rated over 600 volts safety 

orange. Refer to Section 09 91 00, “PAINTING” for p reparation, 
paint type, and exact color. In addition, paint leg ends, using 50 
mm (two inch) high black numerals and letters, show ing the cable 
voltage rating. Provide legends where conduits pass  through walls 
and floors and at maximum 6000 mm (20 foot) interva ls in between. 
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3.5  EXPANSION JOINTS 
 

A. Conduits 75 mm (3 inches) and larger, that are s ecured to the building 
structure on opposite sides of a building expansion  joint, require 
expansion and deflection couplings. Install the cou plings in 
accordance with the manufacturer's recommendations.  
 

B. Provide conduits smaller than 75 mm (3 inches) w ith junction boxes on 
both sides of the expansion joint. Connect conduits  to junction boxes 
with sufficient slack of flexible conduit to produc e 125 mm (5 inch) 
vertical drop midway between the ends. Flexible con duit shall have a 
copper green ground bonding jumper installed. In li eu of this flexible 
conduit, expansion and deflection couplings as spec ified above for 375 
mm (15 inches) and larger conduits are acceptable. 
 

C. Install expansion and deflection couplings where  shown. 
 

D. Seismic Areas: In seismic areas, provide conduit s rigidly secured to 
the building structure on opposite sides of a build ing expansion joint 
with junction boxes on both sides of the joint. Con nect conduits to 
junction boxes with 375 mm (15 inches) of slack fle xible conduit. 
Flexible conduit shall have a copper green ground b onding jumper 
installed.  

3.6  CONDUIT SUPPORTS, INSTALLATION  
 

A. Safe working load shall not exceed 1/4 of proof test load of fastening 
devices. 
 

B. Use pipe straps or individual conduit hangers fo r supporting 
individual conduits. Maximum distance between suppo rts is 2.5 m (8 
foot) on center. 
 

C. Support multiple conduit runs with trapeze hange rs. Use trapeze 
hangers that are designed to support a load equal t o or greater than 
the sum of the weights of the conduits, wires, hang er itself, and 90 
kg (200 pounds). Attach each conduit with U-bolts o r other approved 
fasteners. 
 

D. Support conduit independently of junction boxes,  pull boxes, fixtures, 
suspended ceiling T-bars, angle supports, and simil ar items. 
 

E. Fasteners and Supports in Solid Masonry and Conc rete: 
1. New Construction: Use steel or malleable iron co ncrete inserts set 

in place prior to placing the concrete. 
2. Existing Construction: 
a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size 

and not less than 28 mm (1-1/8 inch) embedment. 
b. Power set fasteners not less than 6 mm (1/4 inch ) diameter with 

depth of penetration not less than 75 mm (3 inches) . 
c. Use vibration and shock resistant anchors and fa steners for 

attaching to concrete ceilings. 
 

F. Hollow Masonry: Toggle bolts are permitted.  
 

G. Bolts supported only by plaster or gypsum wallbo ard are not 
acceptable. 
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H. Metal Structures: Use machine screw fasteners or  other devices 
specifically designed and approved for the applicat ion. 
 

I. Attachment by wood plugs, rawl plug, plastic, le ad or soft metal 
anchors, or wood blocking and bolts supported only by plaster is 
prohibited. 
 

J. Chain, wire, or perforated strap shall not be us ed to support or 
fasten conduit. 
 

K. Spring steel type supports or fasteners are proh ibited for all uses 
except: Horizontal and vertical supports/fasteners within walls. 
 

L. Vertical Supports: Vertical conduit runs shall h ave riser clamps and 
supports in accordance with the NEC and as shown. P rovide supports for 
cable and wire with fittings that include internal wedges and 
retaining collars. 

3.7  BOX INSTALLATION  
 

A. Boxes for Concealed Conduits: 
1. Flush mounted. 
2. Provide raised covers for boxes to suit the wall  or ceiling, 

construction and finish. 
 

B. In addition to boxes shown, install additional b oxes where needed to 
prevent damage to cables and wires during pulling i n operations.  
 

C. Remove only knockouts as required and plug unuse d openings.  Use 
threaded plugs for cast metal boxes and snap-in met al covers for sheet 
metal boxes. 
 

D. Outlet boxes in the same wall mounted back-to-ba ck are prohibited. A 
minimum 600 mm (24 inch), center-to-center lateral spacing shall be 
maintained between boxes).  
 

E. Minimum size of outlet boxes for ground fault in terrupter (GFI) 
receptacles is 100 mm (4 inches) square by 55 mm (2 -1/8 inches) deep, 
with device covers for the wall material and thickn ess involved. 
 

F. Stencil or install phenolic nameplates on covers  of the boxes 
identified on riser diagrams; for example "SIG-FA J B No. 1". 
  

G. On all Branch Circuit junction box covers, ident ify the circuits with 
black marker. 

3.8  ELECTRONIC SAFETY AND SECURITY CONDUIT 
 

A. Install the electronic safety and security racew ay system as shown on 
drawings. 
 

B. Minimum conduit size of 19 mm (3/4 inch), but no t less than the size 
shown on the drawings. 
 

C. All conduit ends shall be equipped with insulate d bushings. 
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D. All 100 mm (four inch) conduits within buildings  shall include pull 
boxes after every two 90 degree bends. Size boxes p er the NEC. 
 

E. Vertical conduits/sleeves through closets floors  shall terminate not 
less than 75 mm (3 inches) below the floor and not less than 75 mm (3 
inches) below the ceiling of the floor below. 
 

F. Terminate conduit runs to/from a backboard in a closet or interstitial 
space at the top or bottom of the backboard. Condui ts shall enter 
communication closets next to the wall and be flush  with the 
backboard. 
 

G. Where drilling is necessary for vertical conduit s, locate holes so as 
not to affect structural sections such as ribs or b eams. 
 

H. All empty conduits located in communications clo sets or on backboards 
shall be sealed with a standard non-hardening duct seal compound to 
prevent the entrance of moisture and gases and to m eet fire resistance 
requirements. 
 

I. Conduit runs shall contain no more than four qua rter turns (90 degree 
bends) between pull boxes/backboards. Minimum radiu s of communication 
conduit bends shall be as follows (special long rad ius): 

 

Sizes of Conduit 

Trade Size 

Radius of Conduit Bends 

mm, Inches 

¾ 150 (6) 

1 230 (9) 

1-1/4 350 (14) 

1-1/2 430 (17) 

2 525 (21) 

2-1/2 635 (25) 

3 775 (31) 

3-1/2 900 (36) 

4 1125 (45) 

 
J. Furnish and install 19 mm (3/4 inch) thick fire retardant plywood 

specified in  on the wall of communication closets where shown on 
drawings . Mount the plywood with the bottom edge 3 00 mm (one foot) 
above the finished floor. 
 

K. Furnish and pull wire in all empty conduits. (Sl eeves through floor 
are exceptions). 

3.9  COMMISSIONING 
 

A. Provide commissioning documentation in accordanc e with the 
requirements of Section 28 08 00 – “COMMISSIONING O F ELECTRONIC SAFETY 
AND SECURITY SYSTEMS” for all inspection, start up,  and contractor 
testing required above and required by the System R eadiness Checklist 
provided by the Commissioning Agent.   
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B. Components provided under this section of the sp ecification will be 
tested as part of a larger system.  Refer to Sectio n 28 08 00, 
“COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS” and related 
sections for contractor responsibilities for system  commissioning. 

 
 

END OF SECTION 
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SECTION 28 08 00 

COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 
 

A. The requirements of this Section apply to all se ctions of Division 28.  
 

B. This project will have selected building systems  commissioned.  The 
complete list of equipment and systems to be commis sioned is specified 
in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.  The 
commissioning process, which the Contractor is resp onsible to execute, 
is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS.  A 
Commissioning Agent (CxA) appointed by the VA will manage the 
commissioning process. 

1.2  RELATED WORK 
 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 
 

B.  Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS . 
 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES. 

1.3  SUMMARY 
 

A. This Section includes requirements for commissio ning the Facility 
electronic safety and security systems, related sub systems and related 
equipment.  This Section supplements the general re quirements 
specified in Section 01 91 00 General Commissioning  Requirements. 
 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 
details regarding processes and procedures as well as roles and 
responsibilities for all Commissioning Team members . 

1.4  DEFINITIONS 
 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 
definitions.   

1.5  COMMISSIONED SYSTEMS 
 

A. Commissioning of a system or systems specified i n Division 28 is part 
of the construction process. Documentation and test ing of these 
systems, as well as training of the VA’s Operation and Maintenance 
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personnel in accordance with the requirements of Se ction 01 91 00 and 
of Division 28, is required in cooperation with the  VA and the 
Commissioning Agent.   
 

B. The Facility exterior closure systems commission ing will include the 
systems listed in Section 01 19 00 General Commissi oning Requirements: 

1.6  SUBMITTALS 
 

A. The commissioning process requires review of sel ected Submittals that 
pertain to the systems to be commissioned.  The Com missioning Agent 
will provide a list of submittals that will be revi ewed by the 
Commissioning Agent.  This list will be reviewed an d approved by the 
VA prior to forwarding to the Contractor.  Refer to  Section 01 33 23 
SHOP DRAWINGS, PRODUCT DATA, and SAMPLES for furthe r details.   
 

B. The commissioning process requires Submittal rev iew simultaneously 
with engineering review. Specific submittal require ments related to 
the commissioning process are specified in Section 01 91 00 GENERAL 
COMMISSIONING REQUIREMENTS. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1  CONSTRUCTION INSPECTIONS 
 

A. Commissioning of Electronic Safety and Security systems will require 
inspection of individual elements of the electronic  safety and 
security systems throughout the construction period .  The Contractor 
shall coordinate with the Commissioning Agent in ac cordance with 
Section 01 19 00 and the Commissioning plan to sche dule electronic 
safety and security systems inspections as required  to support the 
Commissioning Process. 

3.2  PRE-FUNCTIONAL CHECKLISTS 
 

A. The Contractor shall complete Pre-Functional Che cklists to verify 
systems, subsystems, and equipment installation is complete and 
systems are ready for Systems Functional Performanc e Testing.  The 
Commissioning Agent will prepare Pre-Functional Che cklists to be used 
to document equipment installation.  The Contractor  shall complete the 
checklists.  Completed checklists shall be submitte d to the VA and to 
the Commissioning Agent for review.  The Commission ing Agent may spot 
check a sample of completed checklists.  If the Com missioning Agent 
determines that the information provided on the che cklist is not 
accurate, the Commissioning Agent will return the m arked-up checklist 
to the Contractor for correction and resubmission.  If the 
Commissioning Agent determines that a significant n umber of completed 
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checklists for similar equipment are not accurate, the Commissioning 
Agent will select a broader sample of checklists fo r review.  If the 
Commissioning Agent determines that a significant n umber of the 
broader sample of checklists is also inaccurate, al l the checklists 
for the type of equipment will be returned to the C ontractor for 
correction and resubmission.  Refer to SECTION 01 9 1 00 GENERAL 
COMMISSIONING REQUIREMENTS for submittal requiremen ts for Pre-
Functional Checklists, Equipment Startup Reports, a nd other 
commissioning documents. 

3.3  CONTRACTORS TESTS 
 

A. Contractor tests as required by other sections o f Division 28 shall be 
scheduled and documented in accordance with Section  01 00 00 GENERAL 
REQUIREMENTS.  All testing shall be incorporated in to the project 
schedule.  Contractor shall provide no less than 7 calendar days’ 
notice of testing.  The Commissioning Agent will wi tness selected 
Contractor tests at the sole discretion of the Comm issioning Agent.  
Contractor tests shall be completed prior to schedu ling Systems 
Functional Performance Testing.   

3.4  SYSTEMS FUNCTIONAL PERFORMANCE TESTING   
 

A. The Commissioning Process includes Systems Funct ional Performance 
Testing that is intended to test systems functional  performance under 
steady state conditions, to test system reaction to  changes in 
operating conditions, and system performance under emergency 
conditions.  The Commissioning Agent will prepare d etailed Systems 
Functional Performance Test procedures for review a nd approval by the 
Resident Engineer.  The Contractor shall review and  comment on the 
tests prior to approval.  The Contractor shall prov ide the required 
labor, materials, and test equipment identified in the test procedure 
to perform the tests.  The Commissioning Agent will  witness and 
document the testing.  The Contractor shall sign th e test reports to 
verify tests were performed.  See Section 01 91 00 GENERAL 
COMMISSIONING REQUIREMENTS, for additional details.  

3.5  TRAINING OF VA PERSONNEL 
 

A. Training of the VA operation and maintenance per sonnel is required in 
cooperation with the Resident Engineer and Commissi oning Agent.  
Provide competent, factory authorized personnel to provide instruction 
to operation and maintenance personnel concerning t he location, 
operation, and troubleshooting of the installed sys tems.  Contractor 
shall submit training agendas and trainer resumes i n accordance with 
the requirements of Section 01 19 00.  The instruct ion shall be 
scheduled in coordination with the VA Resident Engi neer after 
submission and approval of formal training plans.   Refer to Section 
01 91 00 GENERAL COMMISSIONING REQUIREMENTS and Div ision 28 Sections 
for additional Contractor training requirements. 
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END OF SECTION 
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SECTION 28 23 00  

VIDEO SURVEILLANCE 

PART 1 – GENERAL   

1.1  DESCRIPTION 
 

A. Provide and install a complete Video Surveillanc e System, which is 
identified as the Video Assessment and Surveillance  System hereinafter 
referred to as the VASS System as specified in this  section.  
 

B. This Section includes video surveillance system consisting of cameras 
and data transmission wiring. 
 

C. Video assessment & surveillance system shall be integrated with the 
existing monitoring and control system. 

1.2  RELATED WORK 
 

A. Section 01 00 00 - GENERAL REQUIREMENTS. For Gen eral Requirements.  
  

B. Section 07 84 00 - FIRESTOPPING. Requirements fo r firestopping 
application and use.   
 

C. Section 10 14 00 - SIGNAGE. Requirements for lab eling and signs.   
 
D. Section 14 21 00 - ELECTRIC TRACTION ELEVATORS. Requirements for 

elevators.   
 
E. Section 14 24 00 - HYDRAULIC ELEVATORS. Requirem ents for elevators.   
 
F. Section 26 05 11 - REQUIREMENTS FOR ELECTRICAL I NSTALLATIONS. 

Requirements for connection of high voltage.   
 
G. Section 26 05 21 - LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW). Requirements for power cable s.  
  
H. Section 28 05 00 – COMMON WORK RESULTS FOR ELECT RONIC SAFETY AND 

SECURITY. Requirements for general requirements tha t are common to 
more than one section in Division 28. 

 
I.  Section 28 05 13 - CONDUCTORS AND CABLES FOR ELECTR ONIC SAFETY AND 

SECURITY. Requirements for conductors and cables.   
II.   
J. Section 28 05 26 - GROUNDING AND BONDING FOR ELE CTRONIC SAFETY AND 

SECURITY. Requirements for grounding of equipment. 
   
K. Section 28 05 28.33 - CONDUITS AND BACKBOXES FOR  ELECTRONIC SAFETY AND 

SECURITY. Requirements for infrastructure.   
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L. Section 28 08 00 - COMMISSIONING OF ELECTRONIC S AFETY AND SECURITY. 
Requirements for commissioning, systems readiness c hecklists, and 
training.   

1.3  DEFINITIONS 
 

A. AGC:  Automatic gain control. 
 
B. B/W:  Black and white. 
 
C. CCD:  Charge-coupled device. 
 
D. CIF:  Common Intermediate Format  CIF images are  352 pixels wide and 

88/240 (PAL/NTSC) pixels tall (352 x 288/240).  
 
E. 4CIF: resolution is 704 pixels wide and 576/480 (PAL/NTSC) pixels tall 

(704 x 576/480). 
 
F. H.264 (also known as MPEG4 Part 10): a encoding format that compresses 

video much more effectively than older (MPEG4) stan dards.  
 
G. ips: Images per second. 
 
H. MPEG:  Moving picture experts group.  
 
I. MPEG4: a video encoding and compression standard  that uses inter-frame 

encoding to significantly reduce the size of the vi deo stream being 
transmitted. 
 

J. NTSC:  National Television System Committee. 
 
K. UPS:  Uninterruptible power supply. 
 
L. PTZ: refers to a movable camera that has the abi lity to pan left and 

right, tilt up and down, and zoom or magnify a scen e. 

1.4  QUALITY ASSURANCE 
 

A. The Contractor shall be responsible for providin g, installing, and the 
operation of the VASS System as shown. The Contract or shall also 
provide certification as required.  

 
B. The security system shall be installed and teste d to ensure all 

components are fully compatible as a system and can  be integrated with 
all associated security subsystems, whether the sec urity system is 
stand-alone or a part of a complete Information Tec hnology (IT) 
computer network. 

 
C. The Contractor or security sub-contractor shall be a licensed security 

Contractor as required within the state or jurisdic tion of where the 
installation work is being conducted.  
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D. Manufacturers Qualifications: The manufacturer s hall regularly and 
presently produce, as one of the manufacturer's pri ncipal products, 
the equipment and material specified for this proje ct, and shall have 
manufactured the item for at least three years. 

 
E. Product Qualification: 

1. Manufacturer's product shall have been in satisf actory operation, 
on three installations of similar size and type as this project, 
for approximately three years. 

2. The Government reserves the right to require the  Contractor to 
submit a list of installations where the products h ave been in 
operation before approval. 

 
F. Contractor Qualification: 

1. The Contractor or security sub-contractor shall be a licensed 
security Contractor with a minimum of five (5) year s experience 
installing and servicing systems of similar scope a nd complexity.  
The Contractor shall be an authorized regional repr esentative of 
the Video Assessment and Surveillance System’s (VAS S) 
manufacturer.  The Contractor shall provide four (4 ) current 
references from clients with systems of similar sco pe and 
complexity which became operational in the past thr ee (3) years.  
At least three (3) of the references shall be utili zing the same 
system components, in a similar configuration as th e proposed 
system.  The references must include a current poin t of contact, 
company or agency name, address, telephone number, complete 
system description, date of completion, and approxi mate cost of 
the project.  The owner reserves the option to visi t the 
reference sites, with the site owner’s permission a nd 
representative, to verify the quality of installati on and the 
references’ level of satisfaction with the system.  The 
Contractor shall provide copies of system manufactu rer 
certification for all technicians.  The Contractor shall only 
utilize factory-trained technicians to install, pro gram, and 
service the VASS.  The Contractor shall only utiliz e factory-
trained technicians to install, terminate and servi ce cameras, 
control, and recording equipment.  The technicians shall have a 
minimum of five (5) continuous years of technical e xperience in 
electronic security systems.  The Contractor shall have a local 
service facility.  The facility shall be located wi thin 60 miles 
of the project site.  The local facility shall incl ude sufficient 
spare parts inventory to support the service requir ements 
associated with this contract.  The facility shall also include 
appropriate diagnostic equipment to perform diagnos tic 
procedures.  The COTR reserves the option of survey ing the 
company’s facility to verify the service inventory and presence 
of a local service organization. 

2. The Contractor shall provide proof project super intendent with 
BICSI Certified Commercial Installer Level 1, Level  2, or 
Technician to provide oversight of the project. 

3. Cable installer must have on staff a Registered Communication 
Distribution Designer (RCDD) certified by Building Industry 
Consulting Service International.  The staff member  shall provide 
consistent oversight of the project cabling through out design, 
layout, installation, termination and testing. 
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G. Service Qualifications: There shall be a permane nt service 

organization maintained or trained by the manufactu rer which will 
render satisfactory service to this installation wi thin four hours of 
receipt of notification that service is needed. Sub mit name and 
address of service organizations. 

1.5  SUBMITTALS 
 

A. Submit below items in conjunction with Master Sp ecification Sections 
01 33 23, Shop Drawings, Product Data, and Samples.  

 
B. Provide certificates of compliance with Section 1.4, Quality 

Assurance. 
 
C. Provide a pre-installation and as-built design p ackage in both 

electronic format and on paper, minimum size 1220 x  1220 millimeters 
(48 x 48 inches); drawing submittals shall be per t he established 
project schedule. 

 
D. Pre-installation design and as-built packages sh all include, but not 

be limited to: 
1. Index Sheet that shall: 

a. Define each page of the design package to includ e facility 
name, building name, floor, and sheet number. 

b. Provide a list of all security abbreviations and  symbols.  
c. Reference all general notes that are utilized wi thin the 

design package. 
d. Specification and scope of work pages for all se curity 

systems that are applicable to the design package t hat will:  
1) Outline all general and job specific work requir ed 

within the design package. 
2) Provide a device identification table outlining device 

Identification (ID) and use for all security system s 
equipment utilized in the design package. 

2. Floor plans, site plans, and enlarged plans shal l: 
a. Include a title block as defined above.  
b. Define the drawings scale in both standard and m etric 

measurements.  
c. Provide device identification and location.  
d. Address all signal and power conduit runs and si zes that are 

associated with the design of the electronic securi ty system 
and other security elements (e.g., barriers, etc.).   

e. Identify all pull box and conduit locations, siz es, and fill 
capacities. 

f. Address all general and drawing specific notes f or a 
particular drawing sheet. 

3. A riser drawing for each applicable security sub system shall:  
a. Indicate the sequence of operation.  
b. Relationship of integrated components on one dia gram.  
c. Include the number, size, identification, and ma ximum lengths 

of interconnecting wires.  
d. Wire/cable types shall be defined by a wire and cable 

schedule. The schedule shall utilize a lettering sy stem that 
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will correspond to the wire/cable it represents (ex ample: A = 
18 AWG/1 Pair Twisted, Unshielded). This schedule s hall also 
provide the manufacturer’s name and part number for  the 
wire/cable being installed. 

4. A system drawing for each applicable security sy stem shall:  
a. Identify how all equipment within the system, fr om main panel 

to device, shall be laid out and connected.  
b. Provide full detail of all system components wir ing from 

point-to-point.   
c. Identify wire types utilized for connection, int erconnection 

with associate security subsystems.   
d. Show device locations that correspond to the flo or plans.  
e. All general and drawing specific notes shall be included with 

the system drawings.  
5. A schedule for all of the applicable security su bsystems shall be 

included. All schedules shall provide the following  information: 
a. Device ID. 
b. Device Location (e.g. site, building, floor, roo m number, 

location, and description). 
c. Mounting type (e.g. flush, wall, surface, etc.).  
d. Power supply or circuit breaker and power panel number. 
e. In addition, for the VASS  Systems, provide the camera ID, 

camera type (e.g. fixed or pan/tilt/zoom (P/T/Z), l ens type 
(e.g. for fixed cameras only) and housing model num ber. 

6. Detail and elevation drawings for all devices th at define how 
they were installed and mounted. 

 
E. Pre-installation design packages shall be review ed by the Contractor 

along with a VA representative to ensure all work h as been clearly 
defined and completed. All reviews shall be conduct ed in accordance 
with the project schedule. There shall be four (4) stages to the 
review process: 
1. 35 percent 
2. 65 percent 
3. 90 percent 
4. 100 percent 
 

F. Provide manufacturer security system product cut -sheets. Submit for 
approval at least 30 days prior to commencement of formal testing, a 
Security System Operational Test Plan. Include proc edures for 
operational testing of each component and security subsystem, to 
include performance of an integrated system test. 

 
G. Submit manufacture’s certification of Underwrite rs Laboratories, Inc. 

(UL) listing as specified. Provide all maintenance and operating 
manuals per the VA General Requirements, Section 01  00 00, GENERAL 
REQUIREMENTS.  

 
H. Submit completed System Readiness Checklists pro vided by the 

Commissioning Agent and completed by the contractor , signed by a 
qualified technician and dated on the date of compl etion, in 
accordance with the requirements of Section 28 08 0 0 COMMISSIONING OF 
ELECTRONIC SAFETY AND SECURITY SYSTEMS. 
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1.6  APPLICABLE PUBLICATIONS 
 

A. The publications listed below (including amendme nts, addenda, 
revisions, supplement, and errata) form a part of t his specification 
to the extent referenced. The publications are refe renced in the text 
by the basic designation only. 

B. American National Standards Institute (ANSI)/Ele ctronic Industries 
Alliance (EIA): 
330-09 ................Electrical Performance Stand ards for CCTV 

Cameras 
375A-76 ...............Electrical Performance Stand ards for CCTV 

Monitors 
 

C. Institute of Electrical and Electronics Engineer s (IEEE): 
C62.41-02 .............IEEE Recommended Practice on  Surge Voltages in 

Low-Voltage AC Power Circuits 
802.3af-08 ............Power over Ethernet Standard  
 

D. Federal Communications Commission (FCC): 
(47 CFR 15) Part 15 Limitations on the Use of Wirel ess 
Equipment/Systems 
 

E. National Electrical Contractors Association (NEC A): 
303-2005 ..............Installing Closed Circuit Te levision (CCTV) 
Systems 
 

F. National Fire Protection Association (NFPA): 
70-08 .................Article 780-National Electri cal Code 
 

G. Federal Information Processing Standard (FIPS): 
140-2-02 ..............Security Requirements for Cr yptographic Modules 
 

H. Underwriters Laboratories, Inc. (UL): 
983-06 ................Standard for Surveillance Ca mera Units 
3044-01 ...............Standard for Surveillance Cl osed Circuit 

Television Equipment 

1.7  COORDINATION 
 

A. Coordinate arrangement, mounting, and support of  video surveillance 
equipment: 
1. To allow maximum possible headroom unless specif ic mounting 

heights that reduce headroom are indicated. 
2. To provide for ease of disconnecting the equipme nt with minimum 

interference to other installations. 
3. To allow right of way for piping and conduit ins talled at 

required slope. 
4. So connecting raceways, cables, wireways, cable trays, and 

busways will be clear of obstructions and of the wo rking and 
access space of other equipment. 
 

B. Coordinate installation of required supporting d evices and set sleeves 
in cast-in-place concrete, masonry walls, and other  structural 
components as they are constructed. 
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1.8  WARRANTY OF CONSTRUCTION 
 

A. Warrant VASS System work subject to the Article “Warranty of 
Construction” of FAR clause 52.246-21. 

B. Demonstration and training shall be performed pr ior to system 
acceptance.   

PART 2 – PRODUCTS 

2.1  GENERAL 
 

A. Surge Protection:  Protect components from volta ge surges originating 
external to equipment housing and entering through power, 
communication, signal, control, or sensing leads.  Include surge 
protection for external wiring of each conductor en try connection to 
components. 
 

B. Power Connections:  Comply with requirements in Section 28 05 00 
COMMON WORK REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY, Part 2, 
as recommended by manufacturer for type of line bei ng protected. 
 

C. Tamper Protection:  Tamper switches on enclosure s, control units, pull 
boxes, junction boxes, cabinets, and other system c omponents shall 
initiate a tamper-alarm signal when unit is opened or partially 
disassembled.  Control-station, control-unit alarm display shall 
identify tamper alarms and indicate locations. 

2.2  CAMERAS 
 

A. All Cameras will be EIA 330 and UL 1. Minimum Pr otection for Power 
Connections 120 V and more: Auxiliary panel suppres sors shall comply 
with requirements in Section 28 05 00 COMMON WORK R EQUIREMENTS FOR 
ELECTRONIC SAFETY AND SECURITY, Part 2. 
 

B. Minimum Protection for Communication, Signal, Co ntrol, and Low-Voltage 
983 compliant as well as: 
1. Will be charge coupled device (CCD cameras and s hall conform to 

National Television System Committee (NTSC) formatt ing.  
2. Fixed cameras shall be color and the primary cho ice for 

monitoring following the activities described below . 
Pan/Tilt/Zoom (P/T/Z) cameras (if applicable) shall  be color and 
are to be utilized to complement the fixed cameras.  

3. Shall be powered over Ethernet.  Network switche s supporting PoE 
cameras shall have a back-up power source to ensure  cameras are 
still operational in the event of loss of primary p ower to the 
VASS System. 

4. Shall be rated for continuous operation under th e environmental 
conditions listed in Part 1, Project Conditions. 

5. Each function and activity shall be addressed wi thin the system 
by a unique user defined name, with minimum of twen ty (20) 
characters.  The use of codes or mnemonics identify ing the VASS 
action shall not be accepted. 
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6. Shall come with built-in video motion detection that shall 
automatically monitor and process information from each camera. 
The camera motion detection shall detect motion wit hin the 
camera's field of view and provide automatic visual , remote 
alarms as a result of detected motion.  

7. Shall be programmed to digitally flip from color  to black and 
white at dusk and vice versa at low light condition s.  

8. Will be fitted with AI/DC lenses to ensure the i mage quality 
under different light conditions. 

9. P/T/Z cameras (if applicable) shall be utilized in a manner that 
they complement fixed cameras and shall not be used  as a primary 
means of monitoring activity. 

10. Dummy or fake cameras will not be utilized at a ny time.   
11. Appropriate signage shall be designed, provided , and posted that 

notifies people that an area is under camera survei llance.   

2.3  DIGITAL BASED VIDEO MANAGEMENT SYSTEM 
 

A. Contractor shall provide a Milestone Video Manag ement System 
 
B.  Milestone VMS shall be XProtect Enterprise 7.0 VMS 

 
C.  Provide all licenses and software as required f or a complete and 

functional system. 
 

D. Management Server  
1. Milestone Software shall be installed on a VA pr ovided Virtual 

Management Server. 
2. Milestone software shall require the virtual mac hine to be set up 

as shown on Attachment A “Milestone Server and Stor age 
Recommendation” at the end of this proposal. 

 
E. Recording Server  

1. Milestone Software shall be installed on a VA pr ovided Virtual 
Recording Server. 

2. Milestone software shall require the virtual mac hine to be set up 
as shown on Attachment A “Milestone Server and Stor age 
Recommendation” at the end of this proposal. 
 

F. Licensing Structure 
1. Camera License 

a. To connect to a camera, a Device License per cam era channel 
is required 

b. In total, for all copies of the product installe d under a 
given Base Server license, the product may only be used with 
as many cameras as you have purchased camera licens es for  
Video encoders and DVRs with multiple analog camera s require 
a license per channel to operate  

c. Camera Licenses can be purchased in any numbers.  To extend 
the installation with additional Camera Licenses, t he Base 
Server License number (SLC) is required when orderi ng. 

2. Client License: 
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a. All client modules are not licensed and can be i nstalled and 
used on any number of computers. 
 

G. IP NETWORK DECODER (IF REQUIRED) 
1.  The unit shall be used for video monitoring and sur veillance over 

IP networks. Network decoder shall decode MPEG-4 di gital video to 
analog video. 

2.  The decoder shall use MPEG-4 compression for effici ent 
distribution of images over a network. 

3.  The decoder shall be available as a standalone unit  that can be 
horizontally or vertically mounted. 

4.  The decoder shall include, but not be limited to th e following: 
a. The decoder shall use “hybrid” technology in pro viding both 

analog and network connections with the purpose of allowing 
users to integrate existing equipment and digital I P 
products. 
1) The decoder shall provide one composite video in put and 

output connection. 
2) The decoder shall provide one Ethernet connectio n. 

b. The decoder shall have the following digital res olution: 
1) D1: 720x576 (NTSC); 720x480 (PAL) 
2) CIF: 352 x 288 (NTSC); 352 x 240 (PAL) 
3)  QCIF: 160 x 144 (NTSC); 160 x 112 (PAL) 

c. The decoder shall have a digital frame rate of u p to 30 
frames per second (NTSC) at 720x480 resolution or 2 5 fps 
(PAL) at 720x586 resolution. 

d. The decoder shall use the following protocols: 
1) TCP/IP 
2) UDP/IP 
3) DHCP 
4) Multicast 
5) Data Throttle 
6) Heart beat 

e. The decoder shall have the following connectors:  
1) Power connector: 3-pin male – for connecting the  

external power supply 
2) I/O connector: 16-pin male – for connecting alar m, 

audio, RS-232, RS-485 input and output 
3) Video I/O connector: SVHS style – for input and output 

connection of two composite monitors 
4) Ethernet port: RJ-45 – for connecting to a netwo rk 

f. The decoder shall have the following indicators:  
1) Power LED 
2) Link – indicates activity on the Ethernet port 
3) Tx activity 
4) Rx activity 

5. The decoder shall have the following additional specifications: 
a. Video 

1) Video signal output: 1 V p-p into 75 ohms 
2) Input termination: 75 ohm 
3) Video compression standard: MPEG-4 
4) Audio compression standard: MPEG-1 Layer 2 

b. Audio 
1) Audio input: 315 mV, 40 kOhms, unbalanced 
2) Audio output: 315 mV, 600 ohms, unbalanced 
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c. Electrical 
1) External power supply: 100 to 240 VAC 
2) Output voltage: 13.5 V, 1.33 A 
3) Power consumption: 0.5 W maximum 

2.4  VIDEO DISPLAY EQUIPMENT (IF REQUIRED) 
 

A. Video Display Equipment 
1. Will consist of color monitors and shall be EIA 375A compliant. 
2. Shall be able to display analog, digital, and ot her images in 

either NTSC or MPEG format associated with the oper ation of the 
Security Management System (SMS).  

3. Shall: 
a. Have front panel controls that provide for power  on/off, 

horizontal and vertical hold, brightness, and contr ast. 
b. Accept multiple inputs, either directly or indir ectly. 
c. Have the capabilities to observe and program the  VASS  

System.  
d. Be installed in a manner that they cannot be wit nessed by the 

general public.  
 

B. Color Video Monitors Technical Characteristics: 

Sync Format  PAL/NTSC 

Display Tube  90° deflection angle 

Horizontal Resolution 250 TVL minimum, 300 TVL 
typical 

Video Input 1.0 Vp-p, 75 Ohm 

Front Panel Controls Volume, Contrast, Brightness, 
Color 

Connectors BNC 

 
C. Liquid Crystal Display (LCD) Flat Panel Display Monitor 
 
D. The 17-inch color LCD monitor shall have a flat screen and 17-inch 

diagonal viewing area and consists of an LCD panel,  bezel, and stand. 
 

E. The monitor shall meet or exceed the following s pecifications: 
1. The monitor shall incorporate a 17.1-inch active  matrix TFT LCD 

panel. 
a. The pixel pitch of the monitor’s LCD panel shall  be 0.264 mm 

horizontal and 0.264 mm vertical. 
b. The monitor shall have a maximum resolution of < 500> <insert 

resolution> television lines. 
c. The contrast ratio shall be 500:1. 
d. The typical brightness shall be 250 cd/m² 
e. The monitor shall display at least 16.7 million colors. 
f. The light source for the LCD panel shall have a lifetime of 

[50,000] <insert hours> hours. 
g. The scan frequency horizontal shall be 30 K to 8 0 KHz and the 

scan frequency vertical shall be 56 to 75 Hz. 
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h. The viewing angle for the monitor shall be 170 d egrees 
horizontal and 170 degrees vertical. 

2. The monitor shall have automatic NTSC or PAL rec ognition. 
3. The monitor shall use the following signal conne ctors: 

a. Video 1.0 V peak-to-peak at 75 ohms 
b. BNC in/out 
c. Y/C (S-video) in/out 
d. Audio in/out 
e. VGA 15-pin D-Sub 

5. The monitor shall have two audio speaker(s). 
a. The speaker shall be 0.5 W minimum. 

6. The monitor shall have the following front contr ol panel buttons: 
a. Power on/off 
b. LED indicator 
c. Mode 
d. Increase (volume) 
e. Decrease (volume) 
f. Up (contrast adjustment) 
g. Down (brightness adjustment) 
h. Menu 
i. Auto 

7. The monitor shall have the following options for  adjustment in an 
onscreen display menu: 
a. Color 
b. Tint  

1) NTSC mode only 
a) Brightness 
b) Contrast 
c) Sharpness 
d) Volume 
e) Language 
f) Scan 
g) Color Temp 
h) H-Position 
i) Recall 

F. The electrical specifications for the monitor sh all be as follows: 
1. Input voltage shall be 12 VDC/3 A. 
2. Power consumption shall be 50 W maximum. 

 
G. The environmental specifications for the monitor  shall be as follows: 

1. Operating temperature shall be 32 to 104 degrees  Fahrenheit or 0 
to 40 degrees Celsius. 

2. Operating humidity shall be 10 to 85 percent. 
 

H. The physical specifications for the monitor shal l be as follows: 
 

I. The monitor shall conform to these compliance st andards: 
1. FCC 
2. CE (EMC/LVD) 

2.5  CONTROLLING EQUIPMENT 
 

A. Use existing Controlling Equipment. 
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B.  Provide all necessary equipment, software and l icenses to integrate 
the new cameras to the existing system. 

2.6  VIDEO CAMERAS  
 

A. The cameras shall be high-resolution color video  cameras with wide 
dynamic range capturing capability.  
 

B. The camera shall meet or exceed the following sp ecifications: 
1. The image capturing device shall be a 1/3-inch i mage sensor 

designed for capturing wide dynamic images. 
a. The image capturing device shall have a separate  analog-to-

digital converter for every pixel. 
b. The image capturing device shall sample each pix el multiple 

times per second. 
c. The dynamic range shall be 95 dB typical and 120  dB maximum. 

3. The camera shall optimize each pixel independent ly. 
4. The camera shall have onscreen display menus for  programming of 

the camera’s settings. 
5. The signal system shall be NTSC. 

 
C. The camera shall have composite video output. 

 
D. The camera shall come with a manual varifocal le ns. 

 
E. The video output shall be composite: 1.0 volts p eak-to-peak at 75-ohm 

load. 
 

F. Provide alternate pricing using the Indoor/Outdo or Fixed Mini Dome 
System (IP)and the Megapixel High Definition Integr ated Digital 
Network Camera. 

2.7  AUTOMATIC COLOR DOME CAMERA 
 

A. Indoor/Outdoor Fixed Mini Dome System (IP) 
1. The indoor/outdoor fixed mini dome system shall include a built-

in 100Base-TX network interface for live streaming to a standard 
Web browser.  

2. The network mini dome shall be integrated into t he back box 
design to accept multiple camera options without mo dification. 
The network mini dome shall operate in open archite cture 
connectivity for third-party software recording sol utions.  

3. The indoor/outdoor fixed mini dome system shall meet or exceed 
the following design and performance specifications . 

Imaging Device 1/3-inch imager 

Picture Elements 

 

NTSC/PAL 720 (H) x 540 (V) 720 
(H) x 540 (V) 

Dynamic Range 102 dB typical/120 dB maximum 
(DW/CW models only) 

Scanning System  2:1 interlace (progressive option 
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on CW/DW models only 

Synchronization Internal 

Electronic Shutter Range Auto (1/15–1/22,000) 

Lens Type Varifocal with auto iris 

Format Size 1/3-inch 

Focal Length  3.0 mm–9.5 mm 

9.0 mm–22.0 mm  

<list> 

Operation Iris Auto (DC-drive) 

Focus Manual 

Zoom Manual 

Minimum Illumination Color (day): 0.8 lux, SENS 8X:  0.2 
lux, B-W (night): 0.08 lux, SENS 
8X: 0.02 lux (F1.0, 40 IRE, AGC on, 
75% scene reflectance) 

Color (day): 0.15 lux, B-W (night): 
0.015 lux (F1.0, 40 IRE, AGC on, 
75% scene reflectance) 

Color (day): 0.8 lux, SENS 8X: 0.2 
lux (F1.0, 40 IRE, AGC on, 75% 
scene reflectance) 0.2 lux (F1.0, 
40 IRE, AGC on, 75% scene 
reflectance) 

Compression MPEG-4, MJPEG in Web viewing mode 

Video Streams 3, simultaneous 

Video Resolutions  NTSC   PAL  

4CIF  704 x 480  704 x 576 

2CIF  704 x 240  704 x 288 

CIF  352 x 240  352 x 288 

QCIF  176 x 120  176 x 144 

Bit Rate Configurable, 20 kbps to 2 Mpbs per 
stream 

Web User Interface  

Environment Low temperature, indoor/outdoor 

Connectors RJ-45 for 100BASE-TX, Auto MDI/MDI-
X 

Cabling CAT5 cable or better for 100BASE-TX 

Input Voltage 24 VAC (18-36) or PoE input voltage 

Power Consumption <7.5 Watts,<13 Watts with heaters   

24VAC: <0.5 Amps, <0.9 Amps with 
heaters 
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Alarm Input 10 VDC maximum, 5 mA maximum 

Alarm Output 0 to 15 VDC maximum, 75 mA maximum 

Service Connector Internal to housing for 2.5 mm 
connector for NTSC/PAL video 
outputs 

Service Connector 3-conductor, 2.5 mm connector for  
video output to optional (IS-SC 
cable) 

Pan/Tilt Adjustment Pan 360°, tilt 80° (20° to 100°  
range), and rotation 360° 

Light Attenuation smoked bubble, f/1.5 light loss; 
clear bubble, zero light loss 

CERTIFICATIONS CE, Class B 

UL Listed 

Meets NEMA Type 4X and IP66 
standards 

 
3. Accessories 

a. Pendant mount 
b. Wall mount for pendant 
c. Corner adapter for wall mount 
d. Pole adapter for wall mount 

 
B. Megapixel High Definition Integrated Digital Net work Camera 

1. The network camera shall offer dual video stream s with up to 3.1 
megapixel resolution (2048 x 1536) in progressive s can format.  

2. An alarm input and relay output shall be built i n for integration 
with hard wired external sensors. 

3. The network camera shall be capable of firmware upgrades through 
a network using a software-based device utility. 

4. The network camera shall offer auto back focus ( ABF) 
functionality through a push button on the camera. ABF parameters 
shall also be configurable through a standard Web b rowser 
interface. 

5. The network camera shall offer a video output po rt providing an 
NTSC/PAL analog video output signal for adjusting f ield of view 
and focus at the camera. 

6. The network camera shall provide advanced low-li ght capabilities 
for color and day/night models with sensitivity dow n to 0.12 lux 
in color and 0.03 lux in black-white (B-W).  

7. The network camera shall have removable IR cut f ilter mechanism 
for increased sensitivity in low-light installation s.  The 
sensitivity of IR cut filter removal shall be confi gurable 
through a Web browser. 

8. The network camera shall support two simultaneou s, configurable 
video streams. H.264 and MJPEG compression formats shall be 
available for primary and secondary streams with se lectable 
unicast and multicast protocols. The streams shall be 
configurable in a variety of frame rates and bit ra tes. 
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9. The network camera shall support industry standa rd Power over 
Ethernet (PoE)  

10. IEEE 802.3af to supply power to the camera over  the network. The 
network camera shall also offer a 24 VAC power inpu t for optional 
use. 

11. The network camera shall use a standard Web bro wser interface for 
remote administration and configuration of camera p arameters.  

12. The network camera shall have a window blanking  feature to 
conceal user-defined privacy areas that cannot be v iewed by an 
operator. The network camera shall support up to fo ur blanked 
windows. A blanked area shall appear on the screen as a solid 
gray window. 

13. The network camera shall support standard IT pr otocols. 
14. The network camera shall support open architect ure best practices 

with a published API available to third-party netwo rk video 
recording and management systems. 

15. Megapixel High Definition Integrated Digital Ne twork Camera 
Technical Specifications: 

 

Imaging Device 1/3-inch, effective 

Imager Type CMOS,  Progressive scan 

Maximum Resolution 2048 x 1536 

Signal-to-Noise Ratio 50 dB 

Auto Iris Lens Type DC drive 

Electronic Shutter Range 1~1/100,000 sec 

Wide Dynamic Range 60 dB 

White Balance Range 2,000° to 10,000°K 

Sensitivity f/1.2; 2,850K; SNR >24dB Color 
(1x/33ms) 0.50 lux Color SENS 
(15x/500 ms) 0.12 lux  

Mono SENS (15x/500 ms) Mono 
(1x/33ms)0.25 lux 0.03 lux 

Dome Attenuation Clear Zero light loss  

Smoke f/1.0 light loss 

Compression H.264 in base profile and MJPEG 

Video Streams Up to 2 simultaneous streams, the 
second Stream variable based on the 
setup of the primary stream 

Frame Rate Up to 30, 25, 24, 15, 12.5, 12, 10, 
8, 7.5, 6.5, 4, 3, 2, and 1 
(depending upon coding, resolution, 
and stream configuration 

Available Resolutions 3.1 MPx2048 x 1536; 4:3 aspec t 
ratio; 2.0 ips max., 10.0 Mbps bit 
rate for MJPEG; 3.0 ips max., 2.6 
Mbps bit rate H.264  
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2.1 MPx1920 x 1080; 16:9 aspect 
ratio: 15.0 ips max.,10.0 Mbps bit 
rate for MJPEG; 5.0 ips max., 2.7 
Mbps bit rate H.264  3.1.9 MPx1600 
x 1200; 4:3 aspect ratio; 15.0 ips 
max.,10.0 Mbps bit rate for MJPEG; 
6.0 ips max., 2.6 Mbps bit rate 
H.264  

1.3 MPx1280 x 1024; 5:4 aspect 
ratio; 15.0 ips max.,10.0 Mbps bit 
rate for MJPEG; 8.0 ips max., 2.5 
Mbps bit rate H.264  

1.2 MPx1280 x 960; 4:3 aspect 
ratio; 15.0 ips max., 9.8 Mbps bit 
rate for MJPEG; 9.8 ips max., 8.5 
Mbps bit rate H.264 6.0.9 MPx1280 x 
720; 16:9 aspect ratio; 30.0 ips 
max.,10.0 Mbps bit rate for MJPEG; 
12.5 ips max., 2.5 Mbps bit rate 
H.264  

0.5 MPx800 x 600; 4:3 aspect ratio; 
30.0 ips max., 5.8 Mbps bit rate 
for MJPEG; 25.0 ips max., 2.0 Mbps 
bit rate H.264 8.0.3 MPx640 x 480; 
4:3 aspect ratio; 30.0 ips max.,  
3.7 Mbps bit rate for MJPEG; 30.0 
ips max.,1.6 Mbps bit rate H.264  

0.1 MPx320 x 240; 4:3 aspect ratio; 
30.0 ips max., 0.9 Mbps bit rate 
for MJPEG; 30.0 ips max., 0.4 Mbps 
bit rate H.264  

Additional640 x 512, 640 x 352, 480 
x 368, 480 x 272, 320 x 256, 320 x 
176 

Supported Protocols TCP/IP, UDP/IP (Unicast, Multic ast 
IGMP), UPnP, DNS, DHCP, RTP, RTSP, 
NTP,IPv4, SNMP, QoS, HTTP, HTTPS, 
LDAP(client), SSH, SSL, STMP, FTP, 
MDNS(Bonjour), and 802.1x (EAP) 

Security Access Password protected 

Software Interface Web browser view and setup, up t o 
16 cameras 

Connectors  RJ-45 for 100Base-TX, Auto MDI/MDI-
X 

Cable Cat5 cable or better for 100Base-TX 

Input Voltage 24 VAC or PoE (IEEE802.3af class 3) 

Power Consumption 6 W 

Current Consumption PoE <200 mA maximum 

24 VAC <295 mA nominal; <390 mA 
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maximum 

Alarm Input 10 VDC maximum, 5 mA maximum 

Alarm Output 0 to 15 VDC maximum, 75 mA maximum 

Lens Mount CS mount, adjustable 

Pan/Tilt Adjustment Pan 368°  

Tilt 160° (10° to 170°) 

Rotate 355° 

 
16. Accessories 

a. Pendant mount 
b. Wall mount for pendant 
c. Corner adapter for wall mount 
d. Pole adapter for wall mount 

17. Recommended Lenses 
a. Megapixel lens, varifocal, 2.2~6.0 mm,  f/1.3~2. 0 
b. Megapixel lens, varifocal, 2.8~8.0 mm,f/1.1~1.9 
c. Megapixel lens, varifocal, 2.8~12.0 mm, f/1.4~2. 7 
d. Megapixel lens, varifocal, 15.0~50.0 mm, f/1.5~2 .1 

 
C. NETWORK CAMERAS 

1. Shall be IEEE 802.3af compliant.  
a. Shall be utilized for interior and exterior purp oses. 
b. A Category [CAT5]/[CAT5 cable will be the primar y source for 

carrying signals up to 100 m(300 ft. ) from a switc h hub or 
network server. If any camera is installed greater than 100 m 
(300 ft.) from the controlling device then the foll owing will 
be required: 
1) A local or remote 12 VDC or 24 VAC power source will be 

required from a Class 2, UL compliant power supply.  
2) A signal converter will be required to convert f rom a 

CAT5 cable over to a fiber optic or standard signal  
cable. The signal will need to be converted back to  a 
CAT5 cable at the controlling device using a signal  
converter card. 

a. Shall be routed to a controlling device via a ne twork switch. 
b. Shall be a programmable IP address that allows f or 

installation of multiple units in the same Local Ar ea Network 
(LAN) environment. 

c. Incorporate a minimum of Transmission Control Pr otocol 
(TCP)/IP, User Datagram Protocol (UDP), Hypertext T ransfer 
Protocol (HTTP), File Transfer Protocol (FTP), Inte rnet 
Control Message Protocol (ICMP0, Address Resolution  Protocol 
(ARP), Real-Time Transport Protocol (RTP), Dynamic Host 
Configuration Protocol (DHCP), Network Time Protoco l (NTP), 
Simple Mail Transfer Protocol (SMTP), Internet Grou p 
Management Protocol (IGMP), and Differentiated Serv ice Code 
Point (DSCP) protocols for various network applicat ions. 

2. The fixed network camera shall have following te chnical 
characteristics: 

Video Standards  MPEG-4; M-JPEG 

Video Data Rate  9.6 Kbps - 6 Mbps Constant & 
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variable 

Image Resolution  768x494 (NTSC) 

Video Resolution  704 x 576/480 (4CIF: 25/30 IPS) 
704 x 288/240 (2CIF: 25/30 IPS) 
352 x 288/240 (CIF: 25/30 IPS) 
176 x 144/120 (QCIF: 25/30 IPS)  

Select Frame Rate  1-25/30 IPS 
(PAL/NTSC);Field/frame based 
coding 

Network Protocols  RTP, Telnet, UDP, TCP, IP, HTTP,  
IGMP, ICMP 

Software Update  Flash ROM, remote programmable 

Configuration  Via web browser, built-in web 
server interfaces 

  

Sensitivity 1 0.65 lux (color) 0.26 lux 
(NightSense) 

Minimum Illumination  0.30 lux (color)0.12 lux 
(NightSense) 

Video Signal-to-Noise 
Ratio  

50 dB 

Video Signal Gain  21 dB, (max) Electronic Shutter 
Automatic, up to 1/150000 sec. 
(NTSC) 

Alarm In  Automatic sensing (2500 - 9000 K) 

Input Voltage +5 V nominal, +40              
VDC max VDC: 11-36 V (700 mA)     
VAC: 12-28 V (700 mA)         
PoE: IEEE 802.3af compliant 

 
2. Camera accessories shall include: 

a. Surface mount adapter 
b. Wall mount adapter 
c. Flush mount adapter 

 
E. CAMERA HOUSINGS AND MOUNTS 

This section pertains to all interior and exterior housings, domes, 
and applicable wall, ceiling, corner, pole, and roo ftop mounts 
associated with the housing. Housings and mounts sh all be specified in 
accordance to the type of cameras used.  
1.  All cameras and lenses shall be enclosed in a tampe r resistant 

housing. Any additional mounting hardware required to install the 
camera housing at its specified location shall be p rovided along 
with the housing.  

2.  The camera and lens contained inside the housing sh all be 
installed on a camera mount. All additional mountin g hardware 
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required to install the camera housing at its speci fied location 
shall be provided along with the housing. 

4. All electrical and signal cables required for co rrect operations 
shall be supplied in a hardened carrier system from  the 
controller to the camera. 

5. The mounting bracket shall be adjustable to allo w for the housing 
weight of the camera and the housing unit it is pla ced in. 

6. Accessibility to the camera and mounts shall be taken into 
consideration for maintenance and service purposes.  
 

F. Indoor Mounts   
1. Ceiling Mounts: 

a. This enclosure and mount shall be installed in a  finished or 
suspended ceiling. 

b. The enclosure and mount shall be fastened to the  finished 
ceiling, and shall not depend on the ceiling tile g rid for 
complete support.  

c. Suspended ceiling mounts shall be low profile, a nd shall be 
suitable for replacement of 610mm x 610mm (2 foot b y 2 foot) 
ceiling tiles. 

2. Wall Mounts: 
a. The enclosure shall be installed in manner that it matches 

the existing décor and placed at a height that it w ill be 
unobtrusive, unable to cause personal harm, and pre vents 
tampering and vandalism. 

b. The mount shall contain a manual pan/tilt head t hat will 
provide 360 degrees of horizontal and vertical posi tioning 
from a horizontal position, and has a locking bar o r screw to 
maintain its fixed position once it has been adjust ed. 
 

G. Interior Domes  
1. The interior dome shall be a pendant mount, pole  mount, ceiling 

mount, surface mount, or corner mounted equipment.  
2. The lower portion of the dome that provides came ra viewing shall 

be made of black opaque acrylic and shall have a li ght 
attenuation factor of no more than 1 f-stop. 

3. The housing shall be equipped with integral pan/ tilt capabilities 
complete with wiring, wiring harness, connectors, 
receiver/driver, pan/tilt control system, pre-posit ion cards, or 
any other hardware and equipment as needed to fully  provide a 
fully functional pan/tilt dome. 

4. The pan/tilt mechanism (if applicable)shall be: 
a. Constructed of heavy duty bearings and hardened steel gears. 
b. Permanently lubricated to ensure smooth and cons istent 

movement of all parts throughout the life of the pr oduct. 
c. Equipped with motors that are thermally or imped ance 

protected against overload damage. 
d. Pan movements shall be 360 degrees and tilt move ment shall 

not be less than +/- 90 degrees. 
e. Pan speed shall be a minimum of 10 degrees per s econd. 
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2.8  POWER SUPPLIES (IF REQUIRED) 
 

A. Power supplies shall be a low-voltage power supp lies matched for 
voltage and current requirements of cameras and acc essories, type as 
recommended by camera[, infrared illuminator,] and lens manufacturer. 
 

B. Technical specifications: 
1. Input: 115VAC, 50/60Hz, 2.7 amps 
2. Outputs:  

a. Number of outputs - 16 
b. PTC protected, power limited 
c. Output voltage & power:  

1) 24VAC @ 12.5 amps (300VA) or 28VAC @ 10 amp (280 VA) 
supply current 

3. Illuminated power disconnect circuit breaker wit h manual reset 
4. Surge suppression 
5. Camera synchronization 
6. Rack mount.  
7. Enclosure:  NEMA 250, Type 1. 

2.1  RECORDING DEVICES (IF REQUIRED) 
 

A. All cameras on the VASS System shall be recorded  in real time using a 
Digital Video Recorder (DVR), Network Video Recorde r (NVR), or 
attached storage. The type of recording device util ized should be 
determined by the size and type of VASS System desi gned and installed, 
and to what extent the system is to be utilized. 
 

B. All recording devices shall be 47.5 cm (19 inch)  rack-mountable. 
 

C. All DVR’s and NVR’s that are viewable over an In tranet or Internet 
will be routed through an encryptor.  
 

D. Encryptors shall: 
1. Comply with FIPS PUB 140-2.  
2. Support TCP/IP. 
3. Directly interfaces to low-cost commercial route rs. 
4. Provide packet-based crypto synchronization. 
5. Encrypt source and destination IP addresses. 
6. Support web browser based management requiring n o additional 

software. 
7. Have a high data sustained throughput — 1.544 Mb ps (T1) full 

duplex data rate. 
8. Provide for both bridging and routing network ar chitecture 

support. 
9. Support Electronic Key Management System (EKMS) compatible. 
10. Have remote management ability. 
11. Automatically reconfigure when secure network o r wide area 

network changes. 
 
 

 
E. Network Video Recorder (NVR) (IF REQUIRED) 
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1. Shall record video to a hard drive-based digital  storage medium 
in MPEG, MPEG4 or H.264 format.  

2. Shall meet the following minimum requirements: 
a.  Record at minimum rate of 30 IPS. 
b.  Have a minimum of eight 16 alarm inputs and two rel ay 

outputs. 
c.  Shall provide instantaneous playback of all recorde d images. 
d.  Be IP addressable, if part of a VASS network. 
e.  Have built-in digital motion detection with masking  and 

sensitivity adjustments. 
f.  Easy playback and forward/reverse search capabiliti es. 
g.  Complete audit trail database, with minimum of a si x-month 

history that tracks all events related to the alarm ; 
specifically who, what, where and when. 

h.  NVR management capability providing automatic video  routing 
to a back-up spare recorder in case of failure. 

i.  Accessible locally and remotely via the internet, i ntranet, 
or a personal digital assistant (PDA). 

j.  Records all alarm events in real time, ensuring 60 seconds 
before and after the event are included in the reco rding.  

k.  Utilize RS-232 or fiber optic connections for integ ration 
with the SMS computer station via a remote port on a network 
hub. 

l.  Allow for independently adjustable frame rate setti ngs. 
m.  Be compatible with the matrix switcher utilized to operate 

the cameras.  
3. Technical Characteristics: 

Hardware/CPU Pentium III Xeon or IV, 1.8 GHz 

HDD Interface  IDE or better; optional: SCSI II, SC SI Ultra, 
or Fiber Channel 

RAM   1024 MB  

Operating System  Windows 2000/XP Professional/Serv er 2003 
Standard 

Graphic  Card VGA 

Ethernet Card  100/1000 MB 

Memory  20 MB 

Software Setup  Centralized setup from each authori zed PC; 
access via integrated web server 

Storage Media  All storage media possible (e.g., HD , RAID), 
depending on operating system 

Storage Mode  Linear mode, ring mode (capacity-base d) 

Recording Configuration  Camera name assignment, bandwidth limit, fram e 
rate, video quality 

Recording Content  Video and/or audio data 

Search Parameters  Time, date, event 

Playback  Playback via any IP network (LAN/WAN) 
simultaneous recording, playback, and backup 
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Network Interface  Ethernet (RJ-45, 10/100M) 

Network Protocol  TCP/IP, DHCP, HTTP, UDP 

Network Capabilities  Live/Playback/P/T/Z control 

Recording Rate  30 ips for 720 x 240 (NTSC) 

Password Protection  Menu Setup, Remote Access 

Recording Capacity  160 (1 or 2 fixed HDD) 1 CD-RW 

Power Interrupt  Auto recovered to recording mode 

2.1  WIRES AND CABLES 
 

A. Shall meet or exceed the manufactures recommenda tion for power and 
signal. 
 

B. Will be carried in an enclosed conduit system, u tilizing 
electromagnetic tubing (EMT) to include the equival ent in flexible 
metal, rigid galvanized steel (RGS) to include the equivalent of 
liquid tight, polyvinylchloride (PVC) schedule 40 o r 80.  
 

C. All conduits will be sized and installed per the  NEC. All security 
system signal and power cables that traverse or ori ginate in a high 
security office space will contained in either EMT or RGS conduit. 
  

D. All conduit, pull boxes, and junction boxes shal l be clearly marked 
with colored permanent tape or paint that will allo w it to be 
distinguished from all other conduit and infrastruc ture.  
 

E. Conduit fills shall not exceed 50 percent unless  otherwise documented. 
  

F. A pull string shall be pulled along and provided  with signal and power 
cables to assist in future installations.  
 

G. At all locations where there is a wall penetrati on or core drilling is 
conducted to allow for conduit to be installed, fir e stopping 
materials shall be applied to that area 
 

H. High voltage and signal cables shall not share t he same conduit and 
shall be kept separate up to the point of connectio n. High voltage for 
the security system shall be defined as any cable o r sets of cables 
carrying 30 VDC/VAC or higher. 
 

I. For all equipment that is carrying digital data between the Physical 
Access Control System and Database Management or at  a remote 
monitoring station, shall not be less that 20 AWG a nd stranded copper 
wire for each conductor. The cable or each individu al conductor within 
the cable shall have a shield that provides 100% co verage. Cables with 
a single overall shield shall have a tinned copper shield drain wire. 
 

J. All cables and conductors, except fiber optic ca bles, that act as a 
control, communication, or signal lines shall inclu de surge 
protection. Surge protection shall be furnished at the equipment end 
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and additional triple electrode gas surge protector s rated for the 
application on each wire line circuit shall be inst alled within 1 m. 
(3 ft.) of the building cable entrance. The inputs and outputs shall 
be tested in both normal and common mode using the following wave 
forms: 
1. A 10 microsecond rise time by 1000 microsecond p ulse width 

waveform with a peak voltage of 1500 watts and peak  current of 60 
amperes. 

2. An 8 microsecond rise time by 20 microsecond pul se width wave 
form with a peak voltage of 1000 volts and peak cur rent of 500 
amperes. 
 

K. The surge suppression device shall not attenuate  or reduce the video 
or sync signal under normal conditions. Fuses and r elays shall not be 
used as a means of surge protection. 
1. Signal Cables: 

a. Signal wiring for PoE cameras depends on the dis tance the 
camera is being installed from either a hub or the server. 

b. If the camera is up to 300 ft from a hub or the server, then 
use a shielded UTP category 5 (CAT-V) cable a with standard 
RJ-45 connector at each end. The cable with comply with the 
Power over Ethernet, IEEE802.3af, Standard. 

c. If the camera is over 300 ft from a hub or serve r then 
utilize a multimode fiber optic cable with a minimu m size of 
62 microns. 

d. Provide a separate cable for power. 
e. CAT-5 Technical Characteristics: 

Number of Pairs    4 

Total Number of Conductors  8 

AWG      24 

Stranding     Solid 

Conductor Material   BC - Bare Copper 

Insulation Material   PO – Polyolefin 

Overall Nominal Diameter  .230 in. 

IEC Specification   11801 Category 5 

TIA/EIA Specification   568-B.2 Category 5e 

Max. Capacitance Unbalance  (pF/100 m) 150 pF/100 m  

Nom. Velocity of Propagation  70 % 

Max. Delay     (ns/100 m) 538 @ 100MHz 

Max. Delay Skew   (ns/100m) 45 ns/100 m 

Max. Conductor DC Resistance  9.38 Ohms/100 

Max. DCR Unbalance@ 20°C  3 % 

Max. Operating Voltage   UL 300 V RMS 

2. Fiber Optic Cables (IF REQUIRED) Technical Chara cteristics: 

Fiber Type     62.5 Micron 
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Number of Fibers    4 

Core Diameter 6   2.5 +/- 2.5 microns 

Core Non-Circularity   5% Maximum 

Clad Diameter    125 +/- 2 microns 

Clad Non-Circularity   1% Maximum 

Core-clad Offset    1.5 Microns Maximum 

Primary Coating Material  Acrylate 

Primary Coating Diameter  245 +/- 10 microns 

Secondary Coating Material  Engineering Thermoplastic 

Secondary Coating Diameter  900 +/- 50 microns 

Strength Member Material    Aramid Yarn 

Outer Jacket Material    PVC 

Outer Jacket Color   Orange 

Overall Diameter    .200 in. 

Numerical Aperture   .275 

Maximum Gigabit Ethernet  300 meters 

Maximum Gigabit Ethernet  550 meters 

3. Power Cables 
a. Will be sized accordingly and shall comply with the NEC. High 

voltage power cables will be a minimum of three con ductors, 
14 AWG, stranded, and coated with a non-conductive 
polyvinylchloride (PVC) jacket. Low voltage cables will be a 
minimum of 18 AWG, stranded and non-conductive 
polyvinylchloride (PVC) jacket. 

b. Will be utilized for all components of the VASS  System that 
require either a 110 VAC 60 Hz or 220 VAC 50 Hz inp ut. Each 
feed will be connected to a dedicated circuit break er at a 
power panel that is primarily for the security syst em. 

c. All equipment connected to AC power shall be pro tected from 
surges. Equipment protection shall withstand surge test 
waveforms described in IEEE C62.41. Fuses shall not  be used 
as a means of surge protection. 

d. Shall be rated for either 110 or 220 VAC, 50 or 60 Hz, and 
shall comply with VA Master Spec 26 05 21 Low Volta ge 
Electrical Power Conductors and Cables (600 Volts a nd Below). 

e. Low Voltage Power Cables 
1) Shall be a minimum of 18 AWG, Stranded and have a 

polyvinylchloride outer jacket.  
2) Cable size shall be determined using a basic vol tage over 

distance calculation and shall comply with the NEC’ s 
requirements for low voltage cables. 
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PART 3 - EXECUTION 

3.1.  GENERAL 
 

A. Installation:  The Contractor shall install all system components 
including Owner furnished equipment, and appurtenan ces in accordance 
with the manufacturer’s instructions, ANSI C2 and a s shown, and shall 
furnish all necessary connectors, terminators, inte rconnections, 
services, and adjustments required for a complete a nd operable data 
transmission system.  
 

B. Identification and Labeling:  The Contractor sha ll supply permanent 
identification labels for each cable at each end th at will appear on 
the as-built drawings.  The labeling format shall b e identified and a 
complete record shall be provided to the Owner with  the final 
documentation.  Each cable shall be identified by t ype or signal being 
carried and termination points.  The labels shall b e printed on letter 
size label sheets that are self-laminated vinyl tha t can be printed 
from a computer data base or spread sheet.  The lab els shall be E-Z 
code WES12112 or equivalent.  
 

C. The Contractor shall provide all personnel, equi pment, 
instrumentation, and supplies necessary to perform all testing. 
 

D. Transient Voltage Surge Suppressors (TVSS):  The  Contractor shall 
mount TVSS within 3 m (118 in) of equipment to be p rotected inside 
terminal cabinets or suitable NEMA 1 enclosures.  T erminate off-
premise conductors on input side of device.  Connec t the output side 
of the device to the equipment to be protected.  Co nnect ground lug to 
a low impedance earth ground (less than 10 ohms) vi a Number 12 AWG 
insulated, stranded copper conductor. 
 

E. Contractor’s Field Test:  The Contractor shall v erify the complete 
operation of the data transmission system during th e Contractor’s 
Field Testing.  Field test shall include a bit erro r rate test.  The 
Contractor shall perform the test by sending a mini mum of 1,000,000 
bits of data on each DTM circuit and measuring the bit error rate.  
The bit error rate shall not be greater than one (1 ) bit out of each 
100,000 bits sent for each dial-up DTM circuit, and  one (1) bit out of 
1,000,000 bits sent for each leased or private DTM circuit.  The 
Contractor shall submit a report containing results  of the field test. 
 

F. Acceptance Test and Endurance Test:  The wire li ne data transmission 
system shall be tested as a part of the completed I DS and EECS during 
the Acceptance test and Endurance Test as specified . 
 

G. Identification and Labeling:  The Contractor sha ll supply 
identification tags or labels for each cable.  Cabl e shall be labeled 
at both end points and at intermediate hand holes, manholes, and 
junction boxes.  The labeling format shall be ident ified and a 
complete record shall be provided to the Owner with  the final 
documentation.  Each cable shall be identified with  type of signal 
being carried and termination points. 
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3.2  INSTALLATION 
 

A. System installation shall be in accordance with NECA 303, manufacturer 
and related documents and references, for each type  of security 
subsystem designed, engineered and installed.   
 

B. Components shall be configured with appropriate “service points” to 
pinpoint system trouble in less than 30 minutes.  

C. The Contractor shall install all system componen ts including 
Government furnished equipment, and appurtenances i n accordance with 
the manufacturer's instructions, documentation list ed in Sections 1.5 
of this document, and shall furnish all necessary c onnectors, 
terminators, interconnections, services, and adjust ments required for 
a complete and operable system.  
 

D. The VASS  System will be designed, engineered, i nstalled, and tested 
to ensure all components are fully compatible as a system and can be 
integrated with all associated security subsystems,  whether the system 
is a standalone or a complete network. 
 

E. For integration purposes, the VASS System shall be integrated where 
appropriate with the following associated security subsystems: 
1. PACS (if required):  

a. Provide 24 hour coverage of all entry points to the perimeter 
and agency buildings, as well as all emergency exit s 
utilizing a fixed color camera. 

b. Record cameras on a 24 hours basis. 
c. Be programmed go into an alarm state when an eme rgency exit 

is opened, and notify the Physical Access Control S ystem and 
Database Management of an alarm event.  

2. IDS (if required): 
a. Provide a recorded alarm event via a color camer a that is 

connected to the IDS system by either direct hardwi re or a 
security system computer network. 

b. Record cameras on a 24 hours basis. 
c. Be programmed to go into an alarm state when an IDS device is 

put into an alarm state, and notify the PACS.  
d. For additional VASS System requirements as they relate to the 

IDS, refer to Section 28 16 00 “INTRUSION DETECTION ”. 
3. Security Access Detection (if required): 

a. Provide full coverage of all vehicle and lobby e ntrance 
screening areas utilizing a fixed color camera. 

b. Record cameras on a 24 hours basis. 
4. EPPS (if required): 

a. Provide a recorded alarm event via a color camer a that is 
connected to the EPPS system by either direct hardw ire or a 
security system computer network. 

b. Record cameras on a 24 hours basis. 
c. Be programmed to go into an alarm state when an emergency 

call box or duress alarm/panic device is activated,  and 
notify the Physical Access Control System and Datab ase 
Management of an alarm event. 
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F. Integration with these security subsystems shall  be achieved by 
computer programming or the direct hardwiring of th e systems. 
 

G. For programming purposes refer to the manufactur ers requirements for 
correct system operations. Ensure computers being u tilized for system 
integration meet or exceed the minimum system requi rements outlined on 
the systems software packages. 
 

H. A complete VASS System shall be comprised of, bu t not limited to, the 
following components: 
1. Cameras 
2. Lenses 
3. Video Display Equipment 
4. Camera Housings and Mounts 
5. Controlling Equipment 
6. Recording Devices 
7. Wiring and Cables 

 
I. The Contractor shall visit the site and verify t hat site conditions 

are in agreement/compliance with the design package . The Contractor 
shall report all changes to the site or conditions that will affect 
performance of the system to the Contracting Office r in the form of a 
report. The Contractor shall not take any correctiv e action without 
written permission received from the Contracting Of ficer. 
 

J. Existing Equipment 
1. The Contractor shall connect to and utilize exis ting video 

equipment, video and control signal transmission li nes, and 
devices as outlined in the design package. Video eq uipment and 
signal lines that are usable in their original conf iguration 
without modification may be reused with Contracting  Officer 
approval.  

2. The Contractor shall perform a field survey, inc luding testing 
and inspection of all existing video equipment and signal lines 
intended to be incorporated into the VASS  System, and furnish a 
report to the Contracting Officer as part of the si te survey 
report. For those items considered nonfunctioning, provide (with 
the report) specification sheets, or written functi onal 
requirements to support the findings and the estima ted cost to 
correct the deficiency. As part of the report, the Contractor 
shall include a schedule for connection to all exis ting 
equipment.  

3. The Contractor shall make written requests and o btain approval 
prior to disconnecting any signal lines and equipme nt, and 
creating equipment downtime. Such work shall procee d only after 
receiving Contracting Officer approval of these req uests. If any 
device fails after the Contractor has commenced wor k on that 
device, signal or control line, the Contractor shal l diagnose the 
failure and perform any necessary corrections to th e equipment.  

4. The Contractor shall be held responsible for rep air costs due to 
Contractor negligence, abuse, or incorrect installa tion of 
equipment.  

5. The Contracting Officer shall be provided a full  list of all 
equipment that is to be removed or replaced by the Contractor, to 
include description and serial/manufacturer numbers  where 
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possible. The Contractor shall dispose of all equip ment that has 
been removed or replaced based upon approval of the  Contracting 
Officer after reviewing the equipment removal list.  In all areas 
where equipment is removed or replaced the Contract or shall 
repair those areas to match the current existing co nditions. 
 

K. Enclosure Penetrations: All enclosure penetratio ns shall be from the 
bottom of the enclosure unless the system design re quires penetrations 
from other directions. Penetrations of interior enc losures involving 
transitions of conduit from interior to exterior, a nd all penetrations 
on exterior enclosures shall be sealed with rubber silicone sealant to 
preclude the entry of water and will comply with VA  Master 
Specification 07 84 00, Firestopping. The conduit r iser shall 
terminate in a hot-dipped galvanized metal cable te rminator. The 
terminator shall be filled with an approved sealant  as recommended by 
the cable manufacturer and in such a manner that th e cable is not 
damaged. 
 

L. Cold Galvanizing: All field welds and brazing on  factory galvanized 
boxes, enclosures, and conduits shall be coated wit h a cold galvanized 
paint containing at least 95 percent zinc by weight . 
 

M. Interconnection of Console Video Equipment: The Contractor shall 
connect signal paths between video equipment as spe cified by the OEM. 
Cables shall be as short as practicable for each si gnal path without 
causing strain at the connectors. Rack mounted equi pment on slide 
mounts shall have cables of sufficient length to al low full extension 
of the slide rails from the rack. 
 

N. Cameras:  
1. Install the cameras with the focal length lens a s indicated for 

each zone.  
2. Connect power and signal lines to the camera.  
3. Aim camera to give field of view as needed to co ver the alarm 

zone.  
4. Aim fixed mounted cameras installed outdoors fac ing the rising or 

setting sun sufficiently below the horizon to precl ude the camera 
looking directly at the sun.  

5. Focus the lens to give a sharp picture (to inclu de checking for 
day and night focus and image quality) over the ent ire field of 
view 

6. Synchronize all cameras so the picture does not roll on the 
monitor when cameras are selected.  

7. PTZ cameras (if applicable) shall have all prese t positions and 
privacy areas defined and programmed. 
 

O. Video Encoder/Decoder (IF REQUIRED) 
1. Install the Video Encoder/Decoder per design and  construction 

documents, and as specified by the OEM. 
2. Connect analog camera inputs to video encoder. 
3. Connect network camera to video decoder. 
4. Connect video encoder to VASS network. 
5. Connect video decoder to video matrix, DVR, moni tor etc. 
6. Connect unit to AC power (UPS). 
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7. Configure the video encoder/decoder per manufact urer’s 
recommendation and project requirements. 
 

P. Video Server(IF REQUIRED): 
1. Install the video server per design and construc tion documents, 

and as specified by the OEM. 
2. Connect video server to AC power (UPS). 
3. Connect to VASS network. 
4. Install operating system and Video Management So ftware. 
5. Provide Video Management Software programming pe r VA guidance and 

the requirements provided by the Owner. Programming  shall 
include: 
a. Camera names 
b. Screen views 
c. Camera recording schedules (continuous and event ) driven 

recording. Events include alarms from other systems  
(sensors), manual input, and video motion detection . 

d. Video detection zones for each camera requiring video motion 
detection 

e. Alarm interface  
f. Alarm outputs 
g. GUI maps, views, icons and actions 
h. PTZ controls (presets, time schedules for privac y zones etc.) 
i. Reports 

 
Q. Video Workstation (IF REQUIRED): 

1. Install the video workstation per design and con struction 
documents, and as specified by the OEM. 

2. Connect video workstation to AC power (UPS). 
3. Connect to VASS network. 
4. Install operating system and application softwar e. 
5. Provide application software programming per VA guidance and the 

requirements provided by the Owner. Programming sha ll include: 
a. Screen views 
b. Graphical User Interface (GUI) maps, views, icon s and actions 
c. Alarm outputs 
d. Reports 

 
R. Network Switch(IF REQUIRED): 

1. Install the network switch per design and constr uction documents, 
and as specified by the OEM. 

2. Connect network switch to AC power (UPS). 
3. Connect network cameras to network switch. 
4. Configure the network switch per manufacturer’s recommendation 

and project requirements. 
 

S. Network Recording Equipment(IF REQUIRED): 
1. Install the NVR or video storage unit as shown i n the design and 

construction documents, and as specified by the OEM . 
2. Connect recording device to AC power (UPS). 
3. Connect recording device to network switch as sh own and 

specified. 
4. Configure network connections 
5. Provide recording unit programming per VA guidan ce and the 

requirements provided by the Owner. Programming sha ll include: 
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a. Camera names 
b. Screen views 
c. Camera recording schedules (continuous and event ) driven 

recording. Events include alarms from other systems  
(sensors), manual input, and video motion detection . 

d. Video detection zones for each camera requiring video motion 
detection 

e. Alarm interface  
f. Alarm outputs 
g. GUI maps, views, icons and actions 
h. PTZ controls (presets, time schedules for privac y zones etc.) 
i. Reports 

 
T. Video Recording Equipment(IF REQUIRED):  

1. Install the video recording equipment as shown i n the design and 
construction documents, and as specified by the OEM . 

2. Connect video signal inputs and outputs as shown  and specified. 
3. Connect alarm signal inputs and outputs as shown  and specified. 
4. Connect video recording equipment to AC power. 
5. Program the video recording equipment; 

a. Recording schedules 
b. Camera caption 

 
U. Video Signal Equipment(IF REQUIRED):  

1. Install the video signal equipment as shown in t he design and 
construction documents, and as specified by the OEM . 

2. Connect video or signal inputs and outputs as sh own and 
specified. 

3. Terminate video inputs as required. 
4. Connect alarm signal inputs and outputs as requi red. 
5. Connect control signal inputs and outputs as req uired 
6. Connect electrically powered equipment to AC pow er. 

 
V. Camera Housings, Mounts, and Poles:  

1. Install the camera housings and mounts as specif ied by the 
manufacturer and as shown, provide mounting hardwar e sized 
appropriately to secure each camera, housing and mo unt with 
maximum wind and ice loading encountered at the sit e.  

2. Provide a foundation for each camera pole as spe cified and shown.  
3. Provide a ground rod for each camera pole and co nnect the camera 

pole to the ground rod as specified in Division 26 of the VA 
Master Specification and the VA Electrical Manual 7 30.  

4. Provide electrical and signal transmission cabli ng to the mount 
location via a hardened carrier system from the Phy sical Access 
Control System and Database Management to the devic e.  

5. Connect signal lines and AC power to the housing  interfaces.  
6. Connect pole wiring harness to camera. 

3.3  SYSTEM START-UP 
 

A. The Contractor shall not apply power to the VASS  System until the 
following items have been completed: 
1. VASS System equipment items and have been set up  in accordance 

with manufacturer's instructions. 
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2. A visual inspection of the VASS System has been conducted to 
ensure that defective equipment items have not been  installed and 
that there are no loose connections. 

3. System wiring has been tested and verified as co rrectly connected 
as indicated. 

4. All system grounding and transient protection sy stems have been 
verified as installed and connected as indicated. 

5. Power supplies to be connected to the VASS  Syst em have been 
verified as the correct voltage, phasing, and frequ ency as 
indicated. 
 

B. The Commissioning Agent will observe startup and  contractor testing of 
selected equipment.  Coordinate the startup and con tractor testing 
schedules with the Resident Engineer and Commission ing Agent.  Provide 
a minimum of 7 days prior notice. 
 

C. Satisfaction of the above requirements shall not  relieve the 
Contractor of responsibility for incorrect installa tion, defective 
equipment items, or collateral damage as a result o f Contractor work 
efforts.  

3.4  SUPPLEMENTAL CONTRACTOR QUALITY CONTROL 
 

A. The Contractor shall provide the services of tec hnical representatives 
who are familiar with all components and installati on procedures of 
the installed VASS  System; and are approved by the  Contracting 
Officer.  
 

B. The Contractor will be present on the job site d uring the preparatory 
and initial phases of quality control to provide te chnical assistance. 
  

C. The Contractor shall also be available on an as needed basis to 
provide assistance with follow-up phases of quality  control. 
  

D. The Contractor shall participate in the testing and validation of the 
system and shall provide certification that the sys tem installed is 
fully operational as all construction document requ irements have been 
fulfilled. 

3.5  COMMISSIONING 
 

A. Provide commissioning documentation in accordanc e with the 
requirements of Section 28 08 00 – COMMISSIONING OF  ELECTRONIC SAFETY 
AND SECURITY SYSTEMS for all inspection, start up, and contractor 
testing required above and required by the System R eadiness Checklist 
provided by the Commissioning Agent.  
  

B. Components provided under this section of the sp ecification will be 
tested as part of a larger system.  Refer to Sectio n 28 08 00 – 
“COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS” and related 
sections for contractor responsibilities for system  commissioning. 
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3.6  DEMONSTRATION AND TRAINING 
 

A. All testing and training shall be compliant with  the VA General 
Requirements, Section 01 00 00, “GENERAL REQUIREMEN TS”. 
 

B. Provide services of manufacturer’s technical rep resentative for [four] 
<insert hours> hours to instruct VA personnel in op eration and 
maintenance of units. 
 

C. Submit training plans and instructor qualificati ons in accordance with 
the requirements of Section 28 08 00 – “COMMISSIONI NG OF ELECTRONIC 
SAFETY AND SECURITY SYSTEMS”.  

 
 
 

END OF SECTION 
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