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SECTI ON 01 00 00
GENERAL REQUI REMENTS

1.1 GENERAL | NTENTI ON

1. A Contractor shall conpletely prepare site for building operations,
i ncluding | abor and materials and performwork for: The functiona
objective of this project is addition of a power nmeter on the existing
medi um vol tage (MV) switch and the addition of active filtering on Unit
Sub Stations 2,3 and 4 (USS-2,3,& 4) to mtigate power quality issues
reported during construction of the Chalmers P. Wlie VA Anbul atory Care

Center and validated by subsequent testing by others. In advance of the
filter installation, power netering of harmonic distortion at USS-2,3 &
4, shall be performed so that the benefits of filtering will be evident

after the fact. Finally, it is also the goal of this project to verify
that all overcurrent devices added for this project are properly set per
the original design docunments for selective coordination as required by
drawi ngs and speci fications.

B. The Contractor will provide a conplete, functional, and usable system at
conpl etion of project.

C. Visits to the site by Bidders will occur during a pre-bid neeting; date
and tine to be determ ned.

D. Ofices of Enersion Design and AEC, as Architect-Engineers, will render
certain technical services during construction. Such services shall be
consi dered as advisory to the Governnent and shall not be construed as
expressing or inplying a contractual act of the Governnent without
affirmati ons by Contracting O ficer or his duly authorized
representative

E. NOT USED

F. All enployees of general contractor and subcontractors shall conply with
VA security nmanagenment program and obtain perm ssion of the VA police,
be identified by project and enpl oyer, and restricted from unauthorized
access.

G Prior to commencing work, general contractor shall provide proof that a
OSHA desi gnat ed “competent person” (CP) (29 CFR 1926.20(b)(2) will
maintain a presence at the work site whenever the general or
subcontractors are present.

H. Trai ni ng:
1. Al enployees of general contractor or subcontractors shall have the
10- hour or 30-hour CSHA Construction Safety course and other rel evant
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conpetency training, as determ ned by Contracting O ficer
Representative acting as the Construction Safety Officer with input
fromthe facility Construction Safety Commttee.

2. Submit training records of all such enpl oyees for approval before the
start of work.

VHA Directive 2011-36, Safety and Health during Construction, dated

9/22/2011 in its entirety is made a part of this section

1.2 STATEMENT OF BID | TEM S)

A. BIDITEMI| (BASE BID): Wirk shall include all |abor, material, equipnent

C

1

A

B

3

and supervision required to conplete project “Install Active Harnonics
Filters on Substations-FCA” at the Department of Veterans Affairs

Anmbul atory Care Center, 420 North James Road, Col unbus, GChio 43219. Work
i ncl udes demolition, electrical, HVAC and concrete work (mnimal). Al
work shall be conplete within 210 cal endar days after receipt of Notice
to Proceed.

BID ITEM 2 (ALTERNATE NO. 1): Al work in BID I TEM 1(Base Bid) except
delete all labor and materials related to the electrical work associ ated
with the installation of Harnmonic Correction Unit 2 (HCU-2) on Unit Sub
Station 2 (USS-2). See sheets E-002, E-003, E-005. All phases of work
shal |l be conplete within 210 cal endar days after receipt of Notice to
Proceed.

NOT USED.

SPECI FI CATI ONS AND DRAW NGS FOR CONTRACTCOR

AFTER AWARD OF CONTRACT, electronic files will be available to the
contractor.

Any hard copy sets of draw ngs and specifications will be nade by the
contractor at the contractor’s expense from the el ectronic files
provi ded.

1.4 CONSTRUCTI ON SECURI TY REQUI REMENTS

A. Security Pl an:

1. The security plan defines both physical and adm nistrative security
procedures that will remain effective for the entire duration of the
proj ect.

2. The General Contractor is responsible for assuring that all sub-
contractors working on the project and their enployees also conply
wi th these regul ations.

B. Security Procedures:
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General Contractor’s employees shall not enter the project site

wi t hout appropriate badge. They nmay al so be subject to inspection of
their personal effects when entering or |leaving the project site.

For working outside the “regular hours” as defined in the contract,
The General Contractor shall give 7 days notice to the Contracting

O ficer so that security arrangenments can be provided for the

enpl oyees. This notice is separate fromany notices required for
utility shutdown described later in this section

No phot ography of VA prenmises is allowed without witten permi ssion
of the Contracting O ficer

VA reserves the right to close down or shut down the project site and
order General Contractor’s employees off the premises in the event of
a national energency. The Ceneral Contractor may return to the site
only with the witten approval of the Contracting Oficer

Guards: NOT USED
Key Control: NOT USED.
Docunment Control :

1

Before starting any work, the General Contractor/Sub Contractors
shal |l submit an electronic security nenorandum descri bing the
approach to followi ng goals and nmi ntai ning confidentiality of
“sensitive information”.

The General Contractor is responsible for safekeeping of al

draw ngs, project nmanual and other project information. This

i nformati on shall be shared only with those with a specific need to
acconpl i sh the project.

Certai n docunents, sketches, videos or photographs and draw ngs nay
be marked “Law Enforcement Sensitive” or “Sensitive Unclassified”.
Secure such information in separate containers and linmt the access
to only those who will need it for the project. Return the
information to the Contracting O ficer upon request.

These security docunents shall not be renoved or transnmitted fromthe
project site without the witten approval of Contracting Oficer.
All paper waste or electronic media such as CD’s shall be shredded
and destroyed in a nmanner acceptable to the VA

Notify Contracting Officer and Site Security Oficer i mediately when
there is a loss or compromise of “sensitive information™.

Al electronic information shall be stored in specified |ocation
foll owi ng VA standards and procedures using an Engi neeri ng Docunent
Managenent Software ( EDVB).
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a. Security, access and nmi ntenance of all project draw ngs, both
scanned and el ectronic shall be perforned and tracked through the
EDMS system
b. “Sensitive information” including drawings and other documents may
be attached to e-mail provided all VA encryption procedures are
fol | oned.
F. Mdtor Vehicle Restrictions
1. Vehicle authorization request shall be required for any vehicle
entering the site and such request shall be subnmitted 24 hours before
the date and time of access. Access shall be restricted to picking up
and dropping off materials and supplies.
2. Separate pernits shall be issued for General Contractor and its
enpl oyees for parking in designated areas only.

1.5 FI RE SAFETY

A. Applicable Publications: Publications |listed below formpart of this
Article to extent referenced. Publications are referenced in text by
basi ¢ designations only.

1. American Society for Testing and Materials (ASTM:

E84-2009............. Surface Burning Characteristics of Building

Material s
2. National Fire Protection Association (NFPA):

10-2010. ............. Standard for Portable Fire Extinguishers

30-2008.............. Fl ammabl e and Conbusti bl e Li qui ds Code

51B-2009............. Standard for Fire Prevention During Wl di ng,
Cutting and Gt her Hot Work

70-2011.............. Nati onal Electrical Code

241-2009............. St andard for Safeguardi ng Construction

Al teration, and Denolition Operations
3. COccupational Safety and Health Adm nistration (OSHA)
29 CFR 1926.......... Saf ety and Health Regul ati ons for Construction
B. Fire Safety Plan: Establish and maintain a fire protection programin
accordance with 29 CFR 1926. Prior to start of work, prepare a plan
detailing project-specific fire safety nmeasures, including periodic
status reports, and submt to Contracting O ficer Representative for
review for conpliance with contract requirements in accordance with
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA AND SAMPLES Prior to any
wor ker for the contractor or subcontractors begi nning work, they shal
undergo a safety briefing provided by the general contractor’s competent
person per OSHA requirenents. This briefing shall include information on
the construction limts, VAACC safety guidelines, nmeans of egress, break
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areas, work hours, locations of restroons, use of VAACC equi prent, etc.
Docurent ati on shall be provided to the Contracting O ficer
Represent ati ve that individuals have undergone contractor’s safety
briefing.

Site and Buil ding Access: Miintain free and unobstructed access to
facility enmergency services and for fire, police and other emergency
response forces in accordance with NFPA 241.

Separate tenporary facilities, such as trailers, storage sheds, and
dunpsters, from existing buildings and new construction by distances in
accordance with NFPA 241. For snall facilities with less than 6 m (20
feet) exposing overall |ength, separate by 3m (10 feet).

Tenporary Construction Partitions: NOT USED

Tenporary Heating and El ectrical: NOT USED

Egress Routes for Construction Wirkers: Maintain free and unobstructed
egress. Inspect daily. Report findings and corrective actions weekly to
Contracting O ficer Representative.

Fire Extinguishers: Provide and naintain extinguishers in construction
areas and tenporary storage areas in accordance with 29 CFR 1926, NFPA
241 and NFPA 10.

Fl ammabl e and Conbusti bl e Liquids: Store, dispense and use liquids in
accordance with 29 CFR 1926, NFPA 241 and NFPA 30.

St andpi pes: NOT USED.

Sprinkl ers: NOT USED

Existing Fire Protection: Do not inpair automatic sprinklers, snoke and
heat detection, and fire alarm systens, except for portions i mediately
under construction, and tenporarily for connections. Provide fire watch
for inmpairnments nmore than 4 hours in a 24-hour period. Request
interruptions in accordance with Article, OPERATI ONS AND STORAGE AREAS
and coordinate with Contracting O ficer Representative. Al existing or
tenporary fire protection systens (fire alarns, sprinklers) located in
construction areas shall be tested as coordinated with the Anbul atory
Care Center. Paraneters for the testing and results of any tests
performed shall be recorded by the Anbul atory Care Center and copies
provided to the Contracting O ficer Representative.

Smoke Detectors: Prevent accidental operation. Renbve tenporary covers
at end of work operations each day. Coordinate with Contracting Oficer
Repr esent ati ve.

Hot Work: Perform and safeguard hot work operations in accordance with
NFPA 241 and NFPA 51B. Coordinate with Contracting O ficer
Representative. Qobtain pernmits fromfacility Manager in accordance with
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bui | di ng specifications in advance. Designate contractor's responsible
project-site fire prevention program nmanager to permit hot work
P. Fire Hazard Prevention and Safety |nspections: |Inspect entire
construction areas weekly. Coordinate with, and report findings and
corrective actions weekly to Contracting O ficer Representative.

Q Snoking: Smoking is prohibited in and adjacent to construction areas
i nsi de existing buildings and additi ons under construction. In separate
and det ached buil di ngs under construction, snoking is prohibited except
i n desi gnated snoki ng rest areas.

R Dispose of waste and debris in accordance with NFPA 241. Renove from
bui | di ngs daily.

S. Performother construction, alteration and denolition operations in
accordance with 29 CFR 1926.

T. NOT USED

1. 6 OPERATI ONS AND STORAGE AREAS

A. The Contractor shall confine all operations (including storage of
mat eri al s) on Government prem ses to areas authorized or approved by the
Contracting Oficer. The Contractor shall hold and save the Governnent,
its officers and agents, free and harnmless fromliability of any nature
occasi oned by the Contractor's performance.

B. Tenporary buildings (e.g., storage sheds, shops, offices) and utilities
may be erected by the Contractor only with the approval of the
Contracting Oficer and shall be built with [ abor and materials
furni shed by the Contractor w thout expense to the Governnent. The
temporary buildings and utilities shall remain the property of the
Contractor and shall be renpbved by the Contractor at its expense upon
conpletion of the work. Wth the witten consent of the Contracting
Oficer, the buildings and utilities may be abandoned and need not be
renmoved

C. The Contractor shall, under regul ations prescribed by the Contracting
O ficer, use only established roadways, or use tenporary roadways
constructed by the Contractor when and as authorized by the Contracting
Oficer. Wen materials are transported in prosecuting the work,
vehi cl es shall not be | oaded beyond the | oading capacity recomrended by
t he manufacturer of the vehicle or prescribed by any Federal, State, or
local law or regulation. Wien it is necessary to cross curbs or
si dewal ks, the Contractor shall protect themfrom damage. The Contract or
shall repair or pay for the repair of any damaged curbs, sidewal ks, or
roads.
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D. Worki ng space and space available for storing materials shall be as
determ ned by the Contracting O ficer Representative.

E. Worknen are subject to rules of The Anbul atory Care Center applicable to
their conduct.

F. Execute work so as to interfere as little as possible wth nornal
functioning of the Anbul atory Care Center as a whol e, including
operations of utility services, fire protection systens and any existing
equi pment, and with work being done by others. Use of equipnent and
tools that transmit vibrations and noi ses through the building
structure, are not pernmitted in buildings that are occupi ed, during
construction, jointly by patients or nedical personnel, and Contractor's
personnel, except as pernitted by Contracting Officer Representative
where required by linited working space.

1. Do not store materials and equi pnent in other than assigned areas.

2. NOT USED

3. Wiere access by Anbul atory Care Center personnel to vacated portions
of buildings is not required, storage of Contractor's materials and
equi pment will be permtted subject to fire and safety requirenents

G Phasing: NOT USED.

H. The Anbul atory Care Center will be occupi ed during perfornance of work.
. Construction Fence: NOT USED
J. NOT USED.

K. Uilities Services: Maintain existing utility services for Anbul atory

Care Center at all tinmes. Provide tenporary facilities, |abor

materi al s, equi pnment, connections, and utilities to assure uninterrupted

services. Where necessary to cut existing water, steam gases, sewer or

air pipes, or conduits, wires, cables, etc. of utility services or of
fire protection systens and conmuni cations systens (including

tel ephone), they shall be cut and capped at suitable places where shown;

or, in absence of such indication, where directed by Contracting Oficer

Repr esent ati ve.

1. No utility service such as water, gas, steam sewers or electricity,
or fire protection systens and communi cati ons systenms nmay be
interrupted without prior approval of Contracting Oficer
Representative. Electrical work shall be acconplished with al
affected circuits or equi pment de-energi zed. When an electrica
out age cannot be acconplished, work on any energized circuits or
equi pment shall not commence w thout the Anbul atory Care Center
Director’s prior knowledge and written approval. Refer to
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specification Sections 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS.

2. Contractor shall subnmit a request to interrupt any such services to
Contracting Oficer Representative, in witing, 48 hours in advance
of proposed interruption. Request shall state reason, date, exact
time of, and approxi mate duration of such interruption

3. Contractor will be advised (in witing) of approval of request, or of
whi ch other date and/or tinme such interruption will cause |east
i nconveni ence to operations of Anbulatory Care Center. Interruption
ti me approved by Anbul atory Care Center nay occur at other than
Contractor's nornmal working hours.

4. Major interruptions of any system nust be requested, in witing, at
| east 15 cal endar days prior to the desired tinme and shall be
performed as directed by the Contracting O ficer Representative.

5. In case of a contract construction energency, service will be
interrupted on approval of Contracting Oficer Representative. Such
approval will be confirned in witing as soon as practical

6. NOT USED

Abandoned Lines: NOT USED.

To mnimze interference of construction activities with flow of

Anbul atory Care Center traffic, conply with the foll ow ng:

1. Keep roads, wal ks and entrances to grounds, to parking and to
occupi ed areas of buildings clear of construction materials, debris
and standi ng construction equi pnent and vehi cl es.

2. NOT USED

Coordinate the work for this contract with other construction operations
as directed by Contracting Oficer Representative. This includes the
scheduling of traffic and the use of roadways, as specified in Article,
USE OF ROADWAYS

Coordi nation of Construction with Cenetery Director: NOT USED

ALTERATI ONS

Survey: Before any work is started, the Contractor shall nake a thorough
survey with the Contracting Oficer Representative of areas of buildings
in which alterations occur and areas which are anticipated routes of
access, and furnish a report, signed by both to the Contracting Oficer.
This report shall list by rooms and spaces:
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1. Existing condition and types of resilient flooring, doors, w ndows,
wal | s and ot her surfaces not required to be altered throughout
af fected areas of building.

2. Existence and conditions of itens such as electrical, equipnent,
etc., required by drawings to be either reused or relocated, or both.

3. Shall note any di screpanci es between draw ngs and exi sting conditions
at site.

4. Shall designate areas for working space, nmaterials storage and routes
of access to areas within buildings where alterations occur and which
have been agreed upon by Contractor and Contracting Oficer
Repr esent ati ve.

Any itens required by drawings to be either reused or relocated or both,

found during this survey to be nonexistent, or in opinion of Contracting

O ficer Representative ,to be in such condition that their use is

i npossi ble or inpractical, shall be furnished and/or replaced by

Contractor with newitens in accordance with specifications which wll

be furni shed by Governnent. Provided the contract work i s changed by

reason of this subparagraph B, the contract will be nodified

accordi ngly, under provisions of clause entitled "Dl FFERI NG SI TE

CONDI TI ONS" (FAR 52.236-2) and "CHANGES' (FAR 52.243-4 and VAAR

852. 236- 88) .

Re- Survey: Thirty days before expected partial or final inspection date,

the Contractor and Contracting O ficer Representative together shal

make a thorough re-survey of the areas of buildings involved. They shal

furnish a report on conditions then existing, of resilient flooring,

doors, wi ndows, walls and other surfaces as conpared with conditions of
sanme as noted in first condition survey report:

1. Re-survey report shall also |list any danage caused by Contractor to
such flooring and other surfaces, despite protection neasures; and,
will formbasis for determ ning extent of repair work required of
Contractor to restore danmage caused by Contractor's worknen in
executing work of this contract.

D. Protection: Provide the follow ng protective neasures:

1. Wherever existing roof surfaces are disturbed they shall be protected
against water infiltration. In case of |eaks, they shall be repaired
i medi ately upon di scovery.

2. Tenporary protection agai nst danage for portions of existing
structures and grounds where work is to be done, materials handl ed
and equi pnent noved and/or rel ocated.

3. Protection of interior of existing structures at all tines, from
damage, dust and weat her inclenency. Werever work i s perforned,
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floor surfaces that are to remain in place shall be adequately
protected prior to starting work, and this protection shall be
mai ntai ned intact until all work in the area is conpl eted.

1.8 | NFECTI ON PREVENTI ON MEASURES

A

D

| mpl ement the requirenents of VAACC’s Infection Control Ri sk Assessnent

(ICRA) team |ICRA Group nmay nmonitor dust in the vicinity of the

construction work and require the Contractor to take corrective action

imediately if the safe | evels are exceeded.

Establi sh and nmaintain a dust control programas part of the

contractor’s infection preventive measures in accordance with the

gui del i nes provided by ICRA Goup. Prior to start of work, prepare a

pl an detailing project-specific dust protection nmeasures, including

periodic status reports, and submt to Contracting O ficer

Representative for review for conpliance with contract requirenments in

accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA AND

SAMPLES.

1. Al personnel involved in the construction or renovation activity
shal | be educated and trained in infection preventi on neasures
establ i shed by the Anbul atory Care Center.

Anbul atory Care Center Infection Control personnel shall monitor for

ai rborne disease (e.g. aspergillosis) as appropriate during

construction. A baseline of conditions nay be established by the

Anmbul atory Care Center prior to the start of work and periodically

during the construction stage to determ ne inpact of construction

activities on indoor air quality. In addition

1. The Contracting Oficer Representative and VAACC Infection Contro
personnel shall review pressure differential nonitoring docunentation
to verify that pressure differentials in the construction zone and in
the patient-care roons are appropriate for their settings. The
requi rement for negative air pressure in the construction zone shal
depend on the location and type of activity. Upon notification, the
contractor shall inplenent corrective neasures to restore proper
pressure differentials as needed.

2. In case of any problem the Anmbulatory Care Center, along with
assistance fromthe contractor, shall conduct an environnental
assessnent to find and elimnate the source.

In general, follow ng preventive neasures shall be adopted during

construction to keep down dust and prevent nold.
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Danpen debris to keep down dust and provide tenporary construction
partitions in existing structures where directed by Contracting

O ficer Representative. Blank off ducts and diffusers to prevent
circulation of dust into occupied areas during construction

Do not perform dust producing tasks within occupied areas wi thout the
approval of the Contracting Oficer Representative. For construction
in any areas that will renmain jointly occupied by the Anbul atory Care
Center and Contractor’s workers, the Contractor shall:

a.

Provi de dust proof fire-rated tenporary drywall construction
barriers to conpletely separate construction fromthe operationa
areas of the hospital in order to contain dirt debris and dust.
Barriers shall be sealed and nade presentabl e on hospital occupied
side. Install a self-closing rated door in a netal frane,
conmensurate with the partition, to allow worker access. Mintain
negative air at all tinmes. Afire retardant polystyrene, 6-m|l
thick or greater plastic barrier neeting local fire codes nmay be
used where dust control is the only hazard, and an agreenent is
reached with the Contracting Oficer Representative and Anbul atory
Care Center.

HEPA filtration is required where the exhaust dust nmay reenter the
breat hi ng zone. Contractor shall verify that construction exhaust
to exterior is not reintroduced to the Anbul atory Care Center

t hrough i ntake vents, or building openings. Install HEPA (Hi gh
Efficiency Particul ate Accunmulator) filter vacuum systemrated at
95% capture of 0.3 microns including pollen, nold spores and dust
particles. lInsure continuous negative air pressures occurring
within the work area are achieved by utilizing a continuously
installed digital differential pressure gauge. HEPA filters should
have ASHRAE 85 or other prefilter to extend the useful life of the
HEPA. Provide both primary and secondary filtrations units.

Exhaust hoses shall be heavy duty, flexible steel reinforced and
exhausted so that dust is not reintroduced to the Anbul atory Care
Center.

Adhesi ve Wl k- of f/ Carpet Wal k-of f Mats, m ni mum 600mM x 900mMm ( 24~
X 36”), shall be used at all interior transitions fromthe
construction area to occupied Anbul atory Care Center area. These
mats shall be changed as often as required to nmaintain clean work
areas directly outside construction area at all tines.

Vacuum and wet nop all transition areas fromconstruction to the
occupi ed Anbul atory Care Center at the end of each workday. Vacuum
shall utilize HEPA filtration. Mintain surroundi ng area
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frequently. Renpbve debris as they are created. Transport these
outside the construction area in containers with tightly fitting
l'ids.

e. The contractor shall not haul debris through patient-care areas
wi t hout prior approval of the Contracting O ficer Representative
and the Anbul atory Care Center. When, approved, debris shall be
haul ed i n encl osed dust proof containers or wapped in plastic and
seal ed with duct tape. No sharp objects should be allowed to cut
t hrough the plastic. Wpe down the exterior of the containers wth
a danp rag to renove dust. Al equipnent, tools, material, etc.
transported t hrough occupied areas shall be nade free from dust
and noi sture by vacuum ng and wi pe down.

f. Using a HEPA vacuum clean inside the barrier and vacuum ceiling
tile prior to replacenent. Any ceiling access panels opened for
i nvestigation beyond seal ed areas shall be seal ed i medi ately when
unat t ended.

g. There shall be no standing water during construction. This
i ncl udes water in equipnent drip pans and open containers within
the construction areas. Al accidental spills nust be cl eaned up
and dried within 12 hours. Renpve and di spose of porous naterials
that remain danp for nore than 72 hours.

h. At conpletion, renove construction barriers and ceiling protection
careful ly, outside of normal work hours. Vacuum and cl ean al
surfaces free of dust after the renoval

E. Final deanup

1

Upon conpl etion of project, or as work progresses, renove all
construction debris fromabove ceiling, vertical shafts and utility
chases that have been part of the construction

Per f or m HEPA vacuum cl eaning of all surfaces in the construction
area. This includes walls, ceilings, cabinets, furniture (built-in or
free standing), partitions, flooring, etc.

Al new air ducts shall be cleaned prior to final inspection.

1.9 DI SPOSAL AND RETENTI ON

A. Materials and equi pnent accruing fromwork renoved and fromdenolition

of buildings or structures, or parts thereof, shall be disposed of as

foll ows:

1

Reserved items which are to remain property of the Government are
identified by attached tags as itens to be stored. Itens that remin
property of the Governnent shall be renoved or dislodged from present
| ocations in such a manner as to prevent damage which woul d be
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detrimental to re-installation and reuse. Store such itens where
directed by Contracting O ficer Representative.

2. lItems not reserved shall becone property of the Contractor and be
renoved by Contractor from Anbul atory Care Center.

3. Items of portable equi pnment and furnishings |ocated in roons and
spaces in which work is to be done under this contract shall renain
the property of the Governnent.

4. PCB Transformers and Capacitors: NOT USED.

1. 10 PROTECTI ON OF EXI STI NG VEGETATI ON, STRUCTURES, EQUI PMENT, UTILITIES, AND
| MPROVEMENTS

A. The Contractor shall preserve and protect all structures, equipnent, and
vegetation (such as trees, shrubs, and grass) on or adjacent to the work
site, which are not to be renobved and which do not unreasonably
interfere with the work required under this contract. The Contractor
shall only renove trees when specifically authorized to do so, and shal
avoi d damagi ng vegetation that will remain in place. If any |linbs or
branches of trees are broken during contract performance, or by the
carel ess operation of equiprment, or by worknen, the Contractor shal
trimthose |linbs or branches with a clean cut and paint the cut with a
tree-pruni ng conpound as directed by the Contracting O ficer.

B. The Contractor shall protect from damage all existing inprovenents and
utilities at or near the work site and on adjacent property of a third
party, the | ocations of which are nade known to or should be known by
the Contractor. The Contractor shall repair any damage to those
facilities, including those that are the property of a third party,
resulting fromfailure to conply with the requirenments of this contract
or failure to exercise reasonable care in performng the work. If the
Contractor fails or refuses to repair the danage pronptly, the
Contracting O ficer may have the necessary work perforned and charge the
cost to the Contractor

(FAR 52. 236- 9)
C. NOT USED.
D. NOT USED.

1.11 RESTORATI ON

A. Renove, cut, alter, replace, patch and repair existing work as necessary
to install new work. Except as otherw se shown or specified, do not cut,
alter or renove any structural work, and do not disturb any ducts,
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pl unbi ng, steam gas, or electric work wi thout approval of the
Contracting O ficer Representative. Existing work to be altered or
extended and that is found to be defective in any way, shall be reported
to the Contracting Oficer Representative before it is disturbed.
Mat eri al s and wor kmanship used in restoring work, shall conformin type
and quality to that of original existing construction, except as
ot herwi se shown or specified.

B. Upon conpletion of contract, deliver work conplete and undanaged.
Exi sting work (walls, ceilings, partitions, floors, nmechanical and
el ectrical work, |awns, paving, roads, wal ks, etc.) disturbed or renoved
as a result of performng required new work, shall be patched, repaired
reinstalled, or replaced with new work, and refinished and left in as
good condition as existed before comenci ng worKk.

C. At Contractor's own expense, Contractor shall inmmediately restore to
service and repair any danage caused by Contractor's worknen to existing
pi ping and conduits, wires, cables, etc., of utility services or of fire
protection systens and communi cations systens (including tel ephone)
whi ch are indicated on drawi ngs and which are not schedul ed for
di sconti nuance or abandonnent.

D. Expense of repairs to such utilities and systens not shown on draw ngs
or locations of which are unknown wi |l be covered by adjustnent to
contract tinme and price in accordance with clause entitled "CHANGES"
(FAR 52.243-4 and VAAR 852.236-88) and "Dl FFERI NG SI TE CONDI TI ONS" ( FAR
52.236-2).

1.12 PHYSI CAL DATA- NOT USED
1. 13 PROFESSI ONAL SURVEYI NG SERVI CES- NOT USED
1.14 LAYOUT OF WORK — NOT USED

1.15 AS-BU LT DRAW NGS

A. The contractor shall maintain two full size sets of as-built draw ngs
which will be kept current during construction of the project, to
i nclude all contract changes, nodifications and clarifications.

B. Al variations shall be shown in the sane general detail as used in the
contract draw ngs. To insure conpliance, as-built draw ngs shall be made
avail able for the Contracting Oficer Representative's review, as often
as requested.

C. Contractor shall deliver two approved conpleted sets of as-built
drawi ngs to the Contracting Oficer Representative within 15 cal endar
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days after each conpl eted phase and after the acceptance of the project
by the Contracting Oficer Representative.
Paragraphs A, B, & C shall also apply to all shop draw ngs.

1.16 USE OF ROADWAYS

A

For hauling, use only established public roads and roads on Anbul atory
Care Center property and, when authorized by the Contracting Oficer
Representative, such tenporary roads which are necessary in the
performance of contract work. Tenporary roads shall be constructed by
the Contractor at Contractor's expense. \Wen necessary to cross curbing,
si dewal ks, or similar construction, they nust be protected by

wel | - constructed bridges.

VWhen new permanent roads are to be a part of this contract, Contractor
may construct themimediately for use to facilitate building
operations. These roads may be used by all who have business thereon

wi thin zone of building operations.

VWhen certain buildings (or parts of certain buildings) are required to
be conpleted in advance of general date of conpletion, all roads |eading
thereto rmust be conpleted and available for use at time set for

conpl etion of such buildings or parts thereof.

1. 17 CONTRACTI NG OFFI CER REPRESENTATI VE' S FI ELD OFFI CE — NOT USED

1.18 TEMPORARY USE OF MECHANI CAL AND ELECTRI CAL EQUI PMENT — NOT USED.

1.19 TEMPORARY USE OF EXI STI NG ELEVATORS

A. NOT USED

A .

Use of existing elevators for handling building materials and

Contractor's personnel will be permtted subject to follow ng

provi si ons:

1. Contractor nmamkes all arrangenents with the Contracting Oficer
Representative for use of el evators.

1. 20 TEMPORARY USE OF NEW ELEVATORS — NOT USED

1.21 TEMPORARY TO LETS — NOT USED
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1.22 AVAI LABILITY AND USE OF UTILITY SERVI CES

A

o

The Government shall meke all reasonably required ambunts of utilities
available to the Contractor fromexisting outlets and supplies, as
specified in the contract. The ampbunt to be paid by the Contractor for
chargeabl e el ectrical services shall be the prevailing rates charged to
t he Government. The Contractor shall carefully conserve any utilities
furni shed w t hout charge

The Contractor, at Contractor's expense and in a workmanlike manner
satisfactory to the Contracting Officer, shall install and maintain all
necessary tenporary connections and distribution lines, and all neters
required to measure the amount of electricity used for the purpose of
determ ni ng charges. Before final acceptance of the work by the
CGovernment, the Contractor shall renove all the tenporary connections,
distribution lines, neters, and associ ated paraphernali a.

Contractor shall install neters at Contractor's expense and furnish the
Anmbul atory Care Center a nonthly record of the Contractor's usage of
electricity as hereinafter specified.

NOT USED.

Electricity (for Construction):

1. Electricity for small tool usage is avail able through existing
el ectrical outlets at no cost to the Contractor.

Water (for Construction and Testing): NOT USED.

Steam NOT USED.

Fuel : NOT USED

1. 23 NEW TELEPHONE EQUI PMENT — NOT USED.

1.24 TESTS

A

Pre-test mechanical and el ectrical equi pment and systenms and make
corrections required for proper operation of such systens before
requesting final tests. Final test will not be conducted unless
pre-tested.

Conduct final tests required in various sections of specifications in
presence of an authorized representative of the Contracting Oficer
Contractor shall furnish all labor, materials, equipnent, instruments,
and forns, to conduct and record such tests.

Mechani cal and el ectrical systens shall be bal anced, controlled and
coordinated. A systemis defined as the entire conplex which nust be
coordi nated to work together during normal operation to produce results
for which the systemis designed. For exanple, air conditioning supply

01 00 00 -16



05-01-13

air is only one part of entire systemwhich provides confort conditions
for a building. Gther related conponents are return air, exhaust air,
steam chilled water, refrigerant, hot water, controls and electricity,
etc. Another exanple of a conplex which involves several conponents of
different disciplines is a boiler installation. Efficient and acceptable
boi | er operation depends upon the coordination and proper operation of
fuel, conbustion air, controls, steam feedwater, condensate and ot her
rel ated conponents.

D. All related conponents as defined above shall be functioni ng when any
system conponent is tested. Tests shall be conpleted within a reasonably
short period of tinme during which operating and environnental conditions
remai n reasonably constant.

E. Individual test result of any conponent, where required, will only be
accepted when subnmitted with the test results of related conponents and
of the entire system

1. 25 | NSTRUCTI ONS

A. Contractor shall furnish M ntenance and Operating manual s (hard copies
and el ectronic) and verbal instructions when required by the various
sections of the specifications and as hereinafter specified.

B. Manual s: Mi ntenance and operating manual s and one conpact disc (four
hard copi es and one el ectronic copy each) for each separate piece of
equi prent shall be delivered to the Contracting Officer Representative
coincidental with the delivery of the equipnment to the job site. Mnuals
shal | be conplete, detailed guides for the maintenance and operation of
equi prent. They shall include conplete information necessary for
starting, adjusting, maintaining in continuous operation for |ong
peri ods of tine and dismantling and reassenbling of the conplete units

and sub-assenbly conmponents. Manual s shall include an index covering al
conponent parts clearly cross-referenced to diagrams and illustrations.
Illustrations shall include "expl oded" views showi ng and identifying

each separate item Enphasis shall be placed on the use of special tools
and instrunents. The function of each piece of equipnent, conponent,
accessory and control shall be clearly and thoroughly expl ai ned. Al
necessary precautions for the operation of the equipnent and the reason
for each precaution shall be clearly set forth. Minuals nust reference

t he exact nodel, style and size of the piece of equipnment and system
bei ng furnished. Manual s referencing equi pnent simlar to but of a

di fferent nodel, style, and size than that furnished will not be

accept ed.
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Instructions: Contractor shall provide qualified, factory-trained
manuf acturers' representatives to give detailed instructions to assigned
Depart ment of Veterans Affairs personnel in the operation and conplete
mai nt enance for each piece of equipnent. Al such training will be at
the job site. These requirenents are nore specifically detailed in the
various technical sections. Instructions for different itens of
equi pment that are conponent parts of a conplete system shall be given
in an integrated, progressive nmanner. Al instructors for every piece of
conponent equi pnent in a systemshall be available until instructions
for all itenms included in the system have been conpleted. This is to
assure proper instruction in the operation of inter-related systens. Al
i nstruction periods shall be at such tines as schedul ed by the
Contracting O ficer Representative and shall be considered concl uded
only when the Contracting Oficer Representative is satisfied in regard
to conpl ete and thorough coverage. The Departnent of Veterans Affairs
reserves the right to request the renmoval of, and substitution for, any
i nstructor who, in the opinion of the Contracting Oficer
Representative, does not denonstrate sufficient qualifications in
accordance with requirenents for instructors above.

. 26 GOVERNMENT- FURNI SHED PROPERTY — NOT USED.

. 27 RELCCATED EQUI PMENT - NOT USED.

. 28 STORACGE SPACE FOR DEPARTMENT COF VETERANS AFFAI RS EQUI PMENT — NOT USED

.29 CONSTRUCTI ON SI GN — NOT USED

.30 SAFETY SIGN — NOT USED.

. 31 PHOTOGRAPHI C DOCUMENTATI ON — NOT USED

.32 FINAL ELEVATION DI G TAL | MAGES — NOT USED.

. 33 HI STORI C PRESERVATI ON — NOT USED.
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SECTION 01 32 16.15

PROJECT SCHEDULES
(SMALL PRQJECTS — DESI GV BI DY BUI LD)

PART 1- GENERAL
1.1 DESCRI PTI ON

A. The Contractor shall develop a Critical Path Method (CPM plan and
schedul e denonstrating fulfillnent of the contract requirenments (Project
Schedul e), and shall keep the Project Schedule up-to-date in accordance
with the requirenents of this section and shall utilize the plan for
schedul i ng, coordinating and nonitoring work under this contract
(including all activities of subcontractors, equi pnent vendors and
suppliers). Conventional Critical Path Method (CPM technique shall be
utilized to satisfy both time and cost applications.

1.2 CONTRACTOR S REPRESENTATI VE:

A. The Contractor shall designate an authorized representative responsible
for the Project Schedul e including preparation, review and progress
reporting with and to the Contracting Oficer's Representative (COR).

B. The Contractor's representative shall have direct project control and
conplete authority to act on behalf of the Contractor in fulfilling the
requi rements 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. |f an outside scheduling consultant is utilized,
Section 1.3 of this specification will apply.

1.3 CONTRACTOR S CONSULTANT:

A. The Contractor shall subnit a qualification proposal to the COR, 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 neet the requirenments specified in the preceding
par agr aph.

3. Arepresentative sanple of prior construction projects, which the
proposed consul tant has performed conpl ete project scheduling
services. These representative sanples shall be of simlar size and
scope.

B. The Contracting Oficer has the right to approve or disapprove the
proposed consultant, and will notify the Contractor of the VA decision
wi thin seven cal endar days fromreceipt of the qualification proposal
In case of disapproval, the Contractor shall resubmit another consultant
within 10 cal endar days for renewed consideration. The Contractor shal
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have their scheduling consultant approved prior to submitting any
schedul e for approval
1.4 COVWPUTER PRODUCED SCHEDULES

A. The contractor shall provide nonthly, to the Department of Veterans
Affairs (VA), all conputer-produced tine/cost schedul es and reports
generated from nonthly project updates. This nonthly conputer service
will include: three copies of up to five different reports (inclusive of
al |l pages) available within the user defined reports of the scheduling
software approved by the Contracting Officer; a hard copy listing of al
proj ect schedul e changes, and associ ated data, nade at the update and an
electronic file of this data; and the resulting nonthly updated schedul e
in PDM format. These nust be submitted with and substantively support
the contractor’s monthly paynent request and the signed | ook ahead
report. The COR shall identify the five different report formats that
the contractor shall provide

B. The contractor shall be responsible for the correctness and tineliness
of the conputer-produced reports. The Contractor shall also responsible
for the accurate and tinmely submittal of the updated project schedul e
and all CPM data necessary to produce the conputer reports and paynent
request that is specified.

C. The VA will report errors in conputer-produced reports to the
Contractor’s representative within ten calendar days from receipt of
reports. The Contractor shall reprocess the computer-produced reports
when requested by the Contracting OFficer’s representative, to correct
errors which affect the paynent and schedule for the project.

1.5 THE COVPLETE PROJECT SCHEDULE SUBM TTAL

A. Wthin 45 cal endar days after receipt of Notice to Proceed, the
Contractor shall submt for the Contracting Officer's review, three bl ue
line copies of the interimschedule on sheets of paper 765 x 1070 nm (30
X 42 inches) and an electronic file in the previously approved CPM
schedul e program The submittal shall also include three copies of a
conput er - produced activity/event I D schedul e showi ng project duration;
phase conpl etion dates; and other data, including event cost. Each
activity/event on the conputer-produced schedul e shall contain as a
mnimum but not limted 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. Wrk
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 O ficer. The contractor

01 32 16.15 - 2



04-01-13

shal | nake a separate witten detailed request to the Contracting

O ficer identifying these date constraints and secure the Contracting

Officer’s witten approval before incorporating theminto the network

diagram. The Contracting Officer’s separate approval of the Project

Schedul e shall not excuse the contractor of this requirenent. Logic

events (non-work) will be permtted where necessary to reflect proper

| ogi ¢ anobng work events, but nust have zero duration. The conplete

wor ki ng schedul e shall reflect the Contractor's approach to scheduling

the conplete project. The final Project Schedule in its original form
shal | contain no contract changes or del ays which may have been incurred
during the final network diagram devel opnent period and shall reflect
the entire contract duration as defined in the bid docunents. These
changes/ del ays shall be entered at the first update after the fina

Proj ect Schedul e has been approved. The Contractor should provide their

requests for tine and supporting tine extension analysis for contract

time as a result of contract changes/del ays, after this update, and in
accordance with Article, ADJUSTMENT OF CONTRACT COVPLETI ON.

Wthin 30 cal endar days after receipt of the conplete project interim

Proj ect Schedul e and the conplete final Project Schedule, the

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

fol | ow ng:

1. Notify the Contractor concerning his actions, opinions, and
obj ecti ons.

2. Aneeting with the Contractor at or near the job site for joint
review, correction or adjustnment of the proposed plan will be
scheduled if required. Wthin 14 cal endar days after the joint
review, the Contractor shall revise and shall subnit three blue line
copies of the revised Project Schedule, three copies of the revised
conput er - produced activity/event ID schedule and a revised el ectronic
file as specified by the Contracting Officer. The revi sed subm ssion
will be reviewed by the Contracting Officer and, if found to be as
previously agreed upon, wll be approved

The approved basel i ne schedul e and the conputer-produced schedul e(s)

generated there fromshall constitute the approved baseline schedul e

until subsequently revised in accordance with the requirenents of this

section.

The Conpl ete Project Schedule shall contain approximately 20 work

activities/events.
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1.6 WORK ACTI VI TY/ EVENT COST DATA

A. The Contractor shall cost load all work activities/events except
procurenent activities. The cunul ati ve amobunt of all cost |oaded 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 shal
generate fromthis informati on cash fl ow curves indicating graphically
the total percentage of work activity/event dollar value schedul ed to be
in place on early finish, late finish. These cash fl ow curves wll be
used by the Contracting Oficer to assist himin determ ning approval or
di sapproval of the cost |oading. Negative work activity/event cost data
wi Il not be acceptable, except on VA issued contract changes

B. The Contractor shall cost load work activities/events for guarantee
peri od services, test, balance and adjust various systens in accordance
with the provisions in Article, FAR 52.232 — 5 (PAYMENT UNDER
FI XED- PRI CE CONSTRUCTI ON CONTRACTS) and VAAR 852.236 — 82 (PAYMENT UNDER
FI XED- PRI CE CONSTRUCTI ON CONTRACTS)

C. NOT USED

D. The Contractor shall cost |oad work activities/events for all BID | TEMS.
The sum of each BID I TEM work shall equal the value of the bid itemin
the Contractors' bid.

1.7 PRQIECT SCHEDULE REQUI REMENTS

A. Show on the project schedul e the sequence of work activities/events
required for conplete performance of all items of work. The Contractor
Shal | :
1. Show activities/events as:

a. Contractor's time required for submttal of shop draw ngs,
tenpl ates, fabrication, delivery and sinilar pre-construction
wor k.

b. Contracting Oficer's and Architect-Engineer's review and approva
of shop draw ngs, equi pnent schedul es, sanples, tenplate, or
simlar itens.

c. Interruption of VA Facilities utilities, delivery of Governnent
furni shed equi pment, and rough-in draw ngs, project phasing and
any other specification requirenents.

d. Test, bal ance and adjust various systens and pi eces of equi pnent,
mai nt enance and operati on nanual s, instructions and preventive
mai nt enance t asks.

e. VA inspection and acceptance activity/event with a m ni mum
duration of five work days at the end of each phase and
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i medi ately preceding any VA nove 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
i ndi cate the novenent of trades fromone area, floor, or building, to
another area, floor, or building, for at |least five trades who are
perform ng maj or work under this contract.

3. Break up the work into activities/events of a duration no |onger than
20 work days each or one reporting period, except as to
non-construction activities/events (i.e., procurenent of materials,
delivery of equipnent, concrete and asphalt curing) and any other
activities/events for which the COR may approve the showi ng of a
| onger duration. The duration for VA approval of any required
submittal, shop drawi ng, or other submittals will not be |ess than 20
wor k days.

4. Describe work activities/events clearly, so the work is readily
identifiable for assessnent of conpletion. Activities/events |abel ed
"start," "continue," or "conpletion," are not specific and will not
be allowed. Lead and lag tinme activities will not be acceptable.

5. The schedul e shall be generally nunbered in such a way to reflect
ei ther discipline, phase or location of the work

B. The Contractor shall submt the follow ng supporting data in addition to
t he project schedul e:

1. The appropriate project cal endar including working days and hol i days.

2. The planned nunber of shifts per day.

3. The nunber of hours per shift.

Failure of the Contractor to include this data shall delay the review of

the submttal until the Contracting Oficer is in receipt of the m ssing

dat a.

C. To the extent that the Project Schedule or any revised Project Schedule
shows anything not jointly agreed upon, it shall not be deened to have
been approved by the COR Failure to include any el enent of work
required for the performance of this contract shall not excuse the
Contractor fromconpleting all work required within any applicable
conpl etion date of each phase regardl ess of the COR”s approval of the
Proj ect Schedul e.

D. Conpact Disk Requirenents 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 conpl ete project schedul e being submtted.
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1.8 PAYMENT TO THE CONTRACTOR
A. Monthly, the contractor shall subnmit the AIA application and certificate

B

for payment documents G702 & G703 reflecting updated schedule activities
and cost data in accordance with the provisions of the follow ng
Article, PAYMENT AND PROGRESS REPORTI NG as the basis upon which
progress paynments will be nade pursuant to Article, FAR 52.232 — 5

( PAYMENT UNDER FI XED- PRI CE CONSTRUCTI ON CONTRACTS) and VAAR 852.236 — 82
( PAYMENT UNDER FI XED- PRI CE CONSTRUCTI ON CONTRACTS). The Contractor shal
be entitled to a nonthly progress paynent upon approval of estimates as
determ ned fromthe currently approved updated project schedule. Monthly
payment requests shall include: a listing of all agreed upon project
schedul e changes and associ ated data; and an electronic file (s) of the
resulting nonthly updated schedul e.

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

nont hly update of the project schedul e.

1.9 PAYMENT AND PROGRESS REPORTI NG
A. Monthly schedul e update neetings will be held on dates nutually agreed

B

to by the COR and the Contractor. Contractor and their CPM consul tant

(if applicable) shall attend all nonthly schedul e update neetings. The

Contractor shall accurately update the Project Schedule and all other

data required and provide this information to the COR three work days in

advance of the schedul e update neeting. Job progress will be reviewed to
verify:

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

2. Remmining duration for each activity/event started, or scheduled to
start, but not conpl eted.

3. Logic, tine and cost data for change orders, and suppl enent al
agreenments that are to be incorporated into the Project Schedul e.

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

5. Conpl etion percentage for all conpleted and partially conpleted
activities/events.

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

7. Activity/event duration and percent conplete shall be updated
i ndependent|y.

After conpletion of the joint review, the contractor shall generate an

updat ed conput er-produced cal endar-dated schedul e and supply the
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Contracting Officer’s representative with reports in accordance with the
Article, COWPUTER PRODUCED SCHEDULES, specified.

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 nonthly project schedule.
The anal ysis shall only include original workday durations and schedul e
| ogi ¢ agreed upon by the contractor and Contracting Oficer
Representative for the contract change(s). Wen there is a disagreenent
on logic and/or durations, the Contractor shall use the schedule |ogic
and/ or durations provided and approved by the Contracting O ficer
Representative. After each rerun update, the resulting el ectronic
project schedule data file shall be appropriately identified and
submitted to the VA in accordance to the requirenents listed in articles
1.4 and 1.7. This electronic subm ssion is separate fromthe regul ar
nont hly project schedul e update requirenents and shall be subnmitted to
the Contracting Officer Representative within fourteen (14) cal endar
days of conpleting the regular schedul e update. Before inserting the
contract changes durations, care nust be taken to ensure that only the
original durations will be used for the analysis, not the reported
durations after progress. |n addition, once the final network diagram
is approved, the contractor nust recreate all manual progress paynent
updates on this approved network diagram and associ ated reruns for
contract changes in each of these update periods as outlined above for
regul ar update periods. This will require detailed record keeping for
each of the manual progress paynent updates.

Fol | owi ng approval of the CPM schedule, the VA, the General Contractor
its approved CPM Consultant, COR and all subcontractors needed, as
determ ned by the SRE, shall neet to discuss the nonthly updated
schedul e. The main enphasis shall be to address work activities to avoid
sl i ppage of project schedule and to identify any necessary actions
required to maintain project schedule during the reporting period. The
COR and the Contractor should conclude the nmeeting with a clear
under st andi ng of those work and adm nistrative actions necessary to

mai ntai n project schedule status during the reporting period. This
schedul e coordination neeting will occur after each nonthly project
schedul e update neeting utilizing the resulting schedule reports from

t hat schedul e update. If the project is behind schedule, discussions
shoul d i nclude ways to prevent further slippage as well as ways to

i nprove the project schedul e status, when appropriate.
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1.10 RESPONSI BI LI TY FOR COVPLETI ON

A

If it beconmes apparent fromthe current revised nonthly progress

schedul e that phasing or contract conpletion dates will not be net, the

Contractor shall execute some or all of the followi ng renedial actions:

1. Increase construction nmanpower in such quantities and crafts as
necessary to elininate the backl og of work.

2. Increase the nunber of working hours per shift, shifts per working
day, working days per week, the anpbunt of construction equi pnent, or
any conbi nation of the foregoing to elininate the backl og of work

3. Reschedule the work in conformance with the specification
requirenents.

Prior to proceeding with any of the above actions, the Contractor shal

notify and obtain approval fromthe COR for the proposed schedul e

changes. |If such actions are approved, the representative schedul e

revi sions shall be incorporated by the Contractor into the Project

Schedul e before the next update, at no additional cost to the

Gover nment .

1.11 CHANGES TO THE SCHEDULE

A

Wthin 30 cal endar days after VA acceptance and approval of any updated

proj ect schedule, the Contractor shall subnit a revised electronic file

(s) and a list of any activity/event changes including predecessors and

successors for any of the follow ng reasons:

1. Delay in conpletion of any activity/event or group of
activities/events, which may be involved with contract changes,
stri kes, unusual weather, and other delays will not relieve the
Contractor fromthe requirenents specified unless the conditions are
shown on the CPM as the direct cause for del aying the project beyond
the acceptable linits.

2. Delays in subnmittals, or deliveries, or work stoppage are encountered
whi ch make reschedul i ng of the work necessary.

3. The schedul e 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 regardl ess of the cause for these revisions.

CPM revi sions made under this paragraph which affect the previously

approved conputer-produced schedul es for Government furni shed equi pnent,

vacating of areas by the VA Facility, contract phase(s) and sub

phase(s), utilities furnished by the Governnment to the Contractor, or

any other previously contracted item shall be furnished in witing to

the Contracting Officer for approval
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Contracting Officer's approval for the revised project schedule and all
rel evant data is contingent upon conpliance with all other paragraphs of
this section and any other previous agreenents by the Contracting
Oficer or the VA representative

The cost of revisions to the project schedule resulting fromcontract
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 —
Suppl errental ), and will be based on the complexity of the revision or
contract change, man hours expended in anal yzi ng the change, and the
total cost of the change

The cost of revisions to the Project Schedule not resulting from
contract changes is the responsibility of the Contractor

1.12 ADJUSTMENT OF CONTRACT COVPLETI ON
A. The contract conpletion tine will be adjusted only for causes specified

B

in this contract. Request for an extension of the contract conpletion
date by the Contractor shall be supported with a justification, CPMdata
and supporting evidence as the COR may deem necessary for determ nation
as to whether or not the Contractor is entitled to an extension of tine
under the provisions of the contract. Subm ssion of proof based on
revised activity/event logic, durations (in work days) and costs is
obligatory to any approvals. The schedule nust clearly display that the

Contractor has used, in full, all the float time available for the work
involved in this request. The Contracting Oficer's determination as to
the total nunber of days of contract extension will be based upon the

current conputer-produced cal endar-dated schedule for the tine period in
qguestion and all other relevant information.

Actual delays in activities/events which, according to the conputer-
produced cal endar -dated schedul e, do not affect the extended and

predi cted contract conpletion dates shown by the critical path in the
network, will not be the basis for a change to the contract conpletion
date. The Contracting Oficer will within a reasonable tine after
recei pt of such justification and supporting evidence, review the facts
and advise the Contractor in witing of the Contracting Officer's
deci si on.

The Contractor shall submit each request for a change in the contract
conpletion date to the Contracting Officer in accordance with the
provi si ons specified under FAR 52.243 — 4 (Changes) and VAAR 852.236 —
88 (Changes — Supplenental). The Contractor shall include, as a part of
each change order proposal, a sketch showing all CPM I ogic revisions,
duration (in work days) changes, and cost changes, for work in question

01 32 16.15 - 9



04-01-13

and its relationship to other activities on the approved network
di agram
Al'l delays due to non-work activities/events such as RFI’s, WEATHER,
STRIKES, and sinmilar non-work activities/events shall be analyzed on a
nonth by nonth basis.

---END- - -
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SECTI ON 01 33 23
SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES

Refer to Articles titled SPECI FI CATI ONS AND DRAW NGS FOR CONSTRUCTI ON
(FAR 52.236-21) and, SPECI AL NOTES ( VAAR 852.236-91), in GENERAL
CONDI Tl ONS.

For the purposes of this contract, test reports, certificates, and
manuf acturers' literature and data shall be subject to the previously
referenced requirenents. The following text refers to all itens
collectively as SUBM TTALS

Submit for approval, all of the itens specifically nmentioned under the
separate sections of the specification, with information sufficient to
evidence full conpliance with contract requirements. Materials,
fabricated articles and the Iike to be installed in pernmanent work shal
equal those of approved subnmittals. After an item has been approved, no
change in brand or nake will be permitted unless:

Satisfactory witten evidence is presented to, and approved by
Contracting O ficer, that manufacturer cannot make schedul ed delivery of
approved item or;

Item delivered has been rejected and substitution of a suitable itemis
an urgent necessity or;

O her conditions beconme apparent which indicates approval of such
substitute itemto be in best interest of the Government.

Forward submittals in sufficient tinme to permt proper consideration and
approval action by Governnent. Tinme subnission to assure adequate |ead
time for procurenment of contract - required itens. Delays attributable
to untimely and rejected submttals will not serve as a basis for
extending contract time for conpletion

Submittals will be reviewed for conpliance with contract requirenents by
Archi tect-Engi neer, and action thereon will be taken by Contracting
O ficer Representative on behalf of the Contracting Oficer

Upon receipt of submittals, Architect-Engineer will assign a file nunber
thereto. Contractor, in any subsequent correspondence, shall refer to
this file and identification nunber to expedite replies relative to
previously approved or disapproved submttals.

The Governnent reserves the right to require additional submttals,

whet her or not particularly nentioned in this contract. If additiona
submittals beyond those required by the contract are furnished pursuant
to request therefor by Contracting Officer, adjustnent in contract price
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and time will be nmade in accordance with Articles titled CHANGES (FAR
52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88) of the GENERAL
CONDI TI ONS.

Schedul es call ed for in specifications and shown on shop draw ngs shal
be submitted for use and infornmation of Departnent of Veterans Affairs
and Architect-Engi neer. However, the Contractor shall assune

responsi bility for coordinating and verifying schedul es. The Contracting
O ficer and Architect- Engi neer assunes no responsibility for checking
schedul es or |ayout drawi ngs for exact sizes, exact nunbers and detailed
posi tioning of itens.

Submittals nust be submitted by Contractor only and shi pped prepaid.
Contracting O ficer assunes no responsibility for checking quantities or
exact numbers included in such submittals.

A. Submt shop draw ngs, schedul es, manufacturers' literature and data, and
certificates in quadruplicate, except where a greater nunber is
speci fi ed.
B. Submittals will receive consideration only when covered by a transnmtta
letter signed by Contractor. Letter shall be sent via first class nmi
and shall contain the list of itens, nane of Anbulatory Care Center
nane of Contractor, contract nunber, applicable specification paragraph
nunbers, applicable drawi ng nunbers (and other information required for
exact identification of location for each item, nmanufacturer and brand,
ASTM or Federal Specification Nunber (if any) and such additiona
information as may be required by specifications for particular item
being furnished. In addition, catalogs shall be nmarked to indicate
specific itens subnmitted for approval
1. A copy of letter nust be enclosed with itens, and any itens received
wi thout identification letter will be considered "uncl ai ned goods”
and held for alimted time only.

2. EBEach , certificate, manufacturers' literature and data shall be
| abel ed to indicate the nane and | ocation of the Anbul atory Care
Center, nane of Contractor, manufacturer, brand, contract nunber and
ASTM or Federal Specification Nunber as applicable and | ocation(s) on
proj ect.

3. Required certificates shall be signed by an authorized representative
of manufacturer or supplier of naterial, and by Contractor.

C. NOT USED

D. NOT USED

E. NOT USED
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F. Submittal drawi ngs (shop, erection or setting draw ngs) and schedul es,
required for work of various trades, shall be checked before subni ssion
by technically qualified enployees of Contractor for accuracy,
conpl et eness and conpliance with contract requirenents. These draw ngs
and schedul es shall be stanped and signed by Contractor certifying to
such check.

1. NOT USED
2. Reproducible shall be full size.
3. Each drawi ng shall have narked thereon, proper descriptive title,
i ncludi ng Anbul atory Care Center |ocation, project nunber,
manuf acturer's nunber, reference to contract draw ng nunber, detail
Section Nunber, and Specification Section Nunber.
4. A space 120 mm by 125 nmm (4-3/4 by 5 inches) shall be reserved on
each drawi ng to accommpdat e approval or di sapproval stanp.
5. Submit drawi ngs, ROLLED WTHI N A MAILING TUBE, fully protected for
shi pment .
6. One reproducible print of approved or disapproved shop draw ngs will
be forwarded to Contractor.
7. Wien work is directly related and involves nore than one trade, shop
drawi ngs shall be submitted to Architect-Engi neer under one cover.
1-10. Shop draw ngs, test reports, certificates and manufacturers' literature
and data, shall be uploaded to VA’s FTP site. The VA will provide
the contractor with the login information. Prior to uploading
submittals to FTP site, contractor shall stanp each submttal,
provide a “check mark” in the appropriate box and sign to indicate
each submittal has been reviewed prior to submttal.

1-11. At the tine of transnmittal to the Architect-Engineer, the Contractor
shal |l also send a copy of the conplete submttal directly to the
Contracting O ficer Representative.

1-12. NOT USED.
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SECTI ON 01 42 19
REFERENCE STANDARDS

PART 1 - GENERAL
1.1 DESCRI PTI ON

This section specifies the availability and source of references and
standards specified in the project nmanual under paragraphs APPLI CABLE
PUBLI CATI ONS and/ or shown on the draw ngs.

1.2 AVAILABI LI TY OF SPECI FI CATI ONS LI STED I N THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS 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 copi es of specifications, standards,
and comercial itemdescriptions cited in the solicitation may be
obtained for a fee by subnmitting a request to — GSA Federal Supply
Service, Specifications Section, Suite 8100, 470 East L’Enfant Pl aza,
SW Washi ngton, DC 20407, Tel ephone (202) 619-8925, Facsinile (202) 619-
8978.

B. If the General Services Adninistration, Department of Agriculture, or
Department of Veterans Affairs issued this solicitation, a single copy
of specifications, standards, and comrercial itemdescriptions 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 AVAILABI LI TY FOR EXAM NATI ON OF SPECI FI CATI ONS NOT LI STED IN THE GSA

| NDEX OF FEDERAL SPECI FI CATI ONS, STANDARDS AND COMMERCI AL | TEM DESCRI PTI ONS
(FAR 52.211-4) (JUN 1988)

The specifications and standards cited in this solicitation can be

exam ned at the follow ng | ocation:

DEPARMENT OF VETERANS AFFAI RS

O fice of Construction & Facilities Managenent

Facilities Quality Service (00CFMLA)

425 Eye Street NW (sixth floor)

Washi ngton, DC 20001

Tel ephone Nunbers: (202) 632-5249 or (202) 632-5178

Bet ween 9:00 AM - 3:00 PM

1.4 AVAI LABI LI TY OF SPECI FI CATI ONS NOT LI STED I N THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMMERCI AL | TEM DESCRI PTI ONS ( FAR 52. 211-3)
(JUN 1988)

The specifications cited in this solicitation nay be obtained fromthe
associ ati ons or organi zations |listed bel ow
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ACI American Concrete Institute
http://ww. aci -i nt. net
AGC Associ ated General Contractors of Anerica

http://ww. agc. org
Al SI Anmerican Iron and Steel Institute

http://ww. steel.org
ANSI American National Standards Institute, Inc.

http://ww. ansi . org

ASTM Ameri can Society for Testing and Materials
http://ww. astmorg
BHVA Bui | ders Hardware Manufacturers Associ ation

htt p: // ww. bui | der shar dwar e. com
CPMB Concrete Plant Manuf acturers Bureau

http://ww. cpnb. org

CRSI Concrete Reinforcing Steel Institute
http://ww.crsi.org

EGSA El ectrical Generating Systens Association
http://ww. egsa. org

EEI Edi son Electric Institute

http://ww. eei.org

EPA Envi ronnental Protection Agency
http: //ww. epa. gov

ETL ETL Testing Laboratories, Inc.
http://ww. etl. com

GSA General Services Adm nistration

http://ww. gsa. gov

| CBO I nternational Conference of Building Oficials
http://ww.icbo.org

| CEA I nsul at ed Cabl e Engi neers Associ ation Inc.
http://ww. i cea. net

| EEE Institute of Electrical and El ectroni cs Engi neers
http://ww. i eee. or g\

| PCEA I nsul at ed Power Cabl e Engi neers Associ ation

NBS Nati onal Bureau of Standards
See - NI ST

NEC National Electric Code
See - NFPA National Fire Protection Association

NEMA National Electrical Mnufacturers Association

http://ww. nena. org
NFPA Nati onal Fire Protection Association
http://ww. nf pa. org
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NI H

NI ST

PCA

RVA

SSPC

UBC

UL

uLC

National Institute of Health

htt p: // www. ni h. gov

Nati onal Institute of Standards and Technol ogy
http://ww. ni st. gov

Qccupational Safety and Heal th Adm nistration
Depart ment of Labor

htt p: // ww. osha. gov

Portl and Cenment Associ ation

http://ww. portcenent.org

Rubber Manufacturers Association, |nc.
http://ww. rm. org

The Society for Protective Coatings
http://ww. sspc. org

The Uni form Bui | di ng Code

See |1 CBO

Underwriters' Laboratories |ncorporated
http://ww. ul .com

Underwriters' Laboratories of Canada

http://ww. ul c. ca

- - -END- - -
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SECTI ON 01 74 19
CONSTRUCTI ON WASTE MANAGEMENT
PART 1 — GENERAL
1.1 DESCRI PTI ON

A. This section specifies the requirenents for the managenment of non-
hazar dous buil di ng construction and denolition waste.

B. Waste disposal in landfills shall be mnimzed to the greatest extent
possible. O the inevitable waste that is generated, as much of the
waste material as economically feasible shall be sal vaged, recycled or
reused.

C. Contractor shall use all reasonable neans to divert construction and
denolition waste fromlandfills and incinerators, and facilitate their

sal vage and recycle not limted to the foll ow ng:

1. Waste Managenent Pl an devel opnment and inpl enent ati on.
2. Techniques to mnimnmze waste generation
3. Sorting and separating of waste materials.
4. Salvage of existing materials and itens for reuse or resale.
5. Recycling of materials that cannot be reused or sold.
D. At a mnimumthe followi ng waste categories shall be diverted from
[ andfills:
1. Soil.
2. lnerts (eg, concrete, masonry and asphalt).
3. O ean dinensional wood and pal ette wood.
4. Green waste (biodegradable | andscaping naterials).
5. Engi neered wood products (plywood, particle board and I-joists,
etc).

Met al products (eg, steel, wire, beverage containers, copper, etc).
Car dboard, paper and packagi ng.

Bi tumen roofing material s.

Pl astics (eg, ABS, PVC).

10. Carpet and/or pad.

11. Gypsum board.

12. I nsul ation.

13. Paint.

14. Fl uorescent |anps.

© © N o

E. The electrical contractor will not be required to bring a dunpster on-

site due to the mininmal anobunt of waste generated by the project.
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1. 2 RELATED WORK
A. Section 01 00 00, GENERAL REQUI REMENTS.

1.3 QUALITY ASSURANCE
A. Contractor shall practice efficient waste managenent when sizi ng,

cutting and installing building products. Processes shall be enpl oyed
to ensure the generation of as little waste as possible. Construction
/Denolition waste includes products of the foll ow ng:
1. Excess or unusable construction materials.

Packagi ng used for construction products.

Poor pl anni ng and/or | ayout.

Construction error.

Over orderi ng.

Weat her danmmage.

Cont am nati on.

M shandl i ng.

© © N o 0k WD

Br eakage.

B. Establish and nmintain the nmanagenent of non-hazardous buil ding
construction and denolition waste set forth herein. Conduct a site
assessment to estimate the types of materials that will be generated by
denolition and construction

C. Contractor shall devel op and i nplenment procedures to recycle
construction and denolition waste to a m ninum of 50 percent.

D. Contractor shall be responsible for inplenmentation of any specia
programs involving rebates or simlar incentives related to recycling.
Any revenues or savings obtained from sal vage or recycling shall accrue
to the contractor.

E. Contractor shall provide all denolition, renoval and |egal disposal of
materials. Contractor shall ensure that facilities used for recycling,
reuse and di sposal shall be pernmitted for the intended use to the
extent required by local, state, federal regulations. The Whol e

Bui | di ng Design Guide website http://ww. cwn wbdg. org provi des a

Constructi on Waste Managenent Database that contains information on
conpani es 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
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be kept neat and clean and clearly nmarked in order to avoid
contam nation or mxing of nmaterials.

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 problens in conplying with | aws,
regul ati ons and ordi nances with corrective action taken

1.4 TERM NOLOGY

A. Cass IIl Landfill: A landfill that accepts non-hazardous resources
such as househol d, comercial and industrial waste resulting from
construction, renodeling, repair and denolition operations.

B. Clean: Untreated and unpai nted; uncontamn nated with adhesives, oils,
sol vents, mastics and |ike products.

C. Construction and Denolition Waste: Includes all non-hazardous resources
resulting fromconstruction, renodeling, alterations, repair and
denolition operations.

D. Dismantle: The process of parting out a building in such a way as to
preserve the usefulness of its materials and conponents.

E. Disposal: Acceptance of solid wastes at a legally operating facility

for the purpose of land filling (includes Class Ill landfills and inert
fills).
F. Inert Backfill Site: A location, other than inert fill or other

di sposal facility, to which inert materials are taken for the purpose
of filling an excavation, shoring or other soil engineering operation

G lInert Fill: Afacility 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
l[imted to, soil and concrete that does not contain hazardous waste or
sol ubl e pollutants at concentrations in excess of water-quality
obj ectives established by a regional water board, and does not contain
significant quantities of deconposable solid resources.

I. Mxed Debris: Loads that include conm ngled recycl able and non-
recyclable materials generated at the construction site.

J. Mxed Debris Recycling Facility: A solid resource processing facility
that accepts | oads of m xed construction and denmplition debris for the
pur pose of recovering re-usable and recyclable materials and di sposing

non-recycl able materi al s.
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Permtted Waste Haul er: A conpany that holds a valid pernit to coll ect

and transport solid wastes fromindividuals or businesses for the

pur pose of recycling or disposal

Recycling: The process of sorting, cleansing, treating, and

reconstituting materials for the purpose of using the altered formin

t he 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. Of-site Recycling — Materials hauled to a location and used in an
altered formin the nanufacture of new products.

Recycling Facility: An operation that can legally accept materials for

t he purpose of processing the materials into an altered formfor the

manuf acture of new products. Depending on the types of naterials

accepted and operating procedures, a recycling facility may or may not
be required to have a solid waste facilities permt or be regulated by

t he | ocal enforcenent agency.

Reuse: Materials that are recovered for use in the sane form on-site

or off-site.

Return: To give back reusable itens or unused products to vendors for

credit.

Sal vage: To renove waste materials fromthe site for resale or re-use

by a third party.

Sour ce- Separated Materials: Materials that are sorted by type at the

site for the purpose of reuse and recycling.

Solid Waste: Materials that have been designated as non-recycl abl e and

are discarded for the purposes of disposal

Transfer Station: A facility that can legally accept solid waste for

t he purpose of tenporarily storing the materials for re-loading onto

ot her trucks and transporting themto a landfill for disposal, or

recovering sone naterials for re-use or recycling.

1.5 SUBM TTALS

A

In accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and
SAMPLES, furnish the follow ng:

Prepare and submit to the Contracting OFficer Representative a witten
denolition debris managenent plan. The plan shall include, but not be

limted to, the follow ng infornation
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Procedures to be used for debris managenent.

Techni ques to be used to mnimze waste generation

Anal ysis of the estinmated job site waste to be generated:

a. List of each material and quantity to be sal vaged, reused,
recycl ed.

b. List of each material and quantity proposed to be taken to a
[andfill.

4. Detailed description of the Means/Methods to be used for materia

handl i ng.

a. On site: Material separation, storage, protection where
appl i cabl e.

b. Of site: Transportation neans and destination. Include list of
mat eri al s.
1) Description of materials to be site-separated and sel f-haul ed

to designated facilities.
2) Description of mxed materials to be collected by designated
wast e haul ers and renpved fromthe site.

c. The nanes and |l ocations of mxed debris reuse and recycling
facilities or sites.

d. The nanes and | ocations of trash disposal landfill facilities or
sites.

e. Docunentation that the facilities or sites are approved to
receive the materials.

C. Designated Manager responsible for instructing personnel, supervising,
docunenting and admi ni ster over neetings relevant to the Waste
Managenent Pl an.

D. Monthly sunmary of construction and denolition debris diversion and
di sposal, quantifying all materials generated at the work site and
di sposed of or diverted from di sposal through recycling.

1.6 APPLI CABLE PUBLI CATI ONS

A Publications listed below forma part of this specification to the
extent referenced. Publications are referenced by the basic designation
only. In the event that criteria requirenments conflict, the nost
stringent requirenents shall be net.

B. U S. Geen Building Council (USGBC):

LEED Green Buil ding Rating System for New Construction
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1. 7 RECORDS

Mai ntain records to docunent 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. Records shal
be kept in accordance with the LEED Reference Gui de and LEED Tenpl at e.

PART 2 - PRODUCTS
2.1 MATERI ALS

A
B

Li st of each material and quantity to be sal vaged, recycled, reused.
Li st of each material and quantity proposed to be taken to a landfill.
Material tracking data: Receiving parties, dates renmoved
transportation costs, weight tickets, tipping fees, manifests,

i nvoi ces, net total costs or savings.

PART 3 - EXECUTI ON
3.1 COLLECTI ON

A. Provide all necessary containers, bins and storage areas to facilitate
ef fecti ve waste managenent.

B. Clearly identify containers, bins and storage areas so that recyclable
materials are separated fromtrash and can be transported to respective
recycling facility for processing.

C. Hazardous wastes shall be separated, stored, disposed of according to
| ocal, state, federal regul ations.

3.2 DI SPCSAL

A. Contractor shall be responsible for transporting and di sposi ng of
materials that cannot be delivered to a source-separated or nixed
materials recycling facility to a transfer station or disposal facility
that can accept the materials in accordance with state and federa
regul ati ons.

B. Construction or denolition nmaterials with no practical reuse or that
cannot be sal vaged or recycled shall be disposed of at a landfill or
i nci nerator.

3.3 REPORT

A. Wth each application for progress paynment, submit a sumary of
construction and denolition debris diversion and di sposal including
begi nni ng and endi ng dates of period covered.

B. Quantify all materials diverted fromlandfill disposal through sal vage

or recycling during the period with the receiving parties, dates

renoved, transportation costs, weight tickets, nmanifests, invoices.
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Include the net total costs or savings for each sal vaged or recycled
materi al .
Quantify all materials disposed of during the period with the receiving
parties, dates renoved, transportation costs, weight tickets, tipping
fees, manifests, invoices. Include the net total costs for each
di sposal .

---END- - -
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SECTI ON 03 30 53
( SHORT- FORM) CAST- | N- PLACE CONCRETE

PART 1 - GENERAL
1.1 DESCRI PTI ON\:
This section specifies cast-in-place structural concrete and nateri al
and m xes for other concrete.
1.2 RELATED WORK: NOT USED
1. 3 TOLERANCES:
A ACl 117.
B. Slab Finishes: ACI 117, F-nunber nethod in accordance with ASTM E1155.
1.4 REGULATORY REQUI REMENTS:
A. AClI SP-66 ACI Detailing Manua
B. ACI 318 - Building Code Requirenents for Reinforced Concrete.
1.5 SUBM TTALS:

A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,

AND SAMPLES.
B. Concrete M x Design
C. Shop Drawi ngs: Conpl ete shop draw ngs.

D. Manufacturer's Certificates: Air-entraining adm xture, chem ca
adm xtures, curing conpounds.
1.6 APPLI CABLE PUBLI CATI ONS:
A. Publications |isted below forma part of this specification to extent
referenced. Publications are referenced in text by basic designation

only.
B. American Concrete Institute (ACH):

117-210. ... ... o Specification for Tol erances for Concrete
Construction, Materials and Commentary

211.1-91(R2009)......... Standard Practice for Proportions for Nornmal,
Heavywei ght, and Mass Concrete

211.2-98(R2004)......... Standard Practice for Selecting Proportions for
Structural Lightweight Concrete

301-10......... ... ... Specifications for Structural Concrete

305.1-06................ Specification for Hot Wather Concreting

306. 1-90(R2002) ......... Standard Specification for Cold Wat her
Concreting

SP-66-04 ............... ACl Detailing Manua

318-11. ... .. Bui | di ng Code Requirenents for Structura
Concrete and Conmentary

347-04. ... ... Guide to Formmrk for Concrete
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C. Anerican Society for Testing And Materials (ASTM:

A185/ A185M07. .. ........ Standard Specification for Steel Wl ded Wre
Rei nforcement, Plain, for Concrete Reinforcenent

A615/ ABI5M09. .. ........ Standard Specification for Defornmed and Plain
Carbon Steel Bars for Concrete Reinforcenent

A996/ AQ96M- 09. .. ........ Standard Specification for Rail Steel and Axle
Steel Deforned Bars for Concrete Reinforcenment

C31/C31M10............. Standard Practice for Mking and Curing Concrete
Test Specinens in the Field

C33/C33mlla............ Standard Specification for Concrete Aggregates

C39/C39M12. . ........... Standard Test Method for Conpressive Strength of
Cylindrical Concrete Specinens

Co4/ COAM 12, . ... ... ... Standard Specification for Ready M xed Concrete

C143/C143M10........... Standard Test Method for Slunp of Hydraulic
Cenent Concrete

Cl50-11................. Standard Specification for Portland Cenent

Cl71-07................. Standard Specification for Sheet Material for
Curing Concrete

Cl72-10................. Standard Practice for Sanpling Freshly M xed
Concrete

Cl73-10.......... ... ... Standard Test Method for Air Content of Freshly
M xed Concrete by the Volunetric Method

C192/ C192M07. . ......... Standard Practice for Mking and Curing Concrete
Test Specinens in the Laboratory

C231-10...........v.. Standard Test Method for Air Content of Freshly
M xed Concrete by the Pressure Mt hod

C260-10................. St andard Specification for Air-Entraining
Adm xtures for Concrete

C330-09................. St andard Specification for Lightweight
Aggregates for Structural Concrete

C494/ CA94M 11, . ... ...... Standard Specification for Chem cal Adm xtures
for Concrete

C618-12................. Standard Specification for Coal Fly Ash and Raw
or Cal cined Natural Pozzolan for Use in Concrete

D1751-04(R2008) ........ Standard Specification for Preforned Expansion

Joint Fillers for Concrete Paving and Structura
Construction (Non-extruding and Resilient
Bi t um nous Types)

D4397-10................ Standard Specification for Polyethyl ene Sheeting
for Construction, Industrial and Agricultura
Appl i cations
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E1155-96(2008).......... Standard Test Method for Determ ning F- Fl oor
Fl at ness and F_ Fl oor Level ness Numbers

PART 2 - PRODUCTS
2.1 FORWVE:

Wbod, plywood, netal, or other materials, approved by Contracting
O ficer Representative, of grade or type suitable to obtain type of
finish specified.

2.2 MATERI ALS:

A
B.

ZIrAx=e-"TIT oM Mmoo

v o

Portl and Cenment: ASTM C150, Type | or II.

Fly Ash: ASTM C618, Cass C or F including supplenmentary optiona
requirenents relating to reactive aggregates and alkalis, and | oss on
ignition (LO) not to exceed 5 percent.

NOT USED

Fi ne Aggregate: ASTM C33.

Li ght wei ght Aggregate for Structural Concrete: ASTM C330, Table 1
M xi ng Water: Fresh, clean, and potable.

NOT USED

Chem cal Adm xtures: ASTM C494.

NOT USED

NOT USED

NOT USED

Expansi on Joint Filler: ASTM D1751

Sheet Materials for Curing Concrete: ASTM Cl171

Abr asi ve Aggregates: Al um num oxide grains or emery grits.

NOT USED

Liquid Densifier/Sealer: 100 percent active col orless aqueous siliconate
sol uti on.

Grout, Non-Shrinking: Prem xed ferrous or non-ferrous, m xed and applied
in accordance with manufacturer's reconmmendati ons. G out shall show no
settlenent or vertical drying shrinkage at 3 days or thereafter based on
initial measurenent made at tine of placement, and produce a conpressive
strength of at |east 18npa (2500 psi) at 3 days and 35nmpa (5000 psi) at
28 days.

2.3 CONCRETE M XES:

A

Desi gn of concrete m xes using materials specified shall be the
responsibility of the Contractor as set forth under Option C of ASTM
C94.

Conpressive strength at 28 days shall be not |ess than 4000 psi.
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C. Establish strength of concrete by testing prior to beginning concreting

operation.

Test consists of average of three cylinders made and cured in

accordance with ASTM C192 and tested in accordance with ASTM C39.
D. Maxi mum slunp for vibrated concrete is 100 mm (4 inches) tested in

accordance with ASTM C143.
E. Cenent and water factor (See Table I):

TABLE | - CEMENT AND WATER FACTORS FOR CONCRETE
Concrete: Strength Non- Ai r- Entrai ned Air-Entrained
Mn. 28 Day Conp. M n. Cenent Max. Water M n. Cenent Max. Water
Str. kg/m? (1 bs/c. | ement Ratio kgl n? Cement Ratio
MPa (psi) yd) (I'bs/c. yd)
35 (5000) %3 375 (630) 0. 45 385 (650) 0. 40
30 (4000)*3 325 (550) 0.55 340 (570) 0.50
25 (3000) %3 280 (470) 0. 65 290 (490) 0. 55
25 (3000) %2 300 (500) R 310 (520) .

m xes are used, the proposed m x design shall achieve a
conpressive strength 8.3 MPa (1200 psi) in excess of f'c. For
concrete strengths above 35 Mpa (5000 psi), the proposed m x design
shal | achieve a conpressive strength 9.7 MPa (1400 psi) in excess of

Li ght wei ght Structural Concrete. Punp m xes nmay require higher cenent

For concrete exposed to high sulfate content soils maxi mum water
cenent ratio is 0.44.

1. If tria
f’c.
2.
val ues.
3.
4,

Determ ned by Laboratory in accordance with ACl 211.1 for norna
concrete or ACI 211.2 for |ightweight structural concrete.

2.4 BATCHI NG & M Xl NG
A. Store, batch, and m x nmaterials as specified in ASTM C94.

1

Job-M xed: Concrete mxed at job site shall be mixed in a batch m xer
in manner specified for stationary mxers in ASTM C94.

Ready- M xed: Ready-m xed concrete conply with ASTM C94, except use of
non-agi tating equi pment for transporting concrete to the site wll
not be permtted. Wth each | oad of concrete delivered to project,
ready- m xed concrete producer shall furnish, in duplicate
certification as required by ASTM C94.

M xi ng structural |ightweight concrete: Charge m xer with 2/3 of

total mxing water and all of the aggregate. M x ingredients for not
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| ess than 30 seconds in a stationary nixer or not |ess than 10

revol utions at mxing speed in a truck m xer. Add remai ning m xing
wat er and ot her ingredients and continue m xi ng. Above procedure nay
be nodified as recommended by aggregate producer

PART 3 - EXECUTI ON
3.1 FORMAORK

A

Installation conformto ACl 347. Sufficiently tight to hold concrete

wi t hout | eakage, sufficiently braced to withstand vibration of concrete,

and to carry, without appreciable deflection, all dead and live |loads to

whi ch they nmay be subj ected.

Treating and Wetting: Treat or wet contact forns as follows:

1. Coat plywood and board forns with non-staining formsealer. In hot
weat her cool forns by wetting with cool water just before concrete is
pl aced.

2. Cean and coat renovable netal forns with light formoil before
reinforcenent is placed. In hot weather cool netal forns by
t horoughly wetting with water just before placing concrete.

3. Use sealer on reused plywood forns as specified for new nmateri al

Inserts, sleeves, and simlar itens: Flashing reglets, masonry ties,

anchors, inserts, wires, hangers, sleeves, boxes for floor hinges and

other itens specified as furni shed under this and ot her sections of
specifications and required to be in their final position at tine
concrete is placed shall be properly |located, accurately positioned and
built into construction, and nai ntai ned securely in place.

D. Construction Tol erances:

1. Contractor is responsible for setting and maintai ning concrete
formmrk to assure erection of conpleted work within tol erances
specified to acconmodate installation or other rough and finish
materials. Renedial work necessary for correcting excessive
tolerances is the responsibility of the Contractor. Erected work that
exceeds specified tolerance limts shall be renedied or renoved and
repl aced, at no additional cost to the Governnent.

2. Permissible surface irregularities for various classes of materials
are defined as "finishes" in specification sections covering
i ndi vidual materials. They are to be distinguished fromtol erances
specified which are applicable to surface irregularities of
structural elenents.
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3.2 REI NFORCEMENT: NOT USED

3.3 VAPOR BARRI ER: NOT USED

3.4 PLACI NG CONCRETE

A

Renove water from excavations before concrete is placed. Renove hardened
concrete, debris and other foreign materials frominterior of forns, and
frominside of m xing and conveyi ng equi pment. Cbtain approval of
Contracting O ficer Representative before placing concrete. Provide
screeds at required elevations for concrete slabs.

Bef ore pl aci ng new concrete on or agai nst concrete which has set,

exi sting surfaces shall be roughened and cleaned free fromall |aitance,
foreign matter, and | oose particles.

Convey concrete fromm xer to final place of deposit by nethod which
wi Il prevent segregation or |oss of ingredients. Do not deposit in work
concrete that has attained its initial set or has contained its water or
cenent nore than 1 1/2 hours. Do not allow concrete to drop freely nore
than 1500 mm (5 feet) in unexposed work nor nore than 900 mm (3 feet) in
exposed work. Place and consolidate concrete in horizontal |ayers not
exceeding 300 mm (12 inches) in thickness. Consolidate concrete by

spadi ng, rodding, and nechanical vibrator. Do not secure vibrator to
forms or reinforcenent. Vibration shall be carried on continuously with
pl aci ng of concrete.

Hot weat her placing of concrete: Follow recomendations of ACI 305R to
prevent problens in the manufacturing, placing, and curing of concrete
that can adversely affect the properties and serviceability of the

har dened concrete.

Col d weat her placing of concrete: Follow recomendati ons of ACI 306R, to
prevent freezing of thin sections |ess than 300 nm (12 inches) and to
permt concrete to gain strength properly, except that use of cal cium
chloride shall not be permitted without witten approval from
Contracting O ficer Representative.

3.5 PROTECTI ON AND CURI NG

Prot ect exposed surfaces of concrete fromprenmature drying, wash by rain
or running water, wind, nechanical injury, and excessively hot or cold
tenperature. Curing nethod shall be subject to approval by Contracting
O ficer Representative.
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3.6 FORM REMOVAL:

Fornms remain in place until concrete has a sufficient strength to carry

its own weight and | oads supported. Renoval of forns at any tinme is the

Contractor's sole responsibility.

3. 7 SURFACE PREPARATI ON
I mredi ately after forns have been renoved and work has been exam ned and
approved by Contracting O ficer Representative, renove | oose naterials,
and patch all stone pockets, surface honeyconb, or sinmilar deficiencies
with cement nortar nade with 1 part portland cement and 2 to 3 parts
sand.
3.8 FI NI SHES:
A. Sl ab Finishes:

1. Scratch Finish: Slab surfaces to receive a bonded applied
cenentitious application shall all be thoroughly raked or wire
broomed after partial setting (within 2 hours after placing) to
roughen surface to insure a pernmanent bond between base sl ab and
applied cenentitious materials.

2. Floating: Allow water brought to surface by float used for rough
finishing to evaporate before surface is again floated or trowel ed.
Do not sprinkle dry cenent on surface to absorb water.

3. Float Finish: Ranps, stair treads, and platforns, both interior and
exterior, equipnent pads, and slabs to receive non-cenentitious
materials, except as specified, shall be screened and floated to a
snoot h dense finish. After first floating, while surface is stil
soft, surfaces shall be checked for alignnent using a straightedge or
tenplate. Correct high spots by cutting dowmn with a trowel or simlar
tool and correct low spots by filling in with naterial of same
conposition as floor finish. Renbve any surface projections on
floated finish by rubbing or dry grinding. Refloat the slab to a
uni form sandy texture.

4. Steel Trowel Finish: Applied toppings, concrete surfaces to receive
resilient floor covering or carpet, future floor roof and all
nonol ithic concrete floor slabs exposed in finished work and for
whi ch no other finish is shown or specified shall be steel trowel ed.
Final steel troweling to secure a snooth, dense surface shall be
del ayed as | ong as possible, generally when the surface can no | onger
be dented with finger. During final troweling, tilt steel trowel at a
slight angle and exert heavy pressure on trowel to conpact cenent
paste and form a dense, snooth surface. Finished surface shall be
free of trowel marks, uniformin texture and appearance.
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5. Finished slab flatness (FF) and | evel ness (FL) values conply with the

foll owi ng m ni mum requirenents:

Sl ab on grade & Shored suspended
sl abs

Unshor ed suspended sl abs

Specified overall value Fg 25/F_ 20

Speci fied overall value Fr 25

M ni mum | ocal val ue F- 17/ F_ 15

M ni mum | ocal val ue Fe 17

3.9 SURFACE TREATMENTS:

A. Surface treatnents shall be m xed and applied in accordance with
manuf acturer's printed instructions.

3.10 APPLI ED TOPPI NG NOT USED

3. 11 RESURFACI NG FLOORS: NOT USED

3.12 RETAI NI NG WALLS: NOT USED

3. 13 PRECAST CONCRETE | TEMS: NOT USED

- - -END- - -
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SECTI ON 07 84 00
FI RESTOPPI NG

PART 1 CGENERAL
1.1 DESCRI PTI ON
A. Closures of openings in walls, floors, and roof decks agai nst
penetration of flane, heat, and snoke or gases in fire resistant rated
construction.
B. Closure of openings in walls against penetration of gases or snmoke in
snoke partitions.
1. 2 RELATED WORK
A. Seal ants and application: Section 07 92 00, JO NT SEALANTS.
1.3 SUBM TTALS
A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, AND SAMPLES
B. Manufacturers literature, data, and installation instructions for types
of firestopping and snoke stopping used.
C. List of FM UL, or WH classification nunber of systens installed
D. Certified | aboratory test reports for ASTM E814 tests for systens not
listed by FM UL, or WH proposed for use.
1.4 DELI VERY AND STORAGE
A. Deliver materials in their original unopened containers wth
manufacturer’s name and product identification.
B. Store in a location providing protection from damage and exposure to
t he el ements.
1.5 WARRANTY
Fi rest oppi ng work subject to the terms of the Article “Warranty of
Construction”, FAR cl ause 52.246-21, except extend the warranty period
to five years.
1.6 QUALI TY ASSURANCE
FM UL, or WH or other approved | aboratory tested products wll be
accept abl e.
1.7 APPLI CABLE PUBLI CATI ONS
A. Publications |listed below forma part of this specification to the
extent referenced. Publications are referenced in the text by the basic
desi gnati on only.
B. American Society for Testing and Materials (ASTM:
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E84-10.................. Surface Burning Characteristics of Building
Materi al s
E814-11................. Fire Tests of Through-Penetration Fire Stops

C. Factory Miutual Engi neering and Research Corporation (FM:
Annual |ssue Approval Guide Building Mterials
D. Underwriters Laboratories, Inc. (UL):
Annual |ssue Building Materials Directory
Annual |ssue Fire Resistance Directory
1479-10. ... ... Fire Tests of Through-Penetration Firestops
E. Warnock Hersey (WH):
Annual |ssue Certification Listings
PART 2 - PRODUCTS
2.1 FI RESTOP SYSTEMS

A. Use either factory built (Firestop Devices) or field erected (through-
Penetration Firestop Systens) to forma specific building system
mai ntaining required integrity of the fire barrier and stop the passage
of gases or snoke.

B. Through-penetration firestop systens and firestop devices tested in
accordance with ASTM E814 or UL 1479 using the "F" or "T" rating to
maintain the sane rating and integrity as the fire barrier being
sealed. "T" ratings are not required for penetrations snaller than or
equal to 100 nm (4 in) nominal pipe or 0.01 n? (16 sq. in.) in overal
cross sectional area.

C. Products requiring heat activation to seal an opening by its
i ntumescence shall exhibit a denonstrated ability to function as
designed to maintain the fire barrier

D. Firestop seal ants used for firestopping or snoke sealing shall have
foll owi ng properties:

1. Contain no flammable or toxic solvents.

2. Have no dangerous or flammbl e out gassing during the drying or
curing of products.

3. Water-resistant after drying or curing and unaffected by high
hum dity, condensation or transient water exposure.

4. \When used in exposed areas, shall be capable of being sanded and
finished with simlar surface treatnents as used on the surroundi ng

wal | or floor surface.
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Fi restoppi ng system or devices used for penetrations by glass pipe,

pl astic pipe or conduits, unenclosed cables, or other non-netallic

materials shall have followi ng properties:

1. Cassified for use with the particular type of penetrating materia
used.

2. Penetrations containing |oose electrical cables, conputer data
cabl es, and comuni cations cabl es protected using firestopping
systens that allow unrestricted cable changes w thout damage to the
seal

3. Intunescent products which would expand to seal the opening and act
as fire, snoke, toxic funmes, and, water seal ant.

Maxi mum fl ame spread of 25 and snoke devel opnent of 50 when tested in

accordance with ASTM E84.

FM UL, or WHrated or tested by an approved | aboratory in accordance

with ASTM E814

Materials to be asbhestos free.

2.2 SMOKE STOPPI NG I N SMOKE PARTI TI ONS

A

Use silicone sealant in snoke partitions as specified in Section 07 92
00, JO NT SEALANTS.

Use mineral fiber filler and bond breaker behind seal ant.

Seal ants shall have a maxi mum fl ane spread of 25 and snoke devel oped of
50 when tested in accordance with E84.

When used in exposed areas capabl e of being sanded and finished with
simlar surface treatnents as used on the surrounding wall or fl oor

sur face.

PART 3 - EXECUTI ON
3.1 EXAM NATI ON

Submit product data and installation instructions, as required by
article, submttals, after an on site exam nation of areas to receive

firestopping.

3. 2 PREPARATI ON

A

Renove dirt, grease, oil, loose materials, or other substances that
prevent adherence and bonding or application of the firestopping or
snoke stopping materials.

Renove insul ation on insulated pipe for a distance of 150 nm (si X
inches) on either side of the fire rated assenbly prior to applying the
firestopping materials unless the firestopping materials are tested and

approved for use on insul ated pipes.
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3.3 | NSTALLATI ON

A. Do not begin work until the specified material data and installation
i nstructions of the proposed firestopping systens have been subnitted
and approved.

B. Install firestopping systens with snoke stopping in accordance with FM
UL, WH, or other approved systemdetails and installation instructions.

C. Install snpke stopping seals in snbke partitions.

3.4 CLEAN-UP AND ACCEPTANCE OF WORK

A. As work on each floor is conpleted, renove materials, litter, and
debris.

B. Do not nove materials and equi pnent to the next-schedul ed work area
until conpleted work is inspected and accepted by the Contracting
Officer’s Representative (COR).

C. Cean up spills of liquid type naterials.

---END- - -
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SECTION 07 92 00
JO NT SEALANTS

PART 1 - CGENERAL
1.1 DESCRI PTI ON

Section covers all sealant materials and their application, wherever

required for conplete installation of building materials or systens.

1.2 RELATED WORK

A

Fi rest oppi ng penetrations: Section 07 84 00, FlIRESTOPPI NG.

1.3 QUALITY CONTRCL:

A

Installer Qualifications: An experienced installer who has specialized

ininstalling joint sealants simlar in material, design, and extent to

those indicated for this Project and whose work has resulted in joint-

seal ant installations with a record of successful in-service

per f or mance.

Source Limtations: Obtain each type of joint sealant through one

source froma single manufacturer.

Product Testing: Obtain test results froma qualified testing agency

based on testing current sealant fornulations within a 12-nonth peri od.

1. Testing Agency Qualifications: An independent testing agency
qualified according to ASTM C1021

NOT USED

VOC: Acrylic latex and Silicon sealants shall have | ess than 50g/1 VOC

content.

1.4 SUBM TTALS

A

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, AND SAMPLES.

Manuf acturer's installation instructions for each product used.

NOT USED

Manuf acturer's Literature and Dat a:

1. Sealing conpound, each type, including conpatibility when different

sealants are in contact with each other

1.5 PRQJECT CONDI TI ONS

A

Envi ronmental Limtations:
1. Do not proceed with installation of joint sealants under follow ng

condi ti ons:
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a. Wien anbient and substrate tenperature conditions are outside
limts permtted by joint sealant nanufacturer or are below 4.4 °C
(40 °F).

b. When joint substrates are wet.

B. Joint-Wdth Conditions:
1. Do not proceed with installation of joint seal ants where joint

wi dths are | ess than those allowed by joint sealant manufacturer for

applications indicated.

C. Joint-Substrate Conditions:

1. Do not proceed with installation of joint sealants unti
contam nants capable of interfering with adhesion are renoved from
joint substrates
1.6 DELI VERY, HANDLI NG AND STORAGE

A. Deliver materials in manufacturers' original unopened containers, wth
brand nanmes, date of nanufacture, shelf life, and naterial designation
clearly marked thereon

B. Carefully handle and store to prevent inclusion of foreign materials.

C. Do not subject to sustained tenperatures exceeding 32° C (90° F) or |less
than 5° C (40° F).

1.7 DEFI NI TI ONS

A. Definitions of terns in accordance with ASTM C717 and as specified.

B. Back-up Rod: A type of seal ant backi ng.

C. Bond Breakers: A type of seal ant backi ng.

D. Filler: A sealant backing used behind a back-up rod.

1. 8 WARRANTY:

A. Warranty exterior sealing against |eaks, adhesion, and cohesive
failure, and subject to terns of "Warranty of Construction", FAR cl ause
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 Governnment of other rights Government may have under ot her
provi sions of Contract Documents and shall be in addition to, and run
concurrent with, other warranti es made by Contractor under requirenents
of Contract Documents.

1.9 APPLI CABLE PUBLI CATI ONS:

A. Publications listed below forma part of this specification to extent
referenced. Publications are referenced in text by basic designation
only.
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B. American Society for Testing and Materials (ASTM:

C509-06................. El astonmeric Cellular Preformed Gasket and
Sealing Material.

C612-10...... ... M neral Fiber Block and Board Ther nal
I nsul ati on.

Cr17-10................. Standard Term nol ogy of Building Seals and
Seal ant s.

C834-10........... ... Lat ex Seal ants.

C920-10. ... i El astomeri c Joi nt Seal ants.

C1021-08................ Laboratories Engaged in Testing of Building
Seal ant s.

Cl1193-09................ Standard Cuide for Use of Joint Seal ants.

C1330-02 (R2007)........ Cylindrical Sealant Backing for Use with Cold
Li quid Applied Seal ants.

D1056-07................ Specification for Flexible Cellular Mterials—
Sponge or Expanded Rubber.

E84-09.................. Surface Burning Characteristics of Building
Mat eri al s.

C. Seal ant, Waterproofing and Restoration Institute (SWRl).
The Professionals” Guide
PART 2 - PRODUCTS

2.1 SEALANTS:
A S 1:
1. ASTM C920, pol yurethane or polysulfide.
2. Type M
3. Cass 25.
4. Grade NS.
5. Shore A hardness of 20-40

1. ASTM C920, pol yurethane or polysulfide.
2. Type M
3. Cass 25.
4. G ade P.
5. Shore A hardness of 25-40.
C S-3:
1. ASTM C920, pol yurethane or polysulfide.
2. Type S
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Class 25, joint novenent range of plus or

Grade NS.
Shore A hardness of 15-25.

M ni mum el ongati on of 700 percent.

ASTM C920 pol yuret hane or polysul fide.
Type S.

Cl ass 25.

Grade NS.

Shore A hardness of 25-40.

ASTM C920, pol yurethane or pol ysul fide.

Type S.

C ass 25.

G ade P.

Shore hardness of 15-45.

ASTM C920, silicone, neutral cure.
Type S.

m nus 50 percent.

12-11

Class: Joint novenent range of plus 100 percent to mnus 50 percent.

Grade NS.
Shore A hardness of 15-20.

M ni mum el ongati on of 1200 percent.

ASTM C920, silicone, neutral cure.
Type S.

Cl ass 25.

Grade NS.

Shore A hardness of 25-30.
Structural glazing application.

S- 8:

1.
2.
3.
4.
5.
6.

ASTM C920, silicone, acetoxy cure.
Type S.

G ass 25.

Grade NS.

Shore A hardness of 25-30.
Structural gl azing application.

S-9:

07 92 00 - 4



12-11

1. ASTM C920 silicone.
2. Type S
3. O ass 25.
4. Grade NS.
5. Shore A hardness of 25-30.
6. Non-yell owi ng, m | dew resistant.
J. S-10:
1. ASTMC C920, coal tar extended fuel resistance pol yurethane.
2. Type MS.
3. O ass 25.

4. Gade P/ NS.
5. Shore A hardness of 15-20.

K. S-11:

1. ASTM C920 pol yur et hane.

2. Type MS.

3. dass 25.

4. Grade P/ NS

5. Shore A hardness of 35 to 50.
L. S-12:

1. ASTM C920, pol yuret hane.

2. Type MS.

3. Cass 25, joint novenent range of plus or minus 50 percent.
4. Grade P/ NS
5. Shore A hardness of 25 to 50.
2.2 NOT USED
2.3 COLOR
A. Seal ants used with exposed masonry shall match color of nortar joints.
B. Seal ants used with unpainted concrete shall nmatch col or of adjacent
concrete.
C. Color of sealants for other locations shall be light gray or al um num
unl ess specified otherw se.
2.4 JO NT SEALANT BACKI NG
A. Ceneral: Provide seal ant backings of nmaterial and type that are
nonstai ning; are conpatible with joint substrates, sealants, priners,
and other joint fillers; and are approved for applications indicated by
seal ant manufacturer based on field experience and | aboratory testing.
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B. Cylindrical Seal ant Backings: ASTM C1330, of type indicated bel ow and
of size and density to control seal ant depth and otherw se contribute
to produci ng opti num seal ant perfornmance:

1. Type C. Cosed-cell material with a surface skin.

C. Elastoneric Tubing Seal ant Backi ngs: Neoprene, butyl, EPDM or silicone

t ubi ng conplying with ASTM D1056, nonabsorbent to water and gas, and

capabl e of remmining resilient at tenperatures down to nminus 32° C

(mnus 26° F). Provide products with | ow conpression set and of size and
shape to provide a secondary seal, to control seal ant depth, and
ot herwi se contribute to opti num seal ant performance
D. Bond- Breaker Tape: Polyethylene tape or other plastic tape reconmmended
by seal ant manufacturer for preventing sealant fromadhering to rigid,
inflexible joint-filler materials or joint surfaces at back of joint
where such adhesion would result in sealant failure. Provide self-
adhesi ve tape where applicabl e.
2.5 FI LLER:
A. Mneral fiber board: ASTM C612, Cass 1
B. Thickness sane as joint w dth.
C. Depth to fill void conpletely behind back-up rod.
2.6 PRI MER:
A. As recommended by manufacturer of sealant naterial
B. Stain free type
2.7 CLEANERS- NON POURQUS SURFACES:
Chemi cal cleaners acceptable to manufacturer of seal ants and seal ant
backing material, free of oily residues and ot her substances capabl e of
staining or harm ng joint substrates and adjacent non-porous surfaces
and fornul ated to pronote adhesion of seal ant and substrates.
PART 3 - EXECUTI ON
3.1 | NSPECTI ON
A. Inspect substrate surface for bond breaker contanination and unsound
materi al s at adherent faces of seal ant.
B. Coordinate for repair and resol ution of unsound substrate material s.
C. Inspect for uniformjoint widths and that di nensions are within
tol erance established by seal ant nanuf acturer.
3. 2 PREPARATI ONS

A. Prepare joints in accordance with manufacturer's instructions and SWRI
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B. Clean surfaces of joint to receive sealants leaving joint dry to the
touch, free fromfrost, noisture, grease, oil, wax, |acquer paint, or
other foreign matter that would tend to destroy or inpair adhesion
1. Clean porous joint substrate surfaces by brushing, grinding, blast

cl eani ng, mechani cal abradi ng, or a conbination of these nethods to
produce a cl ean, sound substrate capable of devel opi ng opti num bond
with joint seal ants.

2. Remove | oose particles remaining fromabove cl eani ng operations by
vacuum ng or blowi ng out joints with oil-free conpressed air. Porous
joint surfaces include the follow ng:

a. Concrete.
b. Masonry.

3. Renove | aitance and formrel ease agents from concrete.

4. O ean nonporous surfaces with chenical cleaners or other neans that
do not stain, harmsubstrates, or |eave residues capabl e of
interfering with adhesion of joint seal ants.

a. Metal

b. d ass.

c. Porcel ain enanel

d. 4 azed surfaces of ceranmic tile.

C. Do not cut or danmge joint edges.

D. Apply masking tape to face of surfaces adjacent to joints before
appl yi ng seal i ng conpounds.

1. Do not |eave gaps between ends of seal ant backings.

2. Do not stretch, twi st, puncture, or tear seal ant backings.

3. Renpbve absorbent seal ant backi ngs that have becone wet before
seal ant application and replace themwith dry naterial s.

E. Apply primer to sides of joints wherever required by conpound
manuf acturer's printed instructions.

1. Apply primer prior to installation of back-up rod or bond breaker
t ape.

2. Use brush or other approved neans that will reach all parts of
joints.

F. Take all necessary steps to prevent three sided adhesion of seal ants.

3.3 BACKI NG | NSTALLATI ON:
A. Install back-up material, to formjoints enclosed on three sides as

required for specified depth of seal ant.
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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 seal ants.

D. Install back-up rod, w thout puncturing the material, to a uniform
depth, within plus or minus 3 mm(1/8 inch) for seal ant depths
speci fi ed.

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
opposi ng surfaces.

F. Take all necessary steps to prevent three sided adhesion of seal ants.

3.4 SEALANT DEPTHS AND GEOVETRY

A At widths up to 6 nm (1/4 inch), sealant depth equal to wi dth.

B. At widths over 6 mm (1/4 inch), sealant depth 1/2 of width up to 13 nm
(1/2 inch) maxi num depth at center of joint with seal ant thickness at
center of joint approximately 1/2 of depth at adhesi on surface.

3.5 I NSTALLATI ON

A. CGeneral:

1. Apply sealants only when anbi ent tenperature is between
5° C and 38° C (40° and 100° F).

2. Do not use polysul fide base seal ants where seal ant may be exposed to
fumes from bitum nous materials, or where water vapor in continuous
contact with cenentitious materials nay be present.

3. Do not use sealant type listed by manufacture as not suitable for
use in locations specified.

4. Apply sealing conpound in accordance with manufacturer's printed

i nstructions.
Avoi d dropping or snearing conpound on adj acent surfaces.
Fill joints solidly with conmpound and fini sh conpound snoot h.

Tool joints to concave surface unless shown or specified otherw se.

© N o 0

Fi ni sh paving or floor joints flush unless joint is otherw se
det ai | ed.
9. Apply conmpounds with nozzle size to fit joint wdth.
10. Test sealants for conpatibility with each other and substrate. Use
only conpatibl e seal ant.
B. For application of sealants, follow requirenents of ASTM C1193 unl ess

speci fied otherw se.
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VWhere gypsum board partitions are of sound rated, fire rated, or snopke
barrier construction, follow requirements of ASTM C919 only to seal all
cut-outs and intersections with the adjoining construction unless

speci fied otherw se.

1. Apply a 6 nm (1/4 inch) mninum bead of seal ant each side of runners
(tracks), including those used at partition intersections with
dissimlar wall construction

2. Coordinate with application of gypsumboard to install seal ant
i mediately prior to application of gypsum board.

3. Partition intersections: Seal edges of face |ayer 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 sinilar
penetrations. To seal electrical boxes, seal sides and backs.

5. Control Joints: Before control joints are installed, apply seal ant
in back of control joint to reduce flanking path for sound through

control joint.

3.6 FIELD QUALI TY CONTROL:

A

Fi el d- Adhesi on Testing: Field-test joint-sealant adhesion to joint

substrates as recommended by seal ant manufacturer.

I nspect joints for conplete fill, for absence of voids, and for joint

configuration conplying with specified requirenents.

I nspect tested joints and report on foll ow ng:

1. Whether sealants in joints connected to pulled-out portion failed to
adhere to joint substrates or tore cohesively.

2. Compare these results to determne if adhesi on passes seal ant
manufacturer’s field-adhesi on hand-pull test criteria.
Wet her sealants filled joint cavities and are free from voids.

4. \Wet her seal ant di nensions and configurations conply with specified
requi renments.

NOT USED

Repair sealants pulled fromtest area by applying new seal ants

foll owi ng sanme procedures used to originally seal joints. Ensure that

original sealant surfaces are clean and new seal ant contacts origina

seal ant .
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F. Evaluation of Field-Test Results: Seal ants not evidenci ng adhesive
failure fromtesting or nonconpliance with other indicated
requi rements, will be considered satisfactory. Renove seal ants that
fail to adhere to joint substrates during testing or to conply with
other requirements. Retest failed applications until test results
prove sealants conply with indicated requirenents.
3.7 CLEANI NG
A. Fresh conpound accidentally sneared on adj oi ning surfaces: Scrape off
i mediately and rub clean with a solvent as recommended by the seal ant
manuf act ur er.
B. After filling and finishing joints, renmove masking tape.

C. Leave adjacent surfaces in a clean and unstai ned condition

3. 8 LOCATI ONS
A. Interior sealing:
1. Typical Narrow Joint 6 nm (1/4 inch) at conduit penetrations where
firestopping is required: Types C-1 and C- 2.

- - -END- - -
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SECTI ON 09 91 00
PAI NTI NG

PART 1- GENERAL
1.1 DESCRI PTI ON
A. Section specifies field painting.
B. Section specifies prime coats which nay be applied in shop under other
sections.
C. Painting includes coatings specified.
1.2 RELATED WORK- NOT USED
1.3 SUBM TTALS
A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.
B. Manufacturer's Literature and Data:
Before work is started, or sanple panels are prepared, submt
manufacturer's literature, the current Master Painters Institute (MPl)
"Approved Product List" indicating brand | abel, product nane and product
code as of the date of contract award, will be used to determ ne
conpliance with the subnittal requirenments 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 systemis to be froma single manufacturer. Al coats on a
particul ar substrate nust be froma single manufacturer. No variation from
the MPI "Approved Product List" where applicable is acceptable.
C. Sampl e Panel s:
1. After painters' materials have been approved and before work is started
submt sanpl e panels showi ng each type of finish and col or specified.
2. Panels to show col or: Conposition board, 100 by 250 by 3 nm (4 inch by
10 inch by 1/8 inch).

Attach | abels to panel stating the foll ow ng:

a. Federal Specification Nunmber or manufacturers name and product
nunber of paints used

b. c. Product type and col or

d. Name of project.
5. Strips showing not less than 50 mm (2 inch) wi de strips of undercoats

and 100 mm (4 inch) wide strip of finish coat.

D. Manufacturers' Certificates indicating conpliance with specified
requirenents:
1. Manufacturer's paint substituted for Federal Specification paints neets

or exceeds performance of paint specified.
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Hi gh tenperature al um num paint.
Epoxy coati ng.

B wnb

I ntunmescent clear coating or fire retardant paint.
5. Plastic floor coating.

1.4 DELI VERY AND STORACE

A

Deliver materials to site in manufacturer's seal ed container marked to
show f ol | owi ng:

1. Name of manufacturer

2. Product type.

3. Batch nunber.

4. Instructions for use.

5. Safety precautions.

In addition to manufacturer's | abel, provide a |label legibly printed as
fol | ow ng:

1. Federal Specification Nunber, where applicable, and nane of material
2. Surface upon which material is to be applied.

3. If paint or other coating, state coat types; prinme, body or finish
Mai ntai n space for storage, and handling of painting materials and

equi pment in a neat and orderly condition to prevent spontaneous
conbustion fromoccurring or igniting adjacent itens.

Store materials at site at |east 24 hours before using, at a tenperature
bet ween 18 and 30 degrees C (65 and 85 degrees F).

1.5 MOCK- UP PANEL NOT USED

1.6 APPLI CABLE PUBLI CATI ONS

A

Publications listed below forma part of this specification to the extent
referenced. Publications are referenced in the text by basic designation
only.
Ameri can Conference of Governnental |ndustrial Hygienists (ACAH):
ACA H TLV-BKLT-2012..... Threshold Limt Values (TLV) for Chem ca
Subst ances and Physical Agents and Bi ol ogi cal
Exposure | ndices (BElS)
ACGE H TLV-DCC-2012...... Docunentation of Threshold Limt Val ues and
Bi ol ogi cal Exposure Indices, (Seventh Edition)
Ameri can National Standards Institute (ANSI):

Al3.1-07................ Schene for the Identification of Piping Systens
Ameri can Society for Testing and Materials (ASTM:

D260-86.......... Boi |l ed Linseed Q|

Commercial Item Description (CID):

A-A-1555. ... .. ... ... .. Wat er Paint, Powder (Cenentitious, Wite and

Col ors) (WPC) (cancell ed)
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A-A-3120................ Pai nt, For Swi nmm ng Pools (RF) (cancell ed)
Federal Specifications (Fed Spec):
TT-P-1411A. . ... ......... Pai nt, Copol yner-Resin, Cenentitious (For

Wat er proofing Concrete and Masonry Walls) (CEP)
Master Painters Institute (MPl):

No. 1-12................ Al um num Pai nt (AP)

No. 4-12................ Interior Latex Block Filler

No. 18-12............... Organic Zinc Rich Priner

No. 22-12............... Al um num Pai nt, H gh Heat (up to 590% - 1100F)
(HR)

No. 26-12............... Cenentitious Gal vanized Metal Prinmer

No. 31-12............... Pol yur et hane, Moi sture Cured, Cear doss (PV)

No. 36-12............... Knot Seal er

No. 43-12............... Interior Satin Latex, MPI d oss Level 4

No. 44-12............... Interior Low Sheen Latex, MPI d oss Level 2

No. 45-12............... Interior Priner Sealer

No. 46-12............... Interior Enamel Undercoat

No. 47-12............... Interior Al kyd, Sem -d oss, MPI doss Level 5 (AK)

No. 48-12............... Interior Alkyd, doss, MPI doss Level 6 (AK)

No. 49-12............... Interior Alkyd, Flat, MPI doss Level 1 (AK)

No. 50-12............... Interior Latex Primer Seal er

No. 51-12............... Interior Al kyd, Eggshell, MPI G oss Level 3

No. 52-12............... Interior Latex, MPI doss Level 3 (LE)

No. 53-12............... Interior Latex, Flat, MPI doss Level 1 (LE)

No. 54-12............... Interior Latex, Sem -d oss, MPI doss Level 5 (LE)

No. 59-12............... Interior Al kyd Porch & Floor Enanel, Low d oss
(FB)

No. 60-12............... Interior Latex Porch & Floor Paint, Low d oss

No. 66-12............... Interior Alkyd Fire Retardant, C ear Top-Coat (ULC
Approved) (FC)

No. 67-12............... Interior Latex Fire Retardant, Top-Coat (ULC
Approved) (FR)

No. 68-12............... Interior Latex Porch & Floor Paint, doss

No. 71-12............... Pol yur et hane, Moi sture Cured, Cear, Flat (PV)

No. 74-12............... Interior Al kyd Varnish, Sem -d oss

No. 77-12............... Epoxy Cold Cured, d oss (EC

No. 79-12............... Mari ne Al kyd Metal Priner

No. 90-12............... Interior Whod Stain, Sem -Transparent (W5)

No. 91-12............... Wod Filler Paste

No. 95-12............... Fast Drying Metal Priner

No. 98-12............... Hi gh Buil d Epoxy Coati ng
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No. 101-12.............. Epoxy Anti-Corrosive Metal Prinmer

No. 108-12.............. Hi gh Build Epoxy Coating, Low d oss (EC

No. 114-12.............. Interior Latex, doss (LE) and (LG

No. 135-12.............. Non- Cenenti tious Gal vani zed Pri ner

No. 138-12.............. Interior H gh Perfornmance Latex, MPI d oss Level 2
(LF)

No. 139-12.............. Interior H gh Perfornmance Latex, MPI d oss Level 3
(LL)

No. 140-12.............. Interior H gh Performance Latex, MPI d oss Level 4

No. 141-12.............. Interior H gh Perfornmance Latex (SG Ml d oss
Level 5

H Steel Structures Painting Council (SSPC):
SSPC SP 1-04 (R2004)....Solvent C eaning
SSPC SP 2-04 (R2004)....Hand Tool C eaning
SSPC SP 3-04 (R2004)....Power Tool C eaning
PART 2 - PRODUCTS

2.1 MATERI ALS

A. ldentity markers options:
1. Pressure sensitive vinyl markers.
2. Snap-on coil plastic markers.
Al um num Paint (AP): MPI 1.
Interior Latex Block Filler: Ml 4.
Interior Satin Latex: MPl 43.
Interior Low Sheen Latex: MPl 44,
Interior Primer Sealer: Ml 45,
Interior Latex Prinmer Sealer: Ml 50.
Interior Latex, MPI doss Level 3 (LE): MPI 52.
Interior Latex, Flat, MPI doss Level 1 (LE): MPI 53.
Interior Latex, Sem -d oss, MPI doss Level 5 (LE): MPI 54,
Interior latex, doss (LE) and (LG: M 114.
Interior H gh Performance Latex, MPlI d oss Level 2(LF): MPI 138.
Interior H gh Performance Latex, MPI d oss Level 3 (LL): MPI 139.
Interior H gh Performance Latex, MPI d oss Level 4: Ml 140.
. Interior H gh Performance Latex (SG, MPI d oss Level 5. MPI 141.
2.2 PAINT PROPERTI ES

A. Use ready-m xed (including colors), except two conponent epoxies,

oczrx=«"~IT60mMMmMmDQO®

pol yur et hanes, polyesters, paints having nmetallic powders packaged
separately and paints requiring specified additives.
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B. Where no requirenments are given in the referenced specifications for
primers, use prinmers with pignent and vehicle, conpatible with substrate
and finish coats specified.
2.3 REGULATORY REQUI REMENTS/ QUALI TY ASSURANCE

A. Paint materials shall conformto the restrictions of the |oca
Envi ronnental and Toxic Control jurisdiction

PART 3 -

1

Vol atil e Organi ¢ Conpounds (VOC): VOC content of paint materials shal

not exceed 10g/| for interior |latex paints/priners.

Lead- Base Paint:

a. Comply with Section 410 of the Lead-Based Pai nt Poi soning Prevention
Act, as amended, and with inplenenting regul ati ons pronul gated by
Secretary of Housing and Urban Devel oprent.

b. Regul ati ons concerni ng prohibition agai nst use of |ead-based paint
in federal and federally assisted construction, or rehabilitation of
residential structures are set forth in Subpart F, Title 24, Code of
Federal Regul ations, Departnent of Housing and Urban Devel opnent.

Asbestos: Materials shall not contain asbestos.

Chromate, Cadm um Mercury, and Silica: Materials shall not contain

zinc-chromate, strontiumchronmate, Cadm um nercury or nercury

conpounds or free crystalline silica.

Human Carci nogens: Materials shall not contain any of the ACA H-BKLT

and ACCHI - DOC confirnmed or suspected hunan carci nogens.

Use high performance acrylic paints in place of alkyd paints, where

possi bl e.

VOC content for solvent-based paints shall not exceed 250g/1 and shal

not be formulated with nore than one percent aromati ¢ hydro carbons by

wei ght .

EXECUTI ON

3.1 JOB CONDI TI ONS

A

Safety: (bserve required safety regul ati ons and nmanufacturer's warni ng 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 funes, fire, explosion, or other
har m

Deposit soiled cleaning rags and waste nmaterials in netal containers
approved for that purpose. Dispose of such itens off the site at end of
each days work.

At mospheric 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.
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b. Bel ow 10 degrees C (50 degrees F) or over 35 degrees C (95 degrees
F), unless specifically pre-approved by the Contracting O ficer and
t he product manufacturer. Under no circunstances shall application
condi tions exceed manufacturer recomendati ons.

Maintain interior tenperatures until paint dries hard.

NOT USED

Do not paint in direct sunlight or on surfaces that the sun will soon

war m

Apply only on clean, dry and frost free surfaces except as follows:

a. Apply water thinned acrylic and cenentitious paints to danp (not
wet) surfaces where all owed by manufacturer's printed instructions.

b. Danpened with a fine nmist of water on hot dry days concrete and
masonry surfaces to which water thinned acrylic and cenentitious
paints are applied to prevent excessive suction and to cool surface.

3.2 SURFACE PREPARATI ON

A

Met hod of surface preparation is optional, provided results of finish
pai nting produce solid even color and texture specified with no overl ays.
Gener al

1

Renove prefinished itens not to be painted such as lighting fixtures,
escutcheon plates, hardware, trim and simlar itens for reinstallation
after paint is dried.

Renove itens for reinstallation and conplete painting of such itens and
adj acent areas when item or adjacent surface is not accessible or
finish is different.

See other sections of specifications for specified surface conditions
and prine coat.

Clean surfaces for painting with materials and net hods conpatible with
substrate and specified finish. Renove any residue remaining from

cl eani ng agents used. Do not use solvents, acid, or steamon concrete
and nmasonry.

Gypsum Pl aster and Gypsum Boar d:

1

Renove effl orescence, |oose and chal king plaster or finishing
mat eri al s.

Renove dust, dirt, and other deterrents to paint adhesion

Fill holes, cracks, and other depressions with Cl D-A- A 1272A [Pl aster,
Gypsum ( Spackl i ng Conpound) finished flush with adjacent surface, wth
texture to match texture of adjacent surface. Patch holes over 25 mm
(1-inch) in dianeter as specified in Section for plaster or gypsum
boar d.
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3. 3 PAI NT PREPARATI ON

A

Thoroughly mix painting materials to ensure uniformty of color, conplete
di spersion of pignent and uniform conposition.

Do not thin unless necessary for application and when finish paint is used
for body and prinme coats. Use materials and quantities for thinning as
specified in manufacturer's printed instructions.

Renove paint skins, then strain paint through comrercial paint strainer to
renove | unps and other particles.

M x two conponent and two part paint and those requiring additives in such
a manner as to uniformy blend as specified in nanufacturer's printed

i nstructions unl ess specified otherw se.

For tinting required to produce exact shades specified, use color pignent
recomended by the paint nmanufacturer

3.4 APPLI CATI ON

A

Start of surface preparation or painting will be construed as acceptance
of the surface as satisfactory for the application of materials.

Unl ess ot herwi se specified, apply paint in three coats; prine, body, and
finish. Wien two coats applied to prinme coat are the sanme, first coat
applied over priner is body coat and second coat is finish coat.

Apply each coat evenly and cover substrate conpletely.

Al'l ow not | ess than 48 hours between application of succeedi ng coats,
except as allowed by manufacturer's printed instructions, and approved by
Contracting O ficer Representative.

Fi ni sh surfaces to show solid even color, free fromruns, |unps,
brushmarks, |aps, holidays, or other defects.

Apply by brush or roller, except as otherw se specified.

Do not spray paint in existing occupi ed spaces unl ess approved by
Contracting O ficer Representative, except in spaces sealed from existing
occupi ed spaces.

H. Do not paint in closed position operable items such as access doors
and panel s, wi ndow sashes, overhead doors, and simlar itens except
overhead rol |l -up doors and shutters.

3.5 PRI ME PAI NTI NG

A

After surface preparation prine surfaces before application of body and
finish coats, except as otherw se specified.

Spot prinme and apply body coat to danaged and abraded pai nted surfaces
bef ore appl yi ng succeedi ng coats.
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C. Additional field applied prime coats over shop or factory applied prine

coats are not required except for exterior exposed steel apply an
addi ti onal prinme coat.

3.6 EXTERI OR FI NI SHES NOT USED

3.7 I NTERI OR FI NI SHES

A
B

Apply followi ng finish coats over prine coats in spaces or on surfaces
Gypsum Boar d:

1. Two coats of paint to match existing.

3.8 REFI NI SHI NG EXI STI NG PAI NTED SURFACES

A

Cl ean, patch and repair existing surfaces as specified under surface
preparati on.

Renove and reinstall itens as specified under surface preparation

Renove existing finishes or apply separation coats to prevent non
conpati bl e coatings from having contact.

Pat ched or Replaced Areas in Surfaces and Conponents: Apply spot prine and
body coats as specified for new work to repaired areas or replaced
conponent s.

Except where schedul ed for conplete painting apply finish coat over plane
surface to nearest break in plane, such as corner, reveal, or frane.
Refinish areas as specified for new work to match adj oi ni ng work unl ess
speci fied or schedul ed ot herw se.

Coat knots and pitch streaks showi ng through old finish with MPI 36 (Knot
Seal er) before refinishing.

Sand or dull glossy surfaces prior to painting.

Sand existing coatings to a feather edge so that transition between new
and existing finish will not show in finished work.

3.9 PAINT COLCR

A

To match exi sting.

3.10 MECHANI CAL AND ELECTRI CAL WORK FI ELD PAI NTI NG SCHEDULE: NOT USED
3.11 BUI LDI NG AND STRUCTURAL WORK FI ELD PAI NTI NG NOT USED

3.12 I DENTITY PAI NTI NG SCHEDULE: NOT USED

3. 14 PROTECTI ON CLEAN UP, AND TOUCH- UP

A

Protect work from pai nt droppi ngs and spattering by use of masking, drop
cloths, renoval of itenms or by other approved nethods.

Upon conpl etion, clean paint from hardware, glass and other surfaces and
itenms not required to be painted of paint drops or snears.
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C. Before final inspection, touch-up or refinished in a nmanner to produce
solid even color and finish texture, free fromdefects in work which was
danaged or di scol ored.

---END- - -
APPENDI X

Pai nt or coating Abbreviation

Acrylic Emulsion AE (MPI 10 — flat/MPI 11 — sem gloss/ MPI 119 - gl oss)
Al kyd Flat Ak (MPI 49)

Al kyd d oss Enanel G (MPI 48)

Al kyd Sem gl oss Enanel SG (MPI 47)

Al um num Pai nt AP (MPI 1)

Cenentitious Paint CEP (TT-P-1411)

Epoxy Coati ng EC (MPI 77 — walls, floors/MPI 108 — CMJ, concrete)
Fire Retardant Paint FR (MPlI 67)

Fire Retardant Coating (C ear) FC (MPI 66, intunescent type)

Fl oor Enanel FE (MPI 27 — gl oss/MPI 59 — eggshell)

Heat Resi stant Paint HR (MPI 22)

Lat ex Emul sion LE (MPI 53, flat/MPI 52, eggshell/MPl 54, sem gl oss/ MPI
114, gl oss Level 6

Latex Flat LF (MPI 138)

Latex G oss LG (MPI 114)

Lat ex Semi gl oss SG (MPI 141)

Latex Low Luster LL (MPI 139)

Pl astic Floor Coating PL

Pol yur et hane Varni sh PV (MPI 31 — gloss/MPI 71 - flat)

Rubber Pai nt RF (CI D-A-A-3120 - Paint for Swi nmmng Pools (RF)).

Wat er Paint, Cenent WPC (Cl D- A- A- 1555 - Water Paint, Powder).

Wod Stain WS (MPI 90)

Verify abbreviations used in the follow ng coating sections:

Section 09 96 59, H GH BUI LD GLAZED COATI NGS e
Section 09 94 19, MULTI COLOR | NTERI OR FI NI SHI NG Ve
- - -END- - -

09 91 00 - 9



This page intentionally left blank



SECTI ON 23 05 11
COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. The requirenents of this Section apply to all sections of Division 23.
B. Definitions:
1. Exposed: Piping, ductwork, and equi pnent exposed to view in finished
r oons.
2. Option or optional: Contractor's choice of an alternate material or
met hod.
3. COR Contracting Officer’s Representative
1.2 RELATED WORK
A. Section 01 00 00, GENERAL REQUI REMENTS
B. Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and SAMPLES
C. Section 23 05 12, GENERAL MOTOR REQUI REMENTS FOR HVAC and STEAM
GENERATI ON
D. Section 23 05 41, NO SE AND VI BRATI ON CONTROL FOR HVAC PI PI NG and
EQUI PMENT
Section 23 05 93, TESTING ADJUSTING and BALANCI NG FOR HVAC
Section 23 09 23, DI RECT-DI G TAL CONTRCL SYSTEM FOR HVAC
Section 23 31 00, HVAC DUCTS and CASI NGS
Section 23 34 00, HVAC FANS
. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1.3 QUALITY ASSURANCE
A. Mechanical, electrical and associ ated systens shall be safe, reliable,
efficient, durable, easily and safely operable and nai ntainable, easily
and safely accessible, and in conpliance with applicable codes as
specified. The systens shall be conprised of high quality institutional-
class and industrial-class products of manufacturers that are
experienced specialists in the required product lines. Al construction
firms and personnel shall be experienced and qualified specialists in
industrial and institutional HVAC
B. Flow Rate Tol erance for HVAC Equi pnent: Section 23 05 93, TESTI NG
ADJUSTI NG, AND BALANCI NG FOR HVAC.
C. Equi pnent Vi bration Tol erance:
1. Refer to Section 23 05 41, NO SE AND VI BRATI ON CONTROL FOR HVAC
Pl PI NG and EQUI PMENT. Equi pnent shall be factory-balanced to this
tol erance and re-bal anced on site, as necessary.

T T o mm
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2.

After HVAC air bal ance work is conpl eted and pernmanent drive sheaves
are in place, performfield nechanical balancing and adjustnents
required to neet the specified vibration tol erance.

D. Products Criteri a:

1

Standard Products: Material and equi pment shall be the standard
products of a manufacturer regularly engaged in the manufacture of
the products for at least 3 years (or |longer as specified el sewhere).
The design, nodel and size of each itemshall have been in

sati sfactory and efficient operation on at |east three installations
for approximtely three years. However, digital electronics devices,
software and systens such as controls, instrunents, conputer work
station, shall be the current generation of technology and basic
design that has a proven satisfactory service record of at |east
three years. See other specification sections for any exceptions
and/ or additional requirenents.

Al itenms furnished shall be free fromdefects that woul d adversely
af fect the performance, nmintainability and appearance of individua
conponents and overall assenbly.

Conformto codes and standards as required by the specifications.
Conformto local codes, if required by local authorities such as the
natural gas supplier, if the local codes are nore stringent then

t hose specified. Refer any conflicts to the Contracting Officer’s
Representative (COR).

Multiple Units: When two or nore units of materials or equiprment of
the sane type or class are required, these units shall be products of
one manufacturer.

Assenbl ed Units: Manufacturers of equi pnent assenblies, which use
conponents nade by others, assune conplete responsibility for the
final assenbl ed product.

Nanepl at es: Nanepl ate bearing nmanufacturer's nane or identifiable
trademark shall be securely affixed in a conspicuous place on

equi pment, or nanme or tradermark cast integrally with equi pment,

st anped or otherw se permanently narked on each item of equipnent.
Asbest os products or equipnent or materials containing asbestos shal
not be used.

E. Equi pnent Service O ganizations:

1

HVAC. Products and systens shall be supported by service
organi zations that maintain a conplete inventory of repair parts and
are located within 50 miles to the site.

F. Execution (lnstallation, Construction) Quality:
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1. Apply and install all itenms in accordance with manufacturer's witten
instructions. Refer conflicts between the manufacturer's instructions
and the contract draw ngs and specifications to the Contracting
Officer’s Representative (COR) for resolution. Provide witten hard
copi es or conputer files of manufacturer’s installation instructions
to the Contracting Officer’s Representative (COR) at |east two weeks
prior to comrencing installation of any item Installation of the
itemw Il not be allowed to proceed until the reconmendations are
received. Failure to furnish these recomendations is a cause for
rejection of the material

2. Provide conplete | ayout drawi ngs required by Paragraph, SUBM TTALS
Do not commence construction work on any systemuntil the | ayout
drawi ngs have been approved.

G Upon request by CGovernnent, provide lists of previous installations for

sel ected itens of equipnment. Include contact persons who will serve as
references, with tel ephone nunbers and e-mail|l addresses.

1.4 SUBM TTALS

A

Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES, and with requirenents in the individual specification
sections.

Contractor shall nake all necessary field nmeasurenents and

i nvestigations to assure that the equi pment and assenblies will neet
contract requirenents.

If equipnent is subnmitted which differs in arrangenment fromthat shown,
provi de draw ngs that show the rearrangenment of all associated systens.
Approval will be given only if all features of the equi pnent and

associ ated systens, including accessibility, are equivalent to that
required by the contract.

Prior to submitting shop drawi ngs for approval, contractor shall certify
in witing that manufacturers of all najor itens of equipnment have each
revi ewed drawi ngs and specifications, and have jointly coordinated and
properly integrated their equipnent and controls to provide a conplete
and efficient installation.

Submittals and shop drawi ngs for interdependent itens, containing
applicabl e descriptive information, shall be furnished together and
conplete in a group. Coordinate and properly integrate materials and
equi pment in each group to provide a conpletely conpatible and
efficient.

Layout Draw ngs:
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1. Submit conplete consolidated and coordi nated | ayout drawi ngs for al
new systens, and for existing systens that are in the sanme areas.
Refer to GENERAL CONDI TI ONS, SUBCONTRACTS AND WORK COORDI NATI ON

2. The drawi ngs shall include plan views, elevations and sections of all
systens and shall be on a scale of not |less than 1:32 (3/8-inch equa

to one foot). Clearly identify and di mension the proposed |ocations

of the principal itens of equi pnent. The drawi ngs shall clearly show

| ocations and adequate cl earance for all equi pment, piping, valves,
control panels and other itens. Show the access neans for all itens
requiring access for operations and mai ntenance. Provide detail ed
| ayout drawi ngs of all piping and duct systens.
3. Do not install equipnent foundations, equipnment or piping unti
| ayout drawi ngs have been approved.
4. In addition, for HVAC systens, provide details of the follow ng:
a. Mechani cal equi pnent roons.
b. Hangers, inserts, supports, and bracing.
c. Pipe sleeves.
d. Duct or equi pnent penetrations of floors, walls, ceilings, or
roof s.

G Manufacturer's Literature and Data: Submit under the pertinent section

rather than under this section.

1. Subnmit belt drive with the driven equipnent. Subnmit selection data
for specific drives when requested by the Contracting Officer’s
Representative (COR).

2. Submit electric notor data and variable speed drive data with the
driven equi pnent.

3. Equi pnent and materials identification
Fire-stopping materials.

5. Hangers, inserts, supports and bracing. Provide |oad cal cul ations for

vari abl e spring and constant support hangers.

6. wall, floor, and ceiling plates.

HVAC Mai ntenance Data and Operating |Instructions:

1. Maintenance and operating nanuals in accordance with Section 01 00
00, GENERAL REQUI REMENTS, Article, INSTRUCTIONS, for systens and
equi prment .

2. Provide a listing of recomended replacenment parts for keeping in
stock supply, including sources of supply, for equipment. Include in
the listing belts for equipnent: Belt manufacturer, nodel nunber,
size and style, and distingui shed whether of multiple belt sets.

Provi de copi es of approved HVAC equi pnent submittals to the Testing,

Adj usting and Bal anci ng Subcontractor.
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1.5 APPLI CABLE PUBLI CATI ONS

A

The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.

Ameri can National Standard Institute (ANSI):

B31.1-2007.............. Power Pi ping

Rubber Manufacturers Associ ati on (ANSI/RMA) :

| P-20-2007.............. Specifications for Drives Using C assical
V-Belts and Sheaves

[ P-21-2009.............. Specifications for Drives Using Doubl e-V
(Hexagonal ) Belts

| P-22-2007.............. Specifications for Drives Using Narrow V-Belts

and Sheaves
Air Movenent and Control Association (AMCA):

410-96. ....... ... ... Recomended Safety Practices for Air Myving
Devi ces
Ameri can Society for Testing and Materials (ASTM:
A36/ A36M08. ............ St andard Specification for Carbon Structural
St eel
A575-96(2007)........... Standard Specification for Steel Bars, Carbon,
Merchant Quality, M G ades
E84-10.................. Standard Test Method for Surface Burning
Characteristics of Building Materials
E119-09¢c................ Standard Test Methods for Fire Tests of Building

Construction and Materials

Manuf acturers Standardi zation Society (MsSS) of the Valve and Fittings

I ndustry, Inc:

SP-58-2009.............. Pi pe Hangers and Supports-Materials, Design and
Manuf acture, Sel ection, Application, and
Installation

SP 69-2003.............. Pi pe Hangers and Supports-Sel ecti on and
Application
SP 127-2001............. Bracing for Piping Systens, Seisnic — Wnd —

Dynam c, Design, Selection, Application
Nati onal El ectrical Mnufacturers Association (NEMA):

MG 1-2009............... Mot ors and Cenerators

National Fire Protection Association (NFPA):

31-06. . ....... . Standard for Installation of QI-Burning
Equi pnent

54-09...... ... ... Nati onal Fuel Gas Code

70-08. ... National Electrical Code
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85-07....... . Boi | er and Conbustion Systens Hazards Code

90A-09.................. Standard for the Installation of Air
Condi tioning and Ventilating Systens
101-09......... ... Life Safety Code

1.6 DELI VERY, STORAGE AND HANDLI NG

A. Protection of Equi pnent:

1. Equi prment and nmaterial placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not the
CGovernment has rei nbursed the Contractor for the equi prent and
material. The Contractor is solely responsible for the protection of
such equi pnent and nmaterial agai nst any damage.

2. Place damaged equipnent in first class, new operating condition; or,
repl ace sane as determ ned and directed by the Contracting Officer’s
Representative (COR). Such repair or replacenent shall be at no
additional cost to the Governnent.

3. Protect interiors of new equi pnent and piping systems against entry
of foreign matter. C ean both inside and outside before painting or
pl aci ng equi pnent in operation

4. Existing equi pnent and pi ping being worked on by the Contractor shal
be under the custody and responsibility of the Contractor and shal
be protected as required for new work.

B. Cleanliness of Piping and Equi pnent Systens:

1. Exercise care in storage and handli ng of equi pment and pi ping
material to be incorporated in the work. Renpve debris arising from
cutting, threading and wel di ng of piping.

2. Contractor shall be fully responsible for all costs, damage, and
delay arising fromfailure to provide clean systens.

1.7 JOB CONDI TIONS — WORK | N EXI STI NG BUI LDI NG

A. Building Operation: Governnent enployees will be continuously operating
and managing all facilities, including tenporary facilities, that serve
the Ambul atory Care Center.

B. Mai ntenance of Service: Schedule all work to pernmit continuous service
as required by the Anbul atory Care Center.

C. Phasing of Work: Conply with all requirements shown on draw ngs or
speci fi ed.

D. Buil ding Working Environment: Maintain the architectural and structura
integrity of the building and the working environnment at all tines.
Maintain the interior of building at 18 degrees C (65 degrees F)
mnimm Limt the opening of doors, w ndows or other access openings to
brief periods as necessary for rigging purposes. No storm water or
ground water | eakage pernitted. Provide daily clean-up of construction
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and dermplition debris on all floor surfaces and on all equi pnent being
operated by VA

E. Acceptance of Work for Governnment Operation: As new facilities are nade
avai |l abl e for operation and these facilities are of beneficial use to
the Governnent, inspections will be nade and tests will be perforned.
Based on the inspections, a list of contract deficiencies will be issued
to the Contractor. After correction of deficiencies as necessary for
beneficial use, the Contracting Oficer will process necessary
acceptance and the equipnent will then be under the control and
operation of Governnent personnel

PART 2 - PRODUCTS
2.1 FACTORY- ASSEMBLED PRODUCTS

A. Provide naxi mum standardi zati on of conponents to reduce spare part
requirenents.

B. Manufacturers of equipnent assenblies that include conponents nade by
ot hers shall assune conplete responsibility for final assenbled unit.

1. Al conponents of an assenbled unit need not be products of sane
manuf act urer.

2. Constituent parts that are alike shall be products of a single
manuf act urer.

3. Components shall be conpatible with each other and with the tota
assenbly for intended service

4. Contractor shall guarantee performance of assenblies of conponents,
and shall repair or replace el enents of the assenblies as required to
del iver specified perfornmance of the conplete assenbly.

C. Components of equi pnent shall bear manufacturer's name and tradenark,
nodel nunber, serial nunber and performance data on a nane plate
securely affixed in a conspicuous place, or cast integral with, stanped
or otherw se pernmanently nmarked upon the conponents of the equi pnent.

D. Major items of equipnent, which serve the sane function, nust be the
sanme nmake and nodel. Exceptions will be permtted if perfornmance
requi renments cannot be net.

2.2 COWPATIBI LI TY OF RELATED EQUI PMENT

A. Equi prent and materials installed shall be conpatible in all respects
with other itens being furnished and with existing itens so that the
result will be a conplete and fully operational plant that conforns to
contract requirenents.

2.3 BELT DRI VES

A. Type: ANSI/RMA standard V-belts with proper notor pulley and driven

sheave. Belts shall be constructed of reinforced cord and rubber
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Di nensi ons, rating and sel ection standards: ANSI/RMA | P-20 and | P-21
M ni mum Hor sepower Rating: Motor horsepower plus recomrended ANSI/RVA
service factor (not less than 20 percent) in addition to the ANSI/RVA
al  owances for pitch dianeter, center distance, and arc of contact.
Maxi mum Speed: 25 ml's (5000 feet per ninute).

Adj ust ment Provisions: For alignnent and ANSI/RVA standard al | owances

for

installation and take-up

Drives may utilize a single V-Belt (any cross section) when it is the
manuf acturer's standard.

Multiple Belts: Matched to ANSI/RVA specified limts by measurement on a
belt neasuring fixture. Seal natched sets together to prevent nixing or
partial |oss of sets. Replacenent, when necessary, shall be an entire
set of new matched belts.

Sheaves and Pul | eys:

1

2.
3.
4.

Material : Pressed steel, or close grained cast iron

Bore: Fixed or bushing type for securing to shaft with keys.

Bal anced: Statically and dynam cally.

Groove spacing for driving and driven pulleys shall be the sane.

Drive Types, Based on ARl 435:

1

Provide fixed-pitch drive as follows:

a. Fan speeds up to 1800 RPM 7.5 kW (10 horsepower) and snall er

b. Fan speeds over 1800 RPM 2.2 kW (3 horsepower) and small er
Provide fixed-pitch drives for drives larger than those |isted above.
The final fan speeds required to just neet the system CFM and
pressure requirenments, wi thout throttling, shall be determ ned by
adjustrmrent of a tenporary adjustabl e-pitch notor sheave or by fan | aw
calculation if a fixed-pitch drive is used initially.

2.4 DRI VE GUARDS

A. For

B

machi nery and equi pnent, provide guards as shown in AMCA 410 for

belts, chains, couplings, pulleys, sheaves, shafts, gears and other
novi ng parts regardl ess of height above the floor to prevent damage to
equi pment and injury to personnel. Drive guards nmay be excluded where
notors and drives are inside factory fabricated air handling unit

casi ngs.

V-belt and sheave assenblies shall be totally enclosed, firny nounted,
non-resonant. Guard shall be an assenbly of m ni rum 22-gage sheet stee
and expanded or perforated nmetal to pernmit observation of belts. 25 mm
(one-inch) dianeter hole shall be provided at each shaft centerline to
permt speed neasurenent.
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C

D

Mat erial s: Sheet steel, cast iron, expanded netal or wire nesh rigidly
secured so as to be renopvabl e without disassenbling pipe, duct, or

el ectrical connections to equi pnent.

Access for Speed Measurenent: 25 mm (One inch) dianeter hole at each
shaft center.

2.5 LI FTI NG ATTACHMVENTS

Provi de equi pnent with suitable Iifting attachnments to enabl e equi pnent
to be lifted inits normal position. Lifting attachnents shall wthstand
any handling conditions that m ght be encountered, wi thout bending or

di stortion of shape, such as rapid | owering and braking of |oad.

2.6 ELECTRI C MOTORS

A

Al material and equi pnent furni shed and installation nethods shal
conformto the requirenents of Section 23 05 12, GENERAL MOTOR
REQUI REMENTS FOR HVAC AND STEAM GENERATI ON EQUI PMENT. Provi de al

el ectrical wiring, conduit, and devices necessary for the proper
connection, protection and operation of the systens. Provide specia
energy efficient premiumefficiency type notors as schedul ed.

2.7 VAR ABLE SPEED MOTOR CONTRCLLERS

A

Refer to Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS and
Section 23 34 00, HVAC FANS for specifications.

The conbi nation of controller and notor shall be provided by the

manuf acturer of the driven equi pnent, such as fans, and shall be rated
for 100 percent output performance.

Motors shall be premiumefficiency type and be approved by the notor
control l er manufacturer. The controller-nmotor combination shall be
guaranteed to provide full notor nanepl ate horsepower in variable
frequency operation. Both driving and driven notor/fan sheaves shall be
fixed pitch

Control ler shall not add any current or voltage transients to the input
AC power distribution system DDC controls, sensitive nedical equipnent,
etc., nor shall be affected from other devices on the AC power system
Controller shall be provided with the follow ng operating features and
accessori es:

1. Suitable for variable torque | oad.

2.8 EQUI PMENT AND MATERI ALS | DENTI FI CATI ON

A

Use synbols, nonenclature and equi pnent nunbers specified, shown on the
drawi ngs and shown in the maintenance nmanual s.
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B

Interior (Indoor) Equipnent: Engraved naneplates, with letters not |ess
than 48 mm (3/16-inch) high of brass with black-filled letters, or rigid
black plastic with white letters specified in Section 09 91 00, PAINTING
permanently fastened to the equipnment. Identify unit conponents such as
coils, filters, fans, etc.

Control Itens: Label all tenperature and humdity sensors, controllers
and control danpers. ldentify and | abel each item as they appear on the
control diagrans.

2.9 GALVANI ZED REPAI R COVPOUND

2.10

A

2.11

M1|. Spec. DOD P-21035B, paint form
HVAC Pl PE AND EQUI PMENT SUPPORTS AND RESTRAI NTS

Vibration Isolators: Refer to Section 23 05 41, NO SE AND VI BRATI ON

CONTRCOL FOR HVAC PI PI NG AND EQUI PMVENT.

Attachment to Concrete Buil ding Construction:

1. Concrete insert: MSS SP-58, Type 18.

2. Self-drilling expansion shields and nachi ne bolt expansion anchors:
Permtted in concrete not |ess than 102 mm (four inches) thick when
approved by the Contracting Officer’s Representative (COR) for each
job condition.

3. Power-driven fasteners: Permitted in existing concrete or nmasonry not
| ess than 102 mm (four inches) thick when approved by the Contracting
O f icer’s Representative (COR) for each job condition

Attachnment to Steel Building Construction

1. Welded attachment: MSS SP-58, Type 22.

2. Beamcl anps: MSS SP-58, Types 20, 21, 28 or 29. Type 23 C-clanp nmay
be used for individual copper tubing up to 23mm (7/8-inch) outside
di anet er.

Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable | oad

listed in MSS SP-58. For piping, provide adjustnent neans for

controlling level or slope. Types 13 or 15 turn-buckles shall provide 38

mm (1-1/2 inches) m ni mum of adjustnent and incorporate | ocknuts.

Al -thread rods are acceptable.

Seism ¢ Restraint of Piping and Ductwork: Conply with MSS SP-127.

SPECI AL TOOLS AND LUBRI CANTS

Furni sh, and turn over to the Contracting Officer’s Representative

(COR), tools not readily available commercially, that are required for

di sassenbly or adjustnment of equi pnent and nachi nery furni shed.

Grease Guns with Attachnents for Applicable Fittings: One for each type

of grease required for each notor or other equipnent.

Refrigerant Tool s: Provide system chargi ng/ Evacuati on equi pnent, gauges,

fittings, and tools required for naintenance of furnished equi pnent.
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Tool Containers: Hardwood or netal, permanently identified for in tended
service and nounted, or |ocated, where directed by the Contracting
Officer’s Representative (COR).

Lubricants: A mininumof 0.95 L (one quart) of oil, and 0.45 kg (one
pound) of grease, of equi pnent manufacturer's reconmended grade and
type, in unopened containers and properly identified as to use for each
di fferent application.

PART 3 - EXECUTI ON
3.1 ARRANGEMENT AND | NSTALLATI ON OF EQUI PMENT AND PI PI NG

A

Coordi nate | ocation of piping, sleeves, inserts, hangers, ductwork and

equi pment. Locate piping, sleeves, inserts, hangers, ductwork and

equi pment cl ear of w ndows, doors, openings, |ight outlets, and other

services and utilities. Prepare equi pment |ayout drawi ngs to coordi nate

proper |ocation and personnel access of all facilities. Submt the

drawi ngs for review as required by Part 1. Follow manufacturer's

publ i shed recommendations for installation nmethods not otherw se

speci fi ed.

Operating Personnel Access and Cbservation Provisions: Select and

arrange all equi pnent and systens to provide clear view and easy access,

wi t hout use of portable | adders, for naintenance and operation of all

devices including, but not limted to: all equipnent itens, valves,

filters, strainers, transmtters, sensors, control devices. Al gages

and indicators shall be clearly visible by personnel standing on the

floor or on permanent platforns. Do not reduce or change nai ntenance and

operating space and access provisions that are shown on the draw ngs.

Equi pnent and Pi pi ng Support: Coordi nate structural systens necessary

for pipe and equi pnent support with pipe and equi prent |ocations to

permt proper installation

Location of pipe sleeves, trenches and chases shall be accurately

coordi nated wi th equi pment and piping | ocations.

I nterconnection of Instrumentation or Control Devices: Cenerally,

el ectrical and pneunmtic interconnections are not shown but nust be

provi ded.

El ectrical and Pneumatic |nterconnection of Controls and Instrunents:

This generally not shown but nust be provided. This includes

i nterconnections of sensors, transmitters, transducers, control devices,

control and instrunmentation panels, instrunments and conputer

wor kst ations. Conply with NFPA-70.

Protection and d eani ng:

1. Equi prment and nmaterials shall be carefully handl ed, properly stored,
and adequately protected to prevent damage before and during
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installation, in accordance with the manufacturer's recomendati ons
and as approved by the Contracting Officer’s Representative (COR).
Damaged or defective itens in the opinion of the Contracting
Officer’s Representative (COR), shall be replaced

2. Protect all finished parts of equipnent, such as shafts and bearings
where accessible, fromrust prior to operation by nmeans of protective
grease coating and w appi ng. Cl ose pipe openings with caps or plugs
during installation. Tightly cover and protect fixtures and equi pnent
against dirt, water chenical, or nechanical injury. At conpletion of
all work thoroughly clean fixtures, exposed materials and equi pnent.

H Work in Existing Building:

1. Performas specified in Article, OPERATI ONS AND STORAGE AREAS
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUI REMENTS for relocation of existing equipnment,
alterations and restoration of existing building(s).

I. Switchgear/Electrical Equipment Drip Protection: Every effort shall be
nmade to elimnate the installation of pipe above electrical and
t el ephone switchgear. If this is not possible, encase pipe in a second
pipe with a minimumof joints. Installation of piping, ductwork, |eak
protection apparatus or other installations foreign to the electrica
installation shall be located in the space equal to the width and depth
of the equi pnent and extending fromto a height of 1.8 m(6 ft.) above
t he equi pnent of to ceiling structure, whichever is |ower (NFPA 70).

J. Inaccessi bl e Equi pnent:

1. Where the Government deternines that the Contractor has installed
equi pment not conveniently accessi ble for operation and nai ntenance,
equi pment shall be renpved and reinstalled or renedial action
perfornmed as directed at no additional cost to the Governnent.

2. The term "conveniently accessible" is defined as capabl e of being
reached without the use of |adders, or without clinbing or crawling
under or over obstacles such as notors, fans, punps, belt guards,
transformers, high voltage |ines, piping, and ductwork.

3.2 TEMPORARY PI PI NG AND EQUI PMENT

A. Continuity of operation of existing facilities will generally require
tenporary installation or relocation of equiprment and pi pi ng.

B. The Contractor shall provide all required facilities in accordance with
the requirenents of phased construction and nai ntenance of service. Al
pi pi ng and equi pnent shall be properly supported, sloped to drain,
operate w thout excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The
requi renments of Paragraph 3.1 apply.
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C

Tenporary facilities and piping shall be conpletely renoved and any
openings in structures seal ed. Provide necessary blind flanges and caps
to seal open piping renmaining in service.

3.3 RIGA NG

A

G

Design i s based on application of avail able equiprment. Openings in

buil ding structures are planned to accommodate design schene.

Al ternative nethods of equipnent delivery may be offered by Contractor
and will be considered by Governnent under specified restrictions of
phasi ng and mai nt enance of service as well as structural integrity of

t he buil di ng.

Close all openings in the building when not required for rigging
operations to maintain proper environnment in the facility for Governnent
operation and nai nt enance of service.

Contractor shall provide all facilities required to deliver specified
equi prent and place on foundations. Attachments to structures for

ri ggi ng purposes and support of equi pnent on structures shall be
Contractor's full responsibility. Upon request, the Governnment will
check structure adequacy and advi se Contractor of recomended
restrictions.

Contractor shall check all clearances, weight linmtations and shal

of fer a rigging plan designed by a Regi stered Professional Engineer. Al
nodi fications to structures, including reinforcenent thereof, shall be
at Contractor's cost, tine and responsibility.

Ri ggi ng plan and nethods shall be referred to Contracting Officer’s
Representative (COR) for evaluation prior to actual work.

Restore building to original condition upon conpletion of rigging work.

3.4 EQUI PMENT SUPPCORTS

A

D

Wher e hanger spacing does not correspond with joist 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

t he equi pnent fromthe channels. Drill or burn holes in structural stee
only with the prior approval of the Contracting Officer’s Representative
(COR) .

Use of chain, wire or strap hangers; wood for bl ocking, stays and

braci ng; or, hangers suspended from pi pi ng above will not be permtted.
Repl ace or thoroughly clean rusty products and paint with zinc priner.
Use hanger rods that are straight and vertical. Turnbuckles for vertica
adjustrments may be omtted where limted space prevents use. Provide a
m ni mum of 15 mm (1/2-inch) clearance between pipe or piping covering
and adj acent work.

Over head Supports:
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1. The basic structural systemof the building is designed to sustain
t he | oads i nposed by equi pnrent and piping to be supported overhead.
2. Provide steel structural menbers, in addition to those shown, of
adequate capability to support the inposed |oads, |ocated in
accordance with the final approved |ayout of equi pment and pi pi ng.
3. Tubing and capillary systens shall be supported in channel troughs.
3.5 MECHANI CAL DEMOLI TI ON

A. Rigging access, other than indicated on the draw ngs, shall be provided
by the Contractor after approval for structural integrity by the
Contracting Officer’s Representative (COR). Such access shall be
provi ded without additional cost or tine to the Governnment. Were work
is in an operating plant, provide approved protection fromdust and
debris at all tinmes for the safety of plant personnel and maintenance of
pl ant operation and environnent of the plant.

B. In an operating facility, maintain the operation, cleanliness and
safety. Governnent personnel will be carrying on their normal duties of
operating, cleaning and nmintai ni ng equi pnent and pl ant operati on.
Confine the work to the inmedi ate area concerned; maintain cleanliness
and wet down denvolished naterials to elimnate dust. Do not permt
debris to accurmulate in the area to the detrinment of plant operation
Performall flane cutting to naintain the fire safety integrity of this
pl ant. Adequate fire extinguishing facilities shall be available at all
times. Performall work in accordance with recogni zed fire protection
standards. Inspection will be nade by personnel of the VA Anbul atory
Care Center, and Contractor shall follow all directives of the
Contracting Officer’s Representative or COR with regard to rigging,
safety, fire safety, and maintenance of operations.

C. Completely renove all piping, wiring, conduit, and other devices
associated with the equi pnent not to be re-used in the new work. This
i ncludes all pipe, valves, fittings, insulation, and all hangers
i ncluding the top connection and any fastenings to building structura
systens. Seal all openings, after renoval of equi pnent, pipes, ducts,
and other penetrations in roof, walls, floors, in an approved manner and
in accordance with plans and specifications where specifically covered.
Structural integrity of the building systemshall be nmintained.

Ref erence shall also be nade to the drawi ngs and specifications of the
other disciplines in the project for additional facilities to be
denol i shed or handl ed.

D. Contractor shall renove existing fan and VFD and turn over to Gover nnment
Per sonnel
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3.6 CLEANI NG AND PAI NTI NG
A. Prior to final inspection and acceptance of the plant and facilities for
beneficial use by the Governnent, the plant facilities, equipnment and
systens shall be thoroughly cleaned and painted. Refer to Section 09 91
00, PAI NTI NG
B. In addition, the follow ng special conditions apply:
1. Ceaning shall be thorough. Use solvents, cleaning nmaterials and
net hods recommended by the manufacturers for the specific tasks.
Renove all rust prior to painting and fromsurfaces to remain
unpai nted. Repair scratches, scuffs, and abrasions prior to applying
prime and finish coats.
2. Material And Equi pmrent Not To Be Pai nted Includes:
Motors, controllers, control swtches, and safety sw tches.
Control and interlock devices.
Regul at ors.
Pressure reduci ng val ves.
Control valves and thernostatic el enents.
Lubrication devices and grease fittings.
Copper, brass, alum num stainless steel and bronze surfaces.
Val ve stens and rotating shafts.
Pressure gauges and thernoneters.
j. dass.
k. Nane pl ates.
3. Control and instrument panels shall be cleaned, damaged surfaces
repai red, and shall be touched-up with nmatching paint obtained from

>oQ —+ 0o o 0 T 9

panel manufacturer.

4. Punps, notors, steel and cast iron bases, and coupling guards shal
be cl eaned, and shall be touched-up with the sane color as utilized
by the punp manufacturer

5. Tenporary Facilities: Apply paint to surfaces that do not have
exi sting finish coats.

6. Paint shall withstand the follow ng tenperatures w thout peeling or
di scol orati on:

a. Condensate and feedwater -- 38 degrees C (100 degrees F) on
i nsul ation jacket surface and 120 degrees C (250 degrees F) on
net al pi pe surface.

b. Steam -- 52 degrees C (125 degrees F) on insulation jacket surface
and 190 degrees C (375 degrees F) on netal pipe surface.

7. Final result shall be snmooth, even-col ored, even-textured factory
finish on all itens. Conpletely repaint the entire piece of
equi prent if necessary to achieve this.
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3.7 | DENTI FI CATI ON SI GNS

A

C

Provide | am nated plastic signs, with engraved |lettering not |ess than

5 mm (3/16-inch) high, designating functions, for all equipnent,

swi tches, notor controllers, relays, neters, control devices, including
automatic control valves. Nonenclature and identification synbols shal
correspond to that used in mai ntenance nanual, and in diagrans specified
el sewhere. Attach by chain, adhesive, or screws.

Factory Built Equipnment: Metal plate, securely attached, with nanme and
address of manufacturer, serial nunber, nodel nunber, size, perfornance.
Pipe Identification: Refer to Section 09 91 00, PAINTING

3.8 MOTOR AND DRI VE ALI GNVENT

A

Belt Drive: Set driving and driven shafts parallel and align so that the
correspondi ng grooves are in the sane pl ane.

Direct-connect Drive: Securely nount notor in accurate alignnent so that
shafts are free fromboth angular and parallel msalignment when both
notor and driven nmachine are operating at normal tenperatures.

3.9 LUBRI CATI ON

A

Lubricate all devices requiring lubrication prior to initial operation
Fi el d-check all devices for proper |lubrication

Equip all devices with required lubrication fittings or devices. Provide
a mnimumof one liter (one quart) of oil and 0.5 kg (one pound) of
grease of manufacturer's recommended grade and type for each different
application; also provide 12 grease sticks for lubricated plug val ves.
Deliver all materials to Contracting Officer’s Representative (COR) in
unopened containers that are properly identified as to application
Provi de a separate grease gun with attachments for applicable fittings
for each type of grease applied.

Al'l lubrication points shall be accessible w thout disassenbling

equi pment, except to renbve access pl ates.

3.10 COWM SSI ONI NG

A

Provi de conm ssi oni ng docunentation for all inspection, start up, and
contractor testing required above and required by the System Readi ness
Checkl i st provided by the Conm ssioning Agent.

3.11 STARTUP AND TEMPORARY OPERATI ON

A

Start up equi prrent as described in equi pnment specifications. Verify that
vibration is within specified tolerance prior to extended operation
Tenporary use of equipnent is specified in Section 01 00 00, GENERAL
REQUI REMENTS, Article, TEMPORARY USE OF MECHANI CAL AND ELECTRI CAL

EQUI PIVENT.
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3. 12 OPERATI NG AND PERFORVMANCE TESTS

A

Prior to the final inspection, performrequired tests as specified in
Section 01 00 00, GENERAL REQUI REMENTS and submit the test reports and
records to the Contracting Officer’s Representative (COR).
Shoul d evi dence of nmlfunction in any tested system or piece of
equi pment or conponent part thereof, occur during or as a result of
tests, mmke proper corrections, repairs or replacenents, and repeat
tests at no additional cost to the Government.
When conpl etion of certain work or systemoccurs at a tine when fina
control settings and adjustnents cannot be properly nade to nake
performance tests, then nake performance tests for heating systens and
for cooling systens respectively during first actual seasonal use of
respective systens follow ng conpletion of work.

---END- - -

23 05 11 - 17



This page intentionally left blank



SECTI ON 23 05 12
GENERAL MOTOR REQUI REMENTS FOR HVAC

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation and connection of
notors for HVAC and steam generation equi pnent.
1.2 RELATED WORK
A. Section 23 05 11, COMMON WORK RESULTS FCR HVAC
B. Section 23 34 00, HVAC FANS.
1.3 SUBM TTALS

A. I n accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, submit the foll ow ng:

B. Shop Draw ngs:

1. Provide docunentation to denonstrate conpliance with draw ngs and
speci fications.

2. Include electrical ratings, efficiency, inverter duty, bearing data,
power factor, frane size, dinensions, nmounting details, nmaterials,
hor sepower, voltage, phase, speed (RPM, enclosure, starting
characteristics, torque characteristics, code letter, full |oad and
| ocked rotor current, service factor, and |ubrication nethod.

C. Manual s:

1. Submit simultaneously with the shop draw ngs, conpani on copi es of
conpl ete installation, maintenance and operating nanual s, including
techni cal data sheets and application data.

D. Certification: Two weeks prior to final inspection, unless otherw se
noted, submt four copies of the following certification to the
Contracting Officer’s Representative (COR):

1. Certification that the notors have been applied, installed, adjusted,
| ubricated, and tested according to nmanufacturer published
recomrendati ons.

1.4 APPLI CABLE PUBLI CATI ONS:

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.

B. National Electrical Manufacturers Association (NEMA):

MG 1-2006 Rev. 1 2009 ..Mdtors and Cenerators

M5 2—-2001 Rev. 1 2007...Safety Standard for Construction and CGuide for

Sel ection, Installation and Use of Electric
Mot ors and Cenerators
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C. National Fire Protection Association (NFPA):

70-2008............. ..., Nati onal El ectrical Code (NEC)
D. Institute of Electrical and El ectronics Engi neers (| EEE)
112-04. ... ... . Standard Test Procedure for Pol yphase | nduction

Mot ors and Cenerators
E. American Society of Heating, Refrigerating and Air-Conditioning
Engi neers ( ASHRAE)
90.1-2007............... Energy Standard for Buil di ngs Except Low-Ri se
Resi denti al Buil di ngs

PART 2 - PRODUCTS
2.1 MOTORS:

A. For alternating current, fractional and integral horsepower notors, NENA
Publications M 1 and MG 2 shall apply.

B. All material and equi pnment furnished and installation nmethods shal
conformto the requirenments of Section 26 29 11, LOW VOLTAGE MOTOR
STARTERS; and Section 26 05 21, LOWVOLTAGE ELECTRI CAL POAER CONDUCTORS
AND CABLES (600 VOLTS AND BELOW . Provide all electrical wring,
conduit, and devi ces necessary for the proper connection, protection and
operation of the systenms. Provide prem umefficiency type notors as
schedul ed. Unl ess otherw se specified for a particular application, use
electric notors with the follow ng requirenents.

C. Poly-phase Mdtors: NEMA Design B, Squirrel cage, induction type.

1. Two Speed Mdotors: Each two-speed notor shall have two separate
wi ndi ngs. Provide a time- delay (20 seconds mininunm) relay for
switching fromhigh to | ow speed

D. Voltage ratings shall be as foll ows:

1. Single phase:
a. Mdtors connected to 120-volt systens: 115 volts.
b. Motors connected to 208-volt systens: 200 volts.
c. Mdtors connected to 240 volt or 480 volt systens: 230/460 volts,
dual connecti on.
2. Three phase:
a. Mdtors connected to 208-volt systens: 200 volts.
b. Motors, less than 74.6 kW (100 HP), connected to 240 volt or 480
volt systenms: 208-230/460 volts, dual connection
c. Mdtors, 74.6 kW (100 HP) or larger, connected to 240-volt systens:
230 vol ts.
d. Mdtors, 74.6 kW (100 HP) or larger, connected to 480-volt systens:
460 volts.
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e. Mdtors connected to high voltage systens (Over 600V): Shal
conformto NEMA Standards for connection to the nominal system
vol tage shown on the draw ngs.

F. Nunber of phases shall be as foll ows:

1. Motors, less than 373 W(1/2 HP): Single phase.
2. Mdtors, 373 W(1/2 HP) and l|larger: 3 phase.
3. Exceptions:
a. Hernetically seal ed notors.
b. Motors for equi pment assenblies, |less than 746 W (one HP), nay be
si ngl e phase provided the nmanufacturer of the proposed assenblies
cannot supply the assenblies with three phase notors.

G Modtors shall be designed for operating the connected | oads continuously

J.

in a 40°C (104°F) environnment, where the notors are installed, w thout

exceedi ng the NEMA standard tenperature rises for the notor insulation

If the notors exceed 40°C (104°F), the notors shall be rated for the

actual anbi ent tenperatures.

Mot or designs, as indicated by the NEVA code letters, shall be

coordinated with the connected | oads to assure adequate starting and

runni ng torque.

Mot or Encl osur es:

1. Shall be the NEMA types as specified and/or shown on the draw ngs.

2. Wiere the types of nmotor enclosures are not shown on the draw ngs,
they shall be the NEMA types, which are nost suitable for the
environnental conditions where the notors are being installed.

Encl osure requirenents for certain conditions are as foll ows:

a. Mdtors |ocated outdoors, indoors in wet or high humdity
locations, or inunfiltered airstreans shall be totally enclosed
type.

b. Where notors are located in an NEC 511 classified area, provide
TEFC expl osi on proof notor encl osures.

c. Wiere notors are located in a corrosive environnent, provide TEFC
enclosures with corrosion resistant finish

3. Enclosures shall be primed and finish coated at the factory with
manufacturer's prine coat and standard fi nish.

Speci al Requirenents:

1. Where notor power requirenents of equi pnent furnished deviate from
power shown on plans, provide electrical service designed under the
requi rements of NFPA 70 without additional tine or cost to the
Gover nnent .
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2. Assenblies of notors, starters, controls and interl ocks on factory
assenbl ed and wired devices shall be in accordance with the
requirenents of this specification

3. Wre and cable materials specified in the electrical division of the
specifications shall be nodified as foll ows:

a. Wring material |ocated where tenperatures can exceed 71 degrees C
(160 degrees F) shall be stranded copper with Teflon FEP
insulation with jacket. This includes wiring on the boilers.

b. Oher wiring at boilers and to control panels shall be NFPA 70
desi gnati on THWN

c. Provide shielded conductors or wiring in separate conduits for al
i nstrunmentation and control systenms where recomended by
manuf act urer of equi pnent.

4. Select notor sizes so that the notors do not operate into the service
factor at maximumrequired | oads on the driven equipment. Motors on
punps shall be sized for non-overloading at all points on the punp
performance curves

5. Motors utilized with variable frequency drives shall be rated
“inverter- duty” per NEMA Standard, MG1l, Part 31.4.4.2. Provide motor
shaft groundi ng apparatus that will protect bearings from danage from
stray currents.

K. Additional requirenents for specific notors, as indicated in the other

sections listed in Article 1.2, shall also apply.

Energy-Efficient Mtors (Mtor Efficiencies): Al permanently wired

pol yphase notors of 746 Watts (1 HP) or nore shall neet the m ninum
full-load efficiencies as indicated in the followi ng table. Mtors of
746 Watts or nore with totally encl osed fan-cool ed encl osures shall be
NEMA prem um efficiency type, unless otherw se indicated. Mtors
provided as an integral part of notor driven equi pnent are excluded from
this requirement if a m ninum seasonal or overall efficiency requirenent
is indicated for that equi pnment by the provisions of another section.
Mot ors not specified as “premium efficiency” shall comply with the
Energy Policy Act of 2005 (EPACT).
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M ni rum Prem um Ef fi ci enci es
Total ly Encl osed Fan- Cool ed
Rati ng 1200 RPM 1800 RPM 3600 RPM
kW ( HP)
0.746 (1) 82. 5% 85. 5% 77. 0%
1.12 (1.5) 87.5% 86. 5% 84. 0%
1.49 (2) 88. 5% 86. 5% 85. 5%
2.24 (3) 89. 5% 89. 5% 86. 5%
3.73 (5) 89. 5% 89. 5% 88. 5%
5.60 (7.5) 91. 0% 91. 7% 89. 5%

M M ni mum Power Factor at Full Load and Rated Vol tage: 90 percent at 1200

RPM 1800 RPM and 3600 RPM

PART 3 - EXECUTI ON

3.1 | NSTALLATI ON
Install motors in accordance with manufacturer’s recommendations, the
NEC, NEMA, as shown on the draw ngs and/or as required by other sections
of these specifications.

3.2 FIELD TESTS

A. Performan electric insulation resistance Test using a nmegohnmeter on
all notors after installation, before start-up. Al shall test free from
grounds.

B. Perform Load test in accordance with ANSI/IEEE 112, Test Method B, to
determ ne freedom from el ectrical or mechani cal defects and conpliance
wi th perfornmance data.

C. Insulation Resistance: Not |ess than one-half neg-ohm between stator
conductors and franme, to be determined at the time of final inspection

3.3 STARTUP AND TESTI NG

A. The Commi ssioning Agent will observe startup and contractor testing of
sel ected equi pnent. Coordinate the startup and contractor testing
schedul es with Contracting Officer’s Representative (COR) and
Conmi ssi oni ng Agent. Provide a minimum of 7 days prior notice.

3. 4 DEMONSTRATI ON AND TRAI NI NG

A. Provide services of manufacturer’s technical representative for four

hours to instruct VA personnel in operation and mai ntenance of units.
---END- - -
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SECTI ON 23 05 41
NO SE AND VI BRATI ON CONTROL FOR HVAC PI PI NG AND EQUI PMENT

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

Noi se criteria, vibration tolerance and vibration isolation for HVAC
wor k.

1.2 RELATED WORK

A

Section 23 31 00, HVAC DUCTS and CASINGS: requirements for flexible
duct connectors, sound attenuators and sound absorbi ng duct |ining.
SECTI ON 23 05 93, TESTING ADJUSTI NG and BALANCI NG FOR HVAC
requirenments for sound and vibration tests.

SECTI ON 23 34 00, HVAC FANS:. sound and vibration isolation requirenents
for fans.

1.3 QUALITY ASSURANCE

A

B

Seism ¢ Restraint Requirenments

1. Equi prent:

a. Al nechani cal equi pnent not supported with isolators external to
the unit shall be securely anchored to the structure. Such
nechani cal equi pnent shall be properly supported to resist a
hori zontal force of 20 percent of the weight of the equiprent
f ur ni shed.

2. Ductwork: Refer to specification Section 23 31 00, HVAC DUCTS AND

CASI NGS.

Al l owabl e Vi bration Tol erances for Rotating, Non-reciprocating Equip-
nment: Not to exceed a self-excited vibration maxi numvelocity of 0.20
inch per second RM5, filter in, when neasured with a vibration neter on
bearing caps of machine in vertical, horizontal and axial directions or
neasured at equi pnent nounting feet if bearings are conceal ed.
Measurenents for internally isolated fans and notors may be nade at the
nounting feet.

1.4 SUBM TTALS

A

Submit in accordance with specification Section 01 33 23, SHOP
DRAW NGS, PRODUCT DATA, and SAMPLES.
Manuf acturer's Literature and Data:
1. Vibration isolators:
a. Hangers
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C. Isolator manufacturer shall furnish with submttal |oad cal cul ations
for selection of isolators, including supplenmental bases, based on
| owest operating speed of equi pnent supported.

1.5 APPLI CABLE PUBLI CATI ONS

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.

B. American Society of Heating, Refrigerating and Air-Conditioning
Engi neers, Inc. (ASHRAE)

2009 ... ... Fundanent al s Handbook, Chapter 7, Sound and
Vi bration
C. Anerican Society for Testing and Materials (ASTM:
A123/ A123M09. .. ........ Standard Specification for Zinc (Hot-Dip
Gal vani zed) Coatings on Iron and Steel Products
A307-07b. . .............. Standard Specification for Carbon Steel Bolts
and Studs, 60,000 PSI Tensile Strength
D2240-05(2010).......... Standard Test Method for Rubber Property -

Dur onet er Har dness
D. Manufacturers Standardi zation (MSS)
SP-58-2009.............. Pi pe Hangers and Supports-Materials, Design and
Manuf act ur e
E. Occupational Safety and Health Adm nistration (OSHA):

29 CFR 1910.95.......... CQccupati onal Noi se Exposure
F. American Society of Cvil Engineers (ASCE)
ASCE 7-10 .............. M ni mum Desi gn Loads for Buildings and O her

Structures.

G Anerican National Standards Institute / Sheet Metal and Air
Conditioning Contractor’s National Association (ANSI/SMACNA):
001-2008................ Sei sm ¢ Restraint Mnual: CGuidelines for

Mechani cal Systenms, 3rd Edition.

H International Code Council (ICQ):

2009 IBC................ I nternational Building Code
|. Department of Veterans Affairs (VA)
H18-8 2010............. Sei sm ¢ Design Requirenents.

PART 2 - PRODUCTS
2.1 GENERAL REQUI REMENTS
A. Type of isolator, base, and mninumstatic deflection shall be as
required for each specific equi pnent application as recomended by
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i sol ator or equi prment nmanufacturer but subject to mninmumrequirenents
i ndi cated herein and in the schedul e on the draw ngs.
B. Elastonetric Isolators shall conply with ASTM D2240 and be oi
resi stant neoprene with a nmaxi mum stiffness of 60 duronmeter and have a
straight-line deflection curve.
C. Uniform Loading: Select and locate isolators to produce uniforml oading
and deflection even when equi pmrent wei ght is not evenly distributed.
D. Color code isolators by type and size for easy identification of
capacity.
2.2 VI BRATI ON | SOLATORS
A. Hangers: Shall be conbi nati on neoprene and springs unless otherw se
noted and shall allow for expansi on of pipe.

1. Conbi nati on Neoprene and Spring (Type H): Vibration hanger shal
contain a spring and doubl e defl ection neoprene el enent in series.
Spring shall have a dianeter not |ess than 0.8 of conpressed oper-
ating spring height. Spring shall have a m nimum additional trave
of 50 percent between design height and solid height. Spring shal
permt a 15 degree angul ar nisalignment w thout rubbing on hanger
box.

2. Spring Position Hanger (Type HP): Sinilar to combination neoprene
and spring hanger except hanger shall hold piping at a fixed
el evation during installation and include a secondary adj ust nent
feature to transfer load to spring while maintaining same position

3. Neoprene (Type HN): Vibration hanger shall contain a double
defl ection type neoprene isolation element. Hanger rod shall be
separated fromcontact with hanger bracket by a neoprene gronmet.

4. Spring (Type HS): Vibration hanger shall contain a coiled stee
spring in series with a neoprene grommet. Spring shall have a
di anmeter not | ess than 0.8 of conpressed operating spring height.
Spring shall have a m ni mum additional travel of 50 percent between
desi gn height and solid height. Spring shall pernit a 15 degree
angul ar m sal i gnment wi t hout rubbing on hanger box.

5. Hanger supports for piping 50 nm (2 inches) and | arger shall have a
poi nter and scal e deflection indicator.

6. Hangers used in seisnic applications shall be provided with a
neoprene and steel rebound washer installed %> clear of bottom of
hanger housing in operation to prevent spring from excessive upward

travel
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PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Vi bration Isolation

1. No netal -to-netal contact will be permtted between fixed and
floating parts

2. Connections to Equi pnent: Allow for deflections equal to or greater
t han equi prent deflections. Electrical, drain, piping connections,
and other items made to rotating or reciprocating equi pnent (punps,
conpressors, etc.) which rests on vibration isolators, shall be
i solated frombuilding structure for first three hangers or supports
with a deflection equal to that used on the correspondi ng equi pnent.

3. Common Foundation: Munt each electric notor on same foundation as
driven machine. Hold driving motor and driven machine in positive
rigid alignment with provision for adjusting notor alignment and
belt tension. Bases shall be | evel throughout |ength and wi dth.
Provide shins to facilitate pipe connections, |leveling, and bolting.

4. Provide heat shields where el astoners are subject to tenperatures
over 38 degrees C (100 degrees F).

5. Extend bases for pipe el bow supports at discharge and suction
connections at punps. Pipe el bow supports shall not short circuit
punp vibration to structure.

6. Non-rotating equi pment such as heat exchangers and convertors shal
be mounted on isolation units having the same static deflection as
the isol ati on hangers or support of the pipe connected to the
equi pnment .

I nspection and Adjustnents: Check for vibration and noise transm ssion

t hrough connecti ons, piping, ductwork, foundations, and walls. Adjust,

repair, or replace isolators as required to reduce vibration and noi se

transm ssions to specified | evels.

3.2 ADJUSTI NG

A

Adj ust vibration isolators after piping systens are filled and

equi pment is at operating weight.

Adjust limt stops on restrained spring isolators to nount equi pnent at
normal operating height. After equiprment installation is conplete,
adjust limt stops so they are out of contact during normal operation.
Attach thrust Iimts at centerline of thrust and adjust to a nmaxi num of
1/ 4i nch (6-mm novenment during start and stop

Adj ust active height of spring isolators.
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Adj ust snubbers according to manufacturer's reconmendati ons.

Adj ust seisnmic restraints to pernit free novenent of equipnent within
normal node of operation

Torque anchor bolts according to equi pnent manufacturer's
recomrendations to resist seisnmic forces.

- - -END- - -
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SELECTI ON GUI DE FOR VI BRATI ON | SOLATORS

EQUI PMENT ON GRADE 20FT FLOOR SPAN 30FT FLOOR SPAN 40FT FLOOR SPAN 50FT FLOOR SPAN

BASE|ISOL | MN | BASE|ISOL | MN | BASE|ISOL | MN | BASE|ISOL | MN | BASE|ISOL | MN
TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL

I N-LI NE CENTRI FUGAL AND VANE AXI AL FANS, FLOOR MOUNTED: (APR 9)

UP THRU 50 HP:

UP TO 300 RPM --- D --- R S 2.5 R S 2.5 R S 2.5 R S 3.5
301 - 500 RPM --- D --- R S 2.0 R S 2.0 R S 2.5 R
501 - & OVER --- D --- --- S 1.0 --- S 1.0 R S 2.0 R S 2.5
60 HP AND OVER:
301 - 500 RPM R S 1.0 R S 2.0 R S 2.0 R S 2.5 R
501 RPM & OVER R S 1.0 R S 2.0 R S 2.0 R S 2.0 R
NOTES:

1. Edit the Table above to suit where isolator, other than those shown, are used, such as for seismic restraints and
position limt stops.

For suspended floors lighter than 100 mm (4 inch) thick concrete, select deflection requirenments from next higher span.
For separate chiller building on grade, punp isolators nmay be onmitted.

Direct bolt fire punps to concrete base. Provide pads (D) for donmestic water booster punp package.

For projects in seismc areas, use only SS & DS type isolators and snubbers.

For floor nounted in-line centrifugal blowers (ARR 1): use "B" type in lieu of "R' type base.

N ok wDd

Suspended: Use "H' isolators of same deflection as floor nounted.



SECTI ON 23 05 93
TESTI NG, ADJUSTI NG, AND BALANCI NG FOR HVAC

PART 1 - CGENERAL
1.1 DESCRI PTI ON

05-11

A. Testing, adjusting, and bal ancing (TAB) of heating, ventilating and air

condi tioning (HVAC) systens. TAB includes the follow ng:
1. Planning systematic TAB procedures.

Desi gn Revi ew Report.

Systens |nspection report.

Systens Readi ness Report.

© o w N

Bal ancing air and water distribution systens; adjustment of total

systemto provide design performance; and testing performance of

equi pment and autonatic controls.
7. Vibration and sound neasurenents.
8. Recording and reporting results.
B. Definitions:

1. Basic TAB used in this Section: Chapter 37, "Testing, Adjusting and

Bal anci ng" of 2007 ASHRAE Handbook, "HVAC Applications".

2. TAB: Testing, Adjusting and Bal anci ng; the process of checking and

adj usting HVAC systens to neet design objectives.
AABC. Associated Air Bal ance Council.

NEBB: National Environnmental Bal anci ng Bureau.

Air Systens: Includes all outside air, supply air, return air,

exhaust air and relief air systens.

6. Flow rate tolerance: The all owabl e percentage vari ati on,

m nus to

plus, of actual flow rate fromvalues (design) in the contract

docunent s.
1. 2 RELATED WORK
A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC. Gener al
Requi r enent s.

Mechani cal

B. Section 23 05 41, NO SE AND VI BRATI ON CONTROL FOR HVAC Pl PI NG AND

EQUI PMENT: Noi se and Vi brati on Requirenents.
C. Section 23 31 00, HVAC DUCTS AND CASI NGS: Duct Leakage.

D. Section 23 09 23, DI RECT-DI G TAL CONTROL SYSTEM FOR HVAC:. Controls

and Instrunentation Settings.
Section 23 34 00, HVAC FANS
F. Section 23 05 12 GENERAL MOTOR REQUI REMENTS FOR HVAC
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1.3 QUALITY ASSURANCE
A. Refer to Articles, Quality Assurance and Submittals, in Section
23 05 11, COWON WORK RESULTS FOR HVAC.
B. Qualifications:

1

TAB Agency: The TAB agency shall be a subcontractor of the Genera
Contractor and shall report to and be paid by the Genera
Contractor.

The TAB agency shall be either a certified nmenber of AABC or
certified by the NEBB to perform TAB service for HVAC, water

bal anci ng and vi brations and sound testing of equi prment. The
certification shall be maintained for the entire duration of duties
specified herein. If, for any reason, the agency | oses subject
certification during this period, the General Contractor shal

i medi ately notify the Contracting Officer’s Representative (COR)
and subnmit another TAB firm for approval. Any agency that has been
t he subject of disciplinary action by either the AABC or the NEBB
within the five years preceding Contract Award shall not be eligible
to performany work related to the TAB. All work perforned in this
Section and in other related Sections by the TAB agency shall be
considered invalid if the TAB agency loses its certification prior
to Contract conpletion, and the successor agency’s review shows
unsati sfactory work perforned by the predecessor agency.

TAB Speci alist: The TAB specialist shall be either a nmenber of AABC
or an experienced technician of the Agency certified by NEBB. The
certification shall be maintained for the entire duration of duties
specified herein. If, for any reason, the Specialist |oses subject
certification during this period, the General Contractor shal

i medi ately notify the Contracting Officer’s Representative (COR)
and subnmit another TAB Specialist for approval. Any individual that
has been the subject of disciplinary action by either the AABC or
the NEBB within the five years preceding Contract Award shall not be
eligible to performany duties related to the HVAC systens,
including TAB. All work specified in this Section and in other

rel ated Sections perforned by the TAB specialist shall be considered
invalid if the TAB Specialist loses its certification prior to
Contract conpletion and nust be performed by an approved successor.
TAB Speci alist shall be identified by the General Contractor within
60 days after the notice to proceed. The TAB specialist will be
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coordi nating, scheduling and reporting all TAB work and rel ated

activities and will provide necessary information as required by the

Contracting Officer’s Representative (COR). The responsibilities

woul d specifically include:

a. Shall directly supervise all TAB worKk.

b. Shall sign the TAB reports that bear the seal of the TAB
standard. The reports shall be acconpani ed by report forns and
schemati c drawi ngs required by the TAB standard, AABC or NEBB.

c. Wuld follow all TAB work through its satisfactory conpletion

d. Shall provide final narkings of settings of all HVAC adjustnent
devi ces.

e. Permanently nmark | ocation of duct test ports.

Al'l TAB technicians perform ng actual TAB work shall be experienced

and nust have done satisfactory work on a mininmumof 3 projects

conparable in size and conplexity to this project. Qualifications
nmust be certified by the TAB agency in witing. The |ead technician
shal |l be certified by AABC or NEBB

C. Test Equipment Criteria: The instrumentation shall neet the

accuracy/ calibration requirenents established by AABC Nationa

St andards or by NEBB Procedural Standards for Testing, Adjusting and

Bal anci ng of Environnental Systens and instrument nanufacturer. Provide

calibration history of the instrunents to be used for test and bal ance

pur pose.
D. Tab Criteri a:

1

One or nore of the applicable AABC, NEBB or SMACNA publi cations,

suppl enent ed by ASHRAE Handbook "HVAC Applications" Chapter 36, and

requirenents stated herein shall be the basis for planning,

procedures, and reports.

Flow rate tol erance: Followi ng tol erances are all owed. For

t ol erances not mentioned herein foll ow ASHRAE Handbook "HVAC

Applications”, Chapter 36, as a guideline. Air Filter resistance

during tests, artificially inposed if necessary, shall be at |east

100 percent of manufacturer recomrended change over pressure drop

val ues for pre-filters and after-filters.

a. Air handling unit and all other fans, cubic meters/mn (cubic
feet per minute): Mnus O percent to plus |0 percent.

b. Air termnal units (maxi numvalues): Mnus 2 percent to plus |0

per cent .
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c. Chilled water coils: Mnus 0O percent to plus 5 percent.

3. Systens shall be adjusted for energy efficient operation as
descri bed in PART 3.

4. Typical TAB procedures and results shall be denobnstrated to the
Contracting Officer’s Representative (COR) for one air distribution
system (including all fans, three terminal units, three roons
random y sel ected by the Contracting Officer’s Representative (COR))
and one hydronic system (punps and three coils) as foll ows:

a. Wien field TAB work begins.
b. During each partial final inspection and the final inspection for
the project if requested by VA

1.4 SUBM TTALS

A

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, and SAMPLES.
Submit nanmes and qualifications of TAB agency and TAB specialists
within 60 days after the notice to proceed. Submit information on three
recently conpleted projects and a |ist of proposed test equi pnent.
For use by the Contracting Officer’s Representative (COR) staff, submt
one conpl ete set of applicable AABC or NEBB publications that will be
t he basis of TAB work.
Submit Foll owi ng for Review and Approval
1. Design Review Report after the systemlayout on air side is
conpl eted by the Contractor
2. Systens inspection report on equi pnent and installation for
conformance with design
Systens Readi ness Report.
Internmediate and Final TAB reports covering flow bal ance and
adj ustments, performance tests, vibration tests and sound tests.
5. Include in final reports uncorrected installation deficiencies noted
during TAB and applicabl e explanatory comments on test results that
di ffer from design requirenments
Prior to request for Final or Partial Final inspection, submt
conpl eted Test and Bal ance report for the area.

1.5 APPLI CABLE PUBLI CATI ONS

A

The foll owing publications forma part of this specification to the
extent indicated by the reference thereto. In text the publications are

referenced to by the acronym of the organization
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B. American Society of Heating, Refrigerating and Air Conditioning
Engi neers, Inc. (ASHRAE)
2007 ... HVAC Applications ASHRAE Handbook, Chapter 37,
Testing, Adjusting, and Bal ancing and Chapter
47, Sound and Vi bration Contro
C. Associated Air Bal ance Council (AABC)
2002, . ... AABC National Standards for Total System
Bal ance

D. National Environmental Bal ancing Bureau (NEBB):

7'" Edition 2005 ........ Procedural Standards for Testing, Adjusting,
Bal anci ng of Environnental Systens

2nd Edition 2006 ....... Procedural Standards for the Measurenent of
Sound and Vi bration

3¢ Edition 2009 ........ Procedural Standards for Wol e Buil ding Systens

Conmi ssi oni ng of New Construction
E. Sheet Metal and Air Conditioning Contractors National Association

( SMACNA) :

3¢ Edition 2002 ........ HVAC SYSTEMS Testing, Adjusting and Bal anci ng
PART 2 - PRODUCTS
2.1 PLUGS

Provide plastic plugs to seal holes drilled in ductwork for test

pur poses.
PART 3 - EXECUTI ON
3.1 CGENERAL

A. Refer to TAB Criteria in Article, Quality Assurance.
B. Obtain applicable contract docunents and copi es of approved subnmittals
for HVAC equi pnent and automatic control systens.
3.2 DESI GN REVI EW REPORT
The TAB Specialist shall review the Contract Plans and specifications
and advi se the Contracting Officer’s Representative (COR) of any
desi gn deficiencies that would prevent the HVAC systens from
ef fectively operating in accordance with the sequence of operation
specified or prevent the effective and accurate TAB of the system The
TAB Speci alist shall provide a report individually listing each
deficiency and the correspondi ng proposed corrective acti on necessary
for proper system operation
3.3 SYSTEMS | NSPECTI ON REPORT

A. Inspect equipnent and installation for confornmance w th design.
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B. The inspection and report is to be done after air distribution
equi pment is on site and duct installation has begun, but well in
advance of performance testing and bal anci ng work. The purpose of the
i nspection is to identify and report deviations from design and ensure
that systens will be ready for TAB at the appropriate tine.

C. Reports: Follow check list format devel oped by AABC, NEBB or SMACNA
suppl enented by narrative commrents, with enphasis on air handling units
and fans. Check for conformance with submittals. Verify that diffuser
and register sizes are correct. Check air termnal unit installation
i ncluding their duct sizes and routing.

3.4 SYSTEM READI NESS REPORT

A. Inspect each Systemto ensure that it is conplete including
installation and operation of controls. Submt report to REin
standard format and forns prepared and or approved by the Conmi ssioning
Agent .

B. Verify that all items such as ductwork piping, ports, termnals,
connectors, etc., that is required for TAB are installed. Provide a
report to the Contracting OfFficer’s Representative (COR).

3.5 TAB REPORTS
A. B. The TAB contractor shall provide raw data i mediately in witing
to the Contracting Officer’s Representative (COR) if there is a
problemin achieving intended results before submtting a form
report.
B. If over 20 percent of readings in the internedi ate report fal
out side the acceptable range, the TAB report shall be considered
invalid and all contract TAB work shall be repeated and re-subnitted
for approval at no additional cost to the governnent.
C. Do not proceed with the remaining systens until intermediate report
i s approved by the Contracting Officer’s Representative (COR).
3.6 TAB PROCEDURES

A. Tab shall be performed in accordance with the requirenent of the
St andard under which TAB agency is certified by either AABC or NEBB

B. General: During TAB all related system conponents shall be in ful
operation. Fan and punp rotation, notor |oads and equi pnent vibration
shal | be checked and corrected as necessary before proceeding with TAB.
Set controls and/or block off parts of distribution systens to sinulate
desi gn operation of variable volune air or water systens for test and
bal ance worKk.
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C. Coordi nate TAB procedures with existing systems and any phased
construction conpletion requirenents for the project.

D. Allow 10 days time in construction schedule for TAB and subm ssion of
all reports for an organized and tinmely correction of deficiencies.

E. Air Balance and Equi pnent Test: Include fans and room
di ffusers/outlets/inlets.

1. Adjust fan speeds to provide design air flow. V-belt drives,
including fixed pitch pulley requirements, are specified in
Section 23 05 11, COVMON WORK RESULTS FOR HVAC.
2. Test and bal ance systens in all specified nodes of operation,
i ncludi ng variabl e vol une, econom zer, and fire emergency nodes.
Verify that danpers and other controls function properly.
3.7 VI BRATI ON TESTI NG

A. Furnish instruments and perform vibrati on neasurenents as specified in
Section 23 05 41, NO SE and VI BRATI ON CONTROL FOR HVAC PI PI NG and
EQUI PMENT. Field vibration balancing is specified in Section 23 05 11,
COVMMON WORK RESULTS FOR HVAC. Provide neasurenents for all rotating
HVAC equi pnent of 373 watts (1/2 horsepower) and |arger, including fans
and notors.

B. Record initial neasurenents for each unit of equi pnent on test forns
and subnmit a report to the Contracting Officer’s Representative (COR).
VWere vibration readi ngs exceed the all owabl e tol erance Contractor
shall be directed to correct the problem The TAB agency shall verify
that the corrections are done and submit a final report to the
Contracting Officer’s Representative (COR).

3.8 MARKI NG OF SETTI NGS
Fol | owi ng approval of Tab final Report, the setting of all HVAC
adj ustment devices including valves, splitters and danpers shall be
permanent |y marked by the TAB Specialist so that adjustnent can be
restored if disturbed at any tine. Style and colors used for markings
shal |l be coordinated with the Contracting Officer’s Representative
(COR) .

3.9 | DENTI FI CATI ON OF TEST PORTS
The TAB Specialist shall permanently and legibly identify the |ocation
poi nts of duct test ports. If the ductwork has exterior insulation, the
identification shall be nade on the exterior side of the insulation
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Al'l penetrations through ductwork and ductwork insulation shall be
sealed to prevent air |eaks and maintain integrity of vapor barrier.
--END- - -
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SECTI ON 23 09 23
Dl RECT- DI G TAL CONTROL SYSTEM FOR HVAC
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Provide extension of the existing Johnson Controls direct-digita

control system(s) as indicated on the project docunents to serve the
three new wall mounted prop fans. Include all engineering,
progranm ng, controls and installation materials, installation |abor
conmi ssioning and start-up, training, final project docunentation and

warranty.

B. Responsi bility Tabl e:

Work/ 1 tem System Fur ni sh I nstall Low Li ne
Vol t age Power
Wring

Control system | ow voltage 23 09 23 23 09 23 23 09 23 N A

and comuni cation wring

Aut omat i ¢ dampers (not 23 09 23 23 N A N A

furni shed with equi pnent)

Aut omat i ¢ danper actuators 23 09 23 23 09 23 23 09 23 | 23 09 23

Current Switches 23 09 23 23 09 23 23 09 23 N A
Control Rel ays 23 09 23 23 09 23 23 09 23 N A
Al'l control system nodes, 23 09 23 23 09 23 23 09 23 26

equi pnent, housi ngs,
encl osures and panel s.

VFDs 23 09 23 26 23 09 23 26

C. This facility”s existing direct-digital control systemis manufactured
by Johnson Controls. The contractor adm nistered by this Section of
the technical specifications shall observe the capabilities,
conmuni cati on network, services, spare capacity of the existing contro
systemand its ECC prior to begi nni ng work.

D. The direct-digital control systemshall start and stop equi pnent, nove
(position) danper actuators and val ve actuators, and vary speed of
equi pment to execute the mission of the control system Use
electricity as the notive force for all danper and val ve actuators,
unl ess use of pneumatics as notive force is specifically granted by the
VA.
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1.2 RELATED WORK
A. Section 23 31 00, HVAC Ducts and Casi ngs.
B. Section 23 34 00, HVAC Fans.
C. Section 23 37 00, Air Inlets and CQutlets.
1.3 QUALITY ASSURANCE
A Criteria:

1. Single Source Responsibility of subcontractor: The Contractor shal
obt ai n hardware and software supplied under this Section and
del egate the responsibility to a single source controls installation
subcontractor. The controls subcontractor shall be responsible for
the conplete design, installation, and conm ssioning of the system
The control s subcontractor shall be in the business of design
installation and service of such building automation control systens
simlar in size and conplexity.

2. Equi pnent and Materials: Equipnent and materials shall be catal oged
products of manufacturers regularly engaged in production and
installation of H/AC control systens. Products shall be
manufacturer’s latest standard design and have been tested and
proven in actual use.

B. Codes and Standards:

1. All work shall conformto the applicable Codes and Standards.

2. Electronic equiprment shall conformto the requirenents of FCC
Regul ation, Part 15, Governing Radi o Frequency El ectromagnetic
Interference, and be so | abel ed.

1. 4 PERFORVANCE
A. The systemshall conformto the foll ow ng
1. Graphic Display: The existing graphics will be nodified to elimnate

the existing fan show the three new fans. The room t enperature and
setpoint will be shown on the graphic and the setpoint will be
adj ustabl e fromthe graphic. An al arm shall be sounded if the

room reaches hi gh tenperature of 105 degrees F (adjustable).
2. Reporting Accuracy: Listed below are mininum acceptable reporting
end-to-end accuracies for all values reported by the specified

system

Measured Vari abl e Reported Accuracy
Space tenperature +0. 5°C (1°F)
Qutdoor air tenperature +1. 0°C [ +2°F]

Note 1: for both absolute and differential pressure
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3. Control stability and accuracy: Control sequences shall maintain

neasured variable at setpoint within the follow ng tol erances:

Controll ed Variabl e Control Accuracy Range of Medi um

Space Tenperature +1.0°C (£2.0°F)

4, Extent of direct digital control: control design shall allow for at

| east the points indicated on the points lists on the draw ngs.

1.5 WARRANTY

A

Labor and materials for control systens shall be warranted for a period
as specified under Warranty in FAR cl ause 52.246-21.

Control systemfailures during the warranty period shall be adjusted,
repaired, or replaced at no cost or reduction in service to the
CGovernment. The systemincludes all conputer equi pment, transni ssion

equi prent, and all sensors and control devices.

1.6 SUBM TTALS

A

Submit shop drawi ngs in accordance with Section 01 33 23, SHOP

DRAW NGS, PRODUCT DATA, AND SAMPLES.

Manufacturer’s literature and data for all components including the

fol | ow ng:

1. Awring diagramfor each type of input device and output device
i ncluding DDC control l ers, nodens, repeaters, etc. Diagram shall
show how the device is wired and powered, show ng typica
connections at the digital controllers and each power supply, as
wel |l as the device itself. Show for all field connected devices,
i ncluding but not limted to, control relays, notor starters,
electric or electronic actuators, and tenperature pressure, flow and
hum dity sensors and transmtters.
Control danpers schedule, including the size and pressure drop
Catal og cut sheets of all equipnent used. This includes, but is not
limted to software (by manufacturer and by third parties), DDC
control l ers, panels, peripherals, airflow nmeasuring stations and
associ ated components, and auxiliary control devices such as
sensors, actuators, and control dampers. When manufacturer’s cut
sheets apply to a product series rather than a specific product, the
data specifically applicable to the project shall be highlighted.
Each subnitted piece of literature and draw ngs should clearly
reference the specification and/or drawings that it supposed to

represent.

23 09 23 - 3



E

09-11

4. Sequence of operations for each HVAC system and the associ ated
control diagrams. Equi pnent and control |abels shall correspond to
t hose shown on the draw ngs.
Color prints of proposed graphics with a list of points for display.
Furni sh a BACnet Protocol |nplenentation Confornance Statenent
(PICS) for each BACnet-conpliant device

7. Schematic wiring diagrans for all control, comunication and power
wiring. Provide a schematic drawi ng of the central system
installation. Label all cables and ports with conputer
manufacturers” model numbers and functions. Show all interface

wiring to the control system

8. An instrunentation list for each controlled system Each el enent of

the controlled systemshall be listed in table format. The table
shal | show el enent nane, type of device, manufacturer, nodel nunber,

and product data sheet nunber.

9. Quantities of submitted itens may be revi ewed but are the

responsibility of the contractor administered by this Section of the
techni cal specifications.

Product Certificates: Conpliance with Article, QUALI TY ASSURANCE

Li censes: Provide licenses for all software residing on and used by the

Controls Systems and transfer these |icenses to the Government prior to

conpl eti on.

As Built Control Draw ngs:

1. Furnish three (3) copies of as-built draw ngs for each contro
system The docunents shall be subnmitted for approval prior to fina
conpl eti on.

2. Furnish one (1) stick set of applicable control systemprints for
each mechani cal system for wall rnounting. The docunments shall be
submtted for approval prior to final conpletion

3. Furnish one (1) CD-ROMin CAD DWG and/or .DXF fornat for the
draw ngs noted in subparagraphs above.

Qperation and Mai ntenance (O M Manual s):

1. Submit in accordance with Article, INSTRUCTIONS, in Specification
Section 01 00 00, CENERAL REQUI REMENTS.

2. Include the followi ng docunentation
a. Ceneral description and specifications for all conponents,

i ncludi ng | oggi ng on/off, alarm handling, producing trend
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reports, overriding conmputer control, and changing set points and
ot her vari abl es.

b. Detailed illustrations of all the control systens specified for
ease of mmi ntenance and repair/repl acenent procedures, and
conpl ete calibration procedures.

c. One copy of the final version of all software provided including
operating systens, progranm ng | anguage, operator workstation
software, and graphi cs software.

d. Compl ete troubl eshooting procedures and gui delines for al
syst ens.

e. Conplete operating instructions for all systens.

f. Recomrended preventive nmi ntenance procedures for all system
conponents including a schedul e of tasks for inspection, cleaning
and calibration. Provide a list of recommended spare parts needed
to mnimze downti ne.

g. Training Manuals: Subnit the course outline and training materia
to the Governnment for approval three (3) weeks prior to the
training to VA facility personnel. These persons will be
responsi bl e for maintaining and the operation of the control
systens, including progranmi ng. The Government reserves the right
to nodify any or all of the course outline and training material

h. Licenses, guaranty, and other pertaining docunents for al
equi prent and systens.

G Submit Performance Report to Contracting Officer’s Representative (COR)

prior to final inspection

1.7 | NSTRUCTI ONS
A. Instructions to VA operations personnel: Performin accordance with
Article, INSTRUCTIONS, in Specification Section 01 00 00, GENERAL
REQUI REMENTS.

1. Formal instructions to the VA facilities personnel for a total of 4
hours, given in one training session, conducted sonetine between the
conpleted installation and prior to the performance test period of
the control system at a tine nutually agreeable to the Contractor
and the VA

2. The O M Manual s shall contain approved subnmttals as outlined in
Article 1.7, SUBM TTALS. The Controls subcontractor will reviewthe
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manual contents with VA facilities personnel during second phase of
training.
3. Training shall be given by direct enployees of the controls system
subcontract or.
1.8 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.
B. American Society of Heating, Refrigerating, and Air-Conditioning
Engi neers ( ASHRAE)
Standard 135-10......... BACNET Bui | di ng Autormation and Control Networks

C. Anerican Society of Mechani cal Engi neers (ASME):

B16.18-01............... Cast Copper Alloy Sol der Joint Pressure
Fittings.
B16.22-01............... W ought Copper and Copper Alloy Sol der Joint

Pressure Fittings.

D. American Society of Testing Materials (ASTM:

B32-08.................. St andard Specification for Sol der Metal
B88-09.................. St andard Specifications for Seanl ess Copper
Wat er Tube
B88M09................. St andard Specification for Seam ess Copper
Wat er Tube (Metric)
B280-08................. Standard Specification for Seam ess Copper Tube
for Air-Conditioning and Refrigeration Field
Service
D2737-03................ St andard Specification for Polyethylene (PE)

Pl astic Tubing

E. Federal Conmunication Conmi ssion (FCC)

Rul es and Regulations Title 47 Chapter 1-2001 Part 15: Radi o Frequency
Devi ces.

F. Institute of Electrical and El ectronic Engi neers (I|EEE)

802.3-11................ I nf ormati on Technol ogy- Tel econmuni cati ons and
I nformati on Exchange between Systens-Local and
Met ropol i tan Area Networks- Specific
Requi rements-Part 3: Carrier Sense Miltiple
Access with Collision Detection (CSMY CD)
Access met hod and Physi cal Layer Specifications

G National Fire Protection Association (NFPA):

70-11. ... Nati onal El ectric Code
90A-09. ... .. .. .. ... Standard for Installation of Air-Conditioning
and Ventilation Systens

H Underwriter Laboratories Inc (UL):
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94-10......... . Tests for Flammability of Plastic Materials for
Parts and Devi ces and Appliances

294-10. ... ... Access Control System Units

486A/ 486B-10............ Wre Connectors

555S-11................. St andard for Snoke Danpers

916-10.................. Ener gy Managenent Equi pnent

1076-10................. Proprietary Burglar Alarm Units and Systemns

PART 2 - PRODUCTS
2.1 MATERI ALS
A. Use new products that apply to the existing Building Automation and
Controls system
2.2 CONTROLS SYSTEM ARCHI TECTURE
A. Maintain existing architecture and extend systemto three new prop
fans.
PART 3 - EXECUTI ON
3.1 SEQUENCE

A. F-1, 2 and 3: Fan speed shall nodul ate to mmintain space tenperature
sensor as sensed by space tenperature sensor. |f tenperature continues
to increase, stage the next fan & nodulate in order to control for
space tenperature sensor setpoint.

F-1, 2, and 3: Wen fan discharge tenperature falls bel ow certain
setpoint, fan will de-energize for a set tine limt. (5 mns
adj ust abl e) .

3.2 | NSTALLATI ON
A. CGeneral:

1. Examine project plans for control devices and equi pnent | ocations;
and report any discrepancies, conflicts, or omi ssions to Contracting
Officer’s Representative (COR) for resolution before proceeding for
installation.

2. Install equipment, piping, wiring /conduit parallel to or at right
angles to building lines.

3. Install all equipnent and piping in readily accessible |ocations. Do
not run tubing and conduit conceal ed under insulation or inside
duct s.

4. Mount control devices, tubing and conduit |ocated on ducts and
apparatus with external insulation on standoff support to avoid
interference with insulation

5. Provide sufficient slack and flexible connections to allow for

vi bration of piping and equiprent.
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6. Run tubing and wire connecting devices on or in control cabinets

7.

parallel with the sides of the cabinet neatly racked to permt
traci ng.

Install equipnent |level and plum

B. Electrical Wring Installation

1

Al wiring cabling shall be installed in conduits. Install conduits
and wiring in accordance with Specification Section 26 05 33,
RACEVWAY AND BOXES FOR ELECTRI CAL SYSTEMS. Conduits carrying contro
wi ring and cabling shall be dedicated to the control wiring and
cabling: these conduits shall not carry power wiring. Provide
plastic end sleeves at all conduit termnations to protect wiring
from burrs.

Install anal og signal and comunication cables in conduit and in

accordance with Specification Section 26 05 21. Install digita

comuni cation cables in conduit.

Install conduit and wiring between operator workstation(s), digita

controllers, electrical panels, indicating devices, instrunmentation

m scel | aneous al arm points, thernostats, and relays as shown on the

drawi ngs or as required under this section

nstall all electrical work required for a fully functional system

and not shown on electrical plans or required by electrica

specifications. Were |ow voltage (less than 50 volt) power is
requi red, provide suitable Cass B transforners.

Install all system conponents in accordance with | ocal Buil di ng Code

and National Electric Code.

a. Splices: Splices in shielded and coaxi al cables shall consist of
term nations and the use of shielded cable couplers. Term nations
shall be in accessible | ocations. Cables shall be harnessed with
cable ties.

b. Equi pnent: Fit all equi pment contained in cabinets or panels with
service | oops, each |oop being at |east 300 nm (12 inches) |ong.
Equi prent for fiber optics systemshall be rack nounted, as
applicable, in ventilated, self-supporting, code gauge stee
encl osure. Cabl es shall be supported for m ni mum sag.

c. Cable Runs: Keep cable runs as short as possible. Alow extra
I ength for connecting to the term nal board. Do not bend flexible
coaxi al cables in a radius less than ten tines the cable outside

di aneter.
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d. Use vinyl tape, sleeves, or grommets to protect cables from
vi bration at points where they pass around sharp corners, through
wal | s, panel cabinets, etc.

6. Conceal cables, except in mechanical rooms and areas where other
conduits and pi ping are exposed.

7. Permanently | abel or code each point of all field termnal strips to
show the instrument or itemserved. Col or-coded cable with cable

di agrams may be used to acconplish cable identification.

8. Grounding: ground electrical systems per manufacturer’s written
requi rements for proper and safe operation
C. Install Sensors and Controls:
1. Tenperature Sensors:

a. Install all sensors and instrunentation according to
manufacturer’s written instructions. Temperature sensor locations
shal |l be readily accessible, permtting quick replacenent and
servicing of themw thout special skills and tools.

b. Calibrate sensors to accuracy specified, if not factory
cal i br at ed.

c. Use of sensors shall be limted to its duty, e.g., duct sensor
shall not be used in lieu of room sensor

d. Install room sensors permanently supported on wall frane. They
shall be nounted at 1.5 neter (5.0 feet) above the finished
floor.

e. Mount sensors rigidly and adequately for the environnment within
whi ch the sensor operates. Separate extended-bulb sensors form
contact with metal casings and coils using insulated standoffs.

f. Sensors used in mxing plenum and hot and col d decks shall be of
t he averagi ng of type. Averaging sensors shall be installed in a
serpenti ne manner horizontally across duct. Each bend shall be
supported with a capillary clip.

Al'l pipe nmounted tenperature sensors shall be installed in wells.

h. All wires attached to sensors shall be air sealed in their
conduits or in the wall to stop air transmtted from other areas
af fecti ng sensor reading.

i. Permanently mark term nal bl ocks for identification. Protect all
circuits to avoid interruption of service due to short-circuiting
or other conditions. Line-protect all wiring that conmes from
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external sources to the site fromlightning and static

electricity.

2. Actuators:

a. Mount and |ink danper and val ve actuators according to
manufacturer’s written instructions.

b. Check operation of danper/actuator conbination to confirmthat
act uat or nodul at es danper snoothly throughout stroke to both open
and cl osed position.

c. Check operation of valve/actuator conbination to confirmthat
actuator nodul ates val ve snoothly in both open and cl osed

posi tion.

3. 3 SYSTEM VALI DATI ON AND DEMONSTRATI ON

A. As part of final system acceptance, a system denobnstration is required

(see below). Prior to start of this denobnstration, the contractor is

to performa conmplete validation of all aspects of the controls and

i nstrumentation system
B. Validation

1

Prepare and subnmit for approval a validation test plan including
test procedures for the perfornance verification tests. Test Plan
shal | address all specified functions of the ECC and all specified
sequences of operation. Explain in detail actions and expected
results used to denonstrate conpliance with the requirenents of this
specification. Explain the method for sinulating the necessary
conditions of operation used to denonstrate performance of the
system Test plan shall include a test check Iist to be used by the
Installer’s agent to check and initial that each test has been
successfully conpleted. Deliver test plan docunmentation for the
performance verification tests to the COR 30 days prior to start of
performance verification tests. Provide draft copy of operation and
mai nt enance manual with performance verification test.

After approval of the validation test plan, installer shall carry
out all tests and procedures therein. Installer shall conpletely
check out, calibrate, and test all connected hardware and software
to insure that systemperforns in accordance with approved

speci fications and sequences of operation submitted. Installer

shal | conplete and subnmit Test Check List.

C. Denonstration
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System operation and calibration to be denonstrated by the installer
in the presence of the Architect or VA's representative on random
sampl es of equi pment as dictated by the Architect or VA’s
representative. Should random sanpling indicate inproper
conmi ssi oni ng, the Governnent reserves the right to subsequently

wi t ness conplete calibration of the systemat no addition cost to
the VA

Denonstrate to authorities that all required safeties and life
safety functions are fully functional and conpl ete.

Make accessi bl e, personnel to provide necessary adjustnments and

corrections to systens as directed by bal anci ng agency.
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SECTION 23 31 00
HVAC DUCTS AND CASI NGS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Ductwork and accessories for HVAC including the foll ow ng:
1. Exhaust air systens.
B. Definitions:

1. SMACNA Standards as used in this specification neans the HVAC Duct
Construction Standards, Metal and Fl exible.

2. Seal or Sealing: Use of liquid or mastic sealant, with or w thout
conpati bl e tape overlay, or gasketing of flanged joints, to keep air
| eakage at duct joints, seans and connections to an acceptable
m ni mum

3. Duct Pressure Cassification: SMACNA HVAC Duct Construction
St andards, Metal and Fl exi bl e.

1.2 RELATED WORK
A. General Mechani cal Requirenents: Section 23 05 11, COMMON WORK RESULTS

FOR HVAC and STEAM GENERATI ON.

B. Noise Level Requirenents: Section 23 05 41, NO SE AND VI BRATI ON CONTRCL

FOR HVAC PI PI NG and EQUI PMENT.

C. Return Air and Exhaust Air Fans: Section 23 34 00, HVAC FANS.
D. Testing and Bal ancing of Air Flows: Section 23 05 93, TESTI NG
ADJUSTI NG and BALANCI NG FOR HVAC.
1.3 QUALITY ASSURANCE
A. Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COVMON WORK
RESULTS FOR HVAC and STEAM GENERATI ON.
Fire Safety Code: Conply with NFPA 90A
C. Duct System Construction and Installation: Referenced SMACNA Standards
are the mninmum acceptable quality.
D. Duct Sealing, Air Leakage Criteria, and Air Leakage Tests: Ducts shall
be seal ed as per duct sealing requirenents of SMACNA HVAC Air Duct

w

Leakage Test Manual for duct pressure classes shown on the draw ngs.

E. Duct accessories exposed to the air stream such as danpers of all types
(except snoke danpers) and access openings, shall be of the sane
material as the duct or provide at | east the sane | evel of corrosion
resi stance.

1.4 SUBM TTALS

A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
and SAMPLES.

B. Manufacturer's Literature and Data:
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1. Rectangul ar ducts:
a. Schedul es of duct systens, materials and sel ected SMACNA
construction alternatives for joints, sealing, gage and
rei nforcement.
b. Seal ants and gaskets.
C. Coordination Drawi ngs: Refer to article, SUBM TTALS, in Section 23 05 11
— Common Wirk Results for HVAC and Steam Generati on.
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.
B. American Society of G vil Engineers (ASCE):
ASCE7-05................ M ni mum Desi gn Loads for Buildings and O her
Structures
C. Anerican Society for Testing and Materials (ASTM:
Al67-99(2009)........... Standard Specification for Stainless and
Heat - Resi sting Chrom um Ni ckel Steel Plate,
Sheet, and Strip
AB53-09................. Standard Specification for Steel Sheet,
Zi nc- Coat ed (Gl vani zed) or Zinc-lron All oy
coated (Gl vanneal ed) by the Hot-Di p process
Al1011-09a............... Standard Specification for Steel, Sheet and
Strip, Hot rolled, Carbon, structural, High-
Strength Low Al loy, H gh Strength LowAlloy with
| mproved Formebility, and U tra-Hi gh Strength

B209-07................. St andard Specification for Al um num and
Al umi num Al | oy Sheet and Pl ate

Cl1071-05el.............. Standard Specification for Fibrous d ass Duct
Lining Insulation (Thermal and Sound Absorbi ng
Mat eri al )

E84-09a................. Standard Test Method for Surface Burning

Characteristics of Building Materials
D. National Fire Protection Association (NFPA):

90A-09.......... ... ..... Standard for the Installation of Air
Condi tioning and Ventilating Systens
96-08................... Standard for Ventilation Control and Fire

Protecti on of Commercial Cooking Operations
E. Sheet Metal and Air Conditioning Contractors National Association
( SMACNA) :
2nd Edition — 2005...... HVAC Duct Construction Standards, Metal and
Fl exi bl e
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1st Edition - 1985...... HVAC Air Duct Leakage Test Manua

6th Edition — 2003...... Fi brous d ass Duct Construction Standards
F. Underwriters Laboratories, Inc. (UL):

181-08.................. Factory-Made Air Ducts and Air Connectors

555-06 ................. Standard for Fire Danpers

555S-06 ................ St andard for Snoke Danpers

PART 2 - PRODUCTS

2.1 DUCT MATERI ALS AND SEALANTS
A. General: Except for systens specified otherw se, construct ducts,

casi ngs, and accessories of gal vani zed sheet steel, ASTM A653, coating

@0; or, alum num sheet, ASTM B209, alloy 1100, 3003 or 5052

B. Specified Corrosion Resistant Systens: Stainless steel sheet, ASTM Al67,
Class 302 or 304, Condition A (anneal ed) Finish No. 4 for exposed ducts

and Finish No. 2B for conceal ed duct or ducts |ocated in mechanica
r oons.

C. Joint Sealing: Refer to SMACNA HVAC Duct Construction Standards,
par agr aph S1.9.

1. Seal ant: El astoneric conpound, gun or brush grade, nmaximum 25 fl ane

spread and 50 snoke devel oped (dry state) conpounded specifically for

seal i ng ductwork as recommended by the manufacturer. Cenerally
provide liquid sealant, with or w thout conpatible tape, for |ow
clearance slip joints and heavy, permanently elastic, mastic type

where clearances are larger. GO base caul king and gl azi ng conpounds

are not acceptabl e because they do not retain elasticity and bond.

2. Tape: Use only tape specifically designated by the seal ant

manuf acturer and apply only over wet sealant. Pressure sensitive tape

shal |l not be used on bare netal or on dry seal ant.

3. Gaskets in Flanged Joints: Soft neoprene.

D. Approved factory nmade joints nmay be used.

2.2 DUCT CONSTRUCTI ON AND | NSTALLATI ON

A. Regardl ess of the pressure classifications outlined in the SVACNA
St andards, fabricate and seal the ductwork in accordance with the
foll owi ng pressure classifications:

B. Duct Pressure Classification
0 to 50 mm (2 inch)
>50 mto 75 mMm (2 inch to 3 inch)
> 75 mmto 100 nm (3 inch to 4 inch)
Show pressure classifications on the floor plans.

C. Seal Cass: Al ductwork shall receive Cass A Sea
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D. Duct for Negative Pressure Up to 750 Pa (3 inch WG ): Provide for
exhaust duct between HEPA filters and exhaust fan inlet including
systens for Autopsy Suite exhaust.

1. Round Duct: Galvanized steel, spiral |ock seam construction with
standard slip joints.

2. Rectangul ar Duct: Galvanized steel, mnimm 1.0 mm (20 gage),
Pittsburgh | ock seam conpanion angle joints 32 mmby 3.2 mm (1-1/4
by 1/8 inch) mininumat not nore than 2.4 m (8 feet) spacing.
Approved pre-nmanufactured joints are acceptable in |ieu of conpanion
angl es.

E. Casings and Plenuns: Construct in accordance with SMACNA HVAC Duct
Construction Standards Section 6, including curbs, access doors, pipe
penetrations, elimnators and drain pans. Access doors shall be holl ow
netal, insulated, with latches and door pulls, 500 mm (20 inches) wi de
by 1200 - 1350 nm (48 - 54 inches) high. Provide view port in the doors
where shown. Provide drain for outside air |ouver plenum CQutside air
pl enum shal | have exterior insulation. Drain piping shall be routed to
the nearest floor drain.

F. Vol une Danpers: Single blade or opposed blade, nulti-Ilouver type as
detailed in SMACNA Standards. Refer to SMACNA Detail Figure 2-12 for
Single Blade and Figure 2.13 for Milti-blade Vol ume Danpers.

G Duct Hangers and Supports: Refer to SMACNA Standards Section |V. Avoid
use of trapeze hangers for round duct.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A. Conply with provisions of Section 23 05 11, COMWON WORK RESULTS FOR
HVAC, particularly regarding coordination with other trades and work in
exi sting buil dings.

B. Fabricate and install ductwork and accessories in accordance with
ref erenced SMACNA St andar ds:

1. Drawi ngs show the general |ayout of ductwork and accessories but do
not show all required fittings and of fsets that may be necessary to
connect ducts to equi pnent, boxes, diffusers, grilles, etc., and to
coordinate with other trades. Fabricate ductwork based on field
neasurenents. Provide all necessary fittings and offsets at no
addi tional cost to the governnent. Coordinate with other trades for
space available and relative location of HVAC equi pnent and
accessories on ceiling grid. Duct sizes on the drawi ngs are inside
di nensi ons whi ch shall be altered by Contractor to other dinensions
with the sane air handling characteristics where necessary to avoid
interferences and cl earance difficulties.
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2. Provide duct transitions, offsets and connections to danpers, coils,
and ot her equi pnent in accordance with SMACNA St andards, Section Il
Provi de stream iner, when an obstruction cannot be avoi ded and nust
be taken in by a duct. Repair gal vani zed areas wi th gal vani zi ng
repai r conpound.

3. Provide bolted construction and tie-rod reinforcement in accordance
with SMACNA St andards.

4. Construct casings, elinnators, and pi pe penetrations in accordance
wi th SMACNA St andards, Chapter 6. Design casing access doors to sw ng
against air pressure so that pressure helps to naintain a tight seal

C. Install duct hangers and supports in accordance with SMACNA St andards

Chapter 4.

D. Control Danper Installation

1. Provide necessary blank-off plates required to install danpers that
are small er than duct size. Provide necessary transitions required to
install danpers |arger than duct size.

2. Assenble nultiple sections danpers with required interconnecting
I i nkage and extend required nunber of shafts through duct for
ext ernal nounting of danper notors.

3. Provide necessary sheet netal baffle plates to elimnate
stratification and provide air volunes specified. Locate baffles by
experimentation, and affix and seal pernmanently in place, only after
stratification problem has been elininated.

4. Install all danper control/adjustnent devices on stand-offs to allow
conpl ete coverage of insulation

E. Protection and C eaning: Adequately protect equipnent and materials
agai nst physical danmage. Place equipnent in first class operating
condition, or return to source of supply for repair or replacenent, as
det erm ned by Contracting Officer’s Representative (COR). Protect

equi pment and ducts during construction against entry of foreign matter

to the inside and clean both inside and outside before operation and

pai nting. Wien new ducts are connected to existing ductwork, clean both
new and exi sting ductwork by nopping and vacuum cl eani ng i nsi de and
out si de before operation

3.2 TESTING ADJUSTI NG AND BALANCI NG ( TAB)
Refer to Section 23 05 93, TESTING ADJUSTING and BALANCI NG FOR HVAC
3.4 OPERATI NG AND PERFORMANCE TESTS
Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC
---END- - -
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SECTION 23 34 00
HVAC FANS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Fans for heating, ventilating and air conditioning.
B. VFDs for Fans
C. Product Definitions: AMCA Publication 99, Standard |-66.
1.2 RELATED WORK
A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC.
B. Section 23 05 12, GENERAL MOTOR REQUI REMENTS FOR HVAC AND STEAM

GENERATI ON EQUI PMVENT.

C. Section 23 05 41, NO SE AND VI BRATI ON CONTROL FOR HVAC PI PI NG AND

EQUI PIVENT.

D. Section 23 05 93, TESTING ADJUSTI NG AND BALANCI NG FOR HVAC.
E. Section 23 09 23, DI RECT-DI G TAL CONTRCL SYSTEM FOR HVAC.
1.3 QUALITY ASSURANCE
A. Refer to paragraph, QUALITY ASSURANCE, in Section 23 05 11, COVMON WORK

RESULTS FOR HVAC.

B. Fans and power ventilators shall be listed in the current edition of

AMCA 261, and shall bear the AMCA perfornmance seal.

C. Qperating Limts for Centrifugal Fans: AMCA 99 (Class I, Il, and I11).
D. Fans and power ventilators shall conply with the foll ow ng standards:

|. Testing and Rating: AMCA 2| 0.

2. Sound Rating: AMCA 300.

E. Vibration Tolerance for Fans and Power Ventilators: Section 23 05 41,

NO SE AND VI BRATI ON CONTROL FOR HVAC Pl PI NG AND EQUI PMVENT.

F. Performance Criteria:

I. The fan schedul e shall show the design air volune and static
pressure. Select the fan notor HP by increasing the fan BHP by 10
percent to account for the drive |losses and field conditions.

2. Select the fan operating point as follows:

a. Forward Curve and Axial Flow Fans: Right hand side of peak
pressure point
b. Air Foil, Backward Inclined, or Tubular: At or near the peak
static efficiency
G Safety Criteria: Provide manufacturer's standard screen on fan inlet and
di scharge where exposed to operating and mai nt enance personnel .
H. Corrosion Protection:

1. Except for fans in fume hood exhaust service, all steel shall be

m || -gal vani zed, or phosphatized and coated with mni numtwo coats,
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corrosion resistant enanel paint. Manufacturers paint and paint
system shall neet the m ni num specifications of: ASTM D1735 wat er
fog; ASTM B117 salt spray; ASTM D3359 adhesi on; and ASTM G152 and
G153 for carbon arc |ight apparatus for exposure of non-netallic
mat eri al

2. Fans for general purpose fune hoods, or chem cal hoods, and
radi oi sot ope hoods shall be constructed of nmaterials conpatible with
the chem cals being transported in the air through the fan

1.4 SUBM TTALS

A

@ mm©o O

Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
and SAMPLES

Manuf acturers Literature and Data:

1. Propeller fans.

Certified Sound power levels for each fan

Motor ratings types, electrical characteristics and accessories.

Roof curbs.

Belt guards.

Mai nt enance and Operating nanual s in accordance with Section 01 00 00,
GENERAL REQUI REMENTS

Certified fan perfornmance curves for each fan showi ng cubic feet per
m nute (CFM versus static pressure, efficiency, and horsepower for
desi gn poi nt of operation

1.5 APPLI CABLE PUBLI CATI ONS

A

B

C

The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.

Air Movenent and Control Association International, Inc. (AMCA):

99-86. . ... St andar ds Handbook

210-06. ............. ... Laboratory Met hods of Testing Fans for
Aer odynam ¢ Performance Rating

261-09.................. Directory of Products Licensed to bear the AMCA
Certified Ratings Seal - Published Annually

300-08............... ... Rever berant Room Method for Sound Testing of
Fans

American Society for Testing and Materials (ASTM:

B117-07a................ Standard Practice for Qperating Salt Spray (Fog)
Appar at us

D1735-08................ Standard Practice for Testing Water Resistance
of Coatings Using Water Fog Apparatus

D3359-08................ St andard Test Methods for Measuring Adhesion by
Tape Test
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F.

GL52-06................. Standard Practice for Operating Qopen Fl ane
Carbon Arc Light Apparatus for Exposure of Non-
Metallic Materials

GL53-04................. Standard Practice for Operating Encl osed Carbon
Arc Light Apparatus for Exposure of Non-Metallic
Materi al s

National Fire Protection Association (NFPA):

NFPA 96-08.............. Standard for Ventilation Control and Fire

Protecti on of Commercial Cooking Operations

Nati onal Sanitation Foundation (NSF):

37-07. ... Air Curtains for Entrance Ways in Food and Food
Servi ce Establishnents

Underwriters Laboratories, Inc. (UL):

181-2005................ Factory Made Air Ducts and Air Connectors

1.6 EXTRA MATERI ALS

A

Provi de one additional set of belts for all belt-driven fans.

PART 2 - PRODUCTS
2.1 PROPELLER FANS

2.

2

A

w

Standards and Performance Criteria: Refer to Paragraph, QUALITY
ASSURANCE.

Belt-driven or direct-driven fans as indicated on draw ngs.

Square steel panel, deep drawn venturi, arc welded to support arns and
fan/ notor support brackets, baked enanel finish.

Mot or, Mdtor Base and Drive: Refer to Section 23 05 11, COVMMON WORK
RESULTS FOR HVAC. Motor shall be totally enclosed type.

Wre Safety Guards: Provide on exposed inlet and outlet.

Provi de VFD

VARI ABLE FREQUENCY DRI VES FOR FANS

VFD systens shal | be m croprocessor - based and fully
transistorized with a conservatively rated 3-phase, full-wave
di ode bridge input and a pul se-wi dth nodul ati on (PWW) sine-coded
out put waveform The input diode bridge shall be protected by a
3% reactor against |line noise. The output transistors nust be of
the insulated gate bipolar transistor (IGBT) type to facilitate
noi sel ess notor operation. The VFDs shall be tested and rated for
a mnimmof a 20-year nean tine between failures (MIBF). Provide
manufacturer’s typical test results or calculations with
subnittal to verify MIBF.

To mnimze electrical and acoustical noise, and to elimnate

| ow- speed cogging, a mininmm switching frequency of 15 kHz shall
be used. The VFD shall not “cog” at frequencies above 1.5 Hz.
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There shall be no sudden frequency shifts as the output frequency
is varied between 1.5 and 60 Hz.

C. The VFDs input displacenment power factor shall be 0.98 or better
over the entire operating frequency and |oad range. Efficiency
shall be neasured at 96% mnimum at rated |oad. Provide
manufacturer’s typical test results or calculations with
submittal to verify efficiency and power factor.

D. Al VFDs shall have, but shall not be limted to, the follow ng
protective features:

1. Solid state output ground fault protection shall be
provi ded.
2. Adaptive electronics notor overload protection shall be

provi ded which shall protect both the notor and the VFD at
all frequencies. Electronic thermal overload circuits which
only properly protect the notor at full speed shall not be
acceptable. The VFD shall sense the | oad and speed and shal
recalibrate the thermal trip curve to ensure | ow speed notor
protection. The initial trip point shall be adjustable from
at least 40% of the VFD continuous rating to account for
not or nagneti zing current.

3. I nput surge protection shall be performed by MOs (netal
oxide wvaristors) in accordance with ANSI Specification
C62. 41-1980.

4. Opto-coupled isolated control inputs shall be provided. The
nmot or speed shall be directly proportional, or inversely
proportional to 0-10 VDC, 4-20 nm, and variable resistance
signals. In addition, the VFD shall have independent
settings adjustable on the fly for input reference offset
(positive and negative) and gain to facilitate signa
setting/ mat chi ng.

E. VFD operation options shall be programmble, and shall include
at a mnimum the foll owi ng functions:

1. User-definable speed upon lost reference signal. Drive to
i ndicate fault upon |ost signal.

2. The standard protocol shall be LON. Each individual drive
shall have the protocol in the base VFD. The use of third
party gateways and nmultiplexers is not acceptable. All
protocols shall be “certified” by the governing authority.
Use of non-certified protocols is not allowed.

3. Serial communication capabilities shall include, but not be
limted to; run-stop control, speed set adj ust ment ,
proportional/integral/derivative (PID) control adjustnents,
current limt, acceleration/deceleration tinme adjustnents,
and lock and unlock the keypad. The drive shall have the
capability of allowwng the DDC to nonitor feedback such as
process vari abl e feedback, output speed / frequency, current
(in anps), % torque, power (kW ki | owat t hour s
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10.

(resettable), operating hours (resettable), and drive

t erper at ur e. The DDC shall also be capable of nonitoring
the VFD relay output status, digital input status, and al
analog input and analog output values. Al diagnhostic

warning and fault information shall be transmitted over the
serial comunications bus. Renote VFD fault reset shall be
possi bl e. The follow ng additional status indications and
settings shall be transmitted over the serial conmunications
bus — keypad ‘““Hand” or “Auto” selected the ability to change
the PID set point. The DDC system shall also be able to
monitor if the notor is running in the VFD node over seri al
communi cati ons. A nmininum of 15 field paraneters shall be
capabl e of being nonitored.

The VFD shall allow the DDC to control the drive’s digital
and anal og outputs via the serial interface. This control
shall be independent of any VFD function. For exanple, the
anal og outputs may be used for nodulating chilled water
valves or cooling tower bypass valves. The drive’s digital
(relay) outputs may be used to actuate a danper, open a
val ve or control any other device that requires a maintai ned
contact for operation. In addition, all of the drive’s
digital and analog inputs shall be capable of being
nmoni tored by the DDC system

The VFD shall provide the foll owi ng operati onal features:
“Speed search” transfer. The VFD shall have the ability to
start bypass or fault trip into a spinning load from 100%
forward to 100% reverse rotation w thout stopping the notor
or creating a fault condition. The VFD shall natch the
motor’s speed and then drive the notor to its proper speed
reference

Programmabl e current limt.

Programmable, “intelligent” auto-restart functi on.
Intelligent auto-restart precludes any attenpt to restart in
the event of trips typically indicative of conmponent
failure.

M ni mum of two power |oss ride-through capability, for units
5 HP and larger. In the event of a |oss of three-phase power
lasting 2 seconds or less, the VFD nust maintain operation
and prevent nuisance trips upon return of power.

Critical Frequency Rejection Points: Drives shall be
capable of programmng up to four (4) frequency rejection
points to protect the driven equipnent from continuous
operation at harnful resonance frequencies.

The following fault conditions shall cause the VFD to shut down
wi t hout danmage and shall be annunciated via al pha-nuneric fault
di agnostic (renote annunciation shall be available with a form
“c” fault contact):

1
2.

3.

Overl oad (blown fuse any or all |egs/loss of phase)
I nst ant aneous over current trip (short circuit)

DC bus overvol tage
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4. DC bus under voltage, phase | oss protection

5. Excessive anbient, VFD heat sink over tenperature
6. Gound fault input

7. Internally diagnosed, control failure

8. Modtor thermal overl oad

9. VFD thermal overl oad

10. Programmable ““shear pin” current trip

PROGRAMM NG OPERATOR STATI ON: I ncl ude al pha-nuneric display of
frequency reference, output frequency, output current (accurate
+/-3% regardless of output frequency), output voltage, DC bus
vol tage, output power (kW, input term nal status, output thernmal
status, LED lanp check, and EEPROM nunber. Al pha-nuneric display
of faults. Up to four (4) sequential faults shall be retained in
non-vol atile nmenory (maintained even after renoval of input
power). All system information (voltage |evels, current |evels,
etc.) shall be stored for the previous 3 seconds before the |ast
fault in 160 nanosecond intervals to aid in diagnostics.

Encl osure requirenents
1. NEMA 1
2. Door - mount ed digital operator control station.
3. Door-interlocked input circuit breaker with flange-nounted
pad- | ockabl e operating handl e.
4. Qutput 3-phase current sensing overload relay to provide
not or protection.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

B
C.
D

Install fan, notor and drive in accordance with manufacturer's

i nstructions.

Align fan and notor sheaves to allow belts to run true and straight.
Bolt equi pnent to curbs with gal vani zed [ ag bolts.

Install vibration control devices as shown on draw ngs and specified in
Section 23 05 41, NO SE AND VI BRATI ON CONTROL FOR HVAC PI PI NG AND

EQUI PVENT.

3. 2 PRE- OPERATI ON MAI NTENANCE

A

Lubricate bearings and other noving parts w th nmanufacturer recomended
[ ubri cants.

Rotate inpeller by hand and check for shifting during shi pnent and check
all bolts, collars, and other parts for tightness.
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C. CUean fan interiors to renove foreign material and construction dirt and

dust .
3.3 START- UP AND | NSTRUCTI ONS

A. Verify operation of notor, drive systemand fan wheel according to the
drawi ngs and speci fications.

B. Check vibration and correct as necessary for air bal ance work

C. After air balancing is conplete and permanent sheaves are in place
perform necessary field nmechanical balancing to nmeet vibration tol erance
in Section 23 05 41, NO SE AND VI BRATI ON CONTROL FOR HVAC PI PI NG AND
EQUI PIVENT.

---END- - -
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SECTI ON 23 37 00
Al R QUTLETS AND | NLETS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Air Qutlets and Inlets: Diffusers, Registers, and Gilles.
1.2 RELATED WORK
A. General Mechani cal Requirenents: Section 23 05 11, COMMON WORK RESULTS
FOR HVAC.
B. Noise Level Requirenents: Section 23 05 41, NO SE AND VI BRATI ON CONTRCL
FOR HVAC PI PI NG AND EQUI PMENT.
C. Testing and Bal ancing of Air Flows: Section 23 05 93, TESTING
ADJUSTI NG, AND BALANCI NG FOR HVAC.
1.3 QUALITY ASSURANCE
A. Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COVMON WORK
RESULTS FOR HVAC.
B. Fire Safety Code: Conply with NFPA 90A
1.4 SUBM TTALS
A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
and SAMPLES.
B. Manufacturer's Literature and Data:
1. Air intake/exhaust hoods.
2. Diffusers, registers, grilles and accessori es.
C. Coordination Drawi ngs: Refer to article, SUBM TTALS, in Section 23 05
11, COVMMON WORK RESULTS FOR HVAC AND STEAM GENERATI ON.
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.
B. Air Diffusion Council Test Code:

1062 GRD-84............. Certification, Rating, and Test Manual 4'"
Edi tion
C. Anerican Society of Civil Engineers (ASCE):
ASCE7-05................ M ni mum Desi gn Loads for Buildings and O her

Structures
D. American Society for Testing and Materials (ASTM:
A167-99 (2004).......... Standard Specification for Stainless and
Heat - Resi sting Chrom um Ni ckel Steel Plate,
Sheet and Strip
B209-07................. St andard Specification for Al um num and
Al umi num Al | oy Sheet and Pl ate
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E. National Fire Protection Association (NFPA):
90A-09. ... ... . Standard for the Installation of Ar
Condi tioning and Ventilating Systens
F. Underwriters Laboratories, Inc. (UL):
181-08.................. UL Standard for Safety Factory-Made Air Ducts
and Connectors
PART 2 - PRODUCTS
2.1 WRE MESH CRI LLE
A. Fabricate grille with 2 x 2 mesh (1/2 inch) gal vani zed steel or al um num
hardware cloth in a spot wel ded gal vani zed steel frame with
approximately 40 mm (1-1/2 inch) margin.
B. Use grilles where shown in unfinished areas such as nechani cal roons.

PART 3 - EXECUTI ON

3.1 | NSTALLATI ON

A. Conply with provisions of Section 23 05 11, COMWON WORK RESULTS FOR
HVAC, particularly regarding coordination with other trades and work in
exi sting buil dings.

B. Protection and C eaning: Protect equipnent and material s agai nst
physi cal damage. Pl ace equiprment in first class operating condition, or
return to source of supply for repair or replacenent, as determ ned by
Contracting Officer’s Representative (COR). Protect equi pnent during
construction against entry of foreign matter to the inside and cl ean
both inside and outside before operation and painting.

3.3 TESTING ADJUSTI NG AND BALANCI NG ( TAB)
Refer to Section 23 05 93, TESTING ADJUSTI NG AND BALANCI NG FOR HVAC.
3. 4 OPERATI NG AND PERFORMANCE TESTS

Refer to Section 23 05 11, COVMON WORK RESULTS FOR HVAC
- - -END- - -
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SECTION 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section applies to all sections of Division 26.

B. Furnish and install electrical systens, materials, equipnment, and
accessories in accordance with the specifications and draw ngs.
Capacities and ratings of conductors and cable and other items and
arrangenents for the specified itens are shown on the draw ngs.

C. Conductor anpacities specified or shown on the draw ngs are based on
copper conductors, with the conduit and raceways sized per NEC.

Al umi num conduct ors are prohibited.
1.2 M NI MUM REQUI REMENTS

A. The International Building Code (I1BC), National Electrical Code (NEC
Underwriters Laboratories, Inc. (UL), and National Fire Protection
Associ ation (NFPA) codes and standards are the m nimumrequirenents for
materials and installation.

B. The drawi ngs and specifications shall govern in those instances where
requi rements are greater than those stated in the above codes and
st andar ds.

1.3 TEST STANDARDS

A. All materials and equi prment shall be listed, |abeled, or certified by a
Nati onal |y Recogni zed Testing Laboratory (NRTL) to neet Underwriters
Laboratories, Inc. (UL), standards where test standards have been
establ i shed. Materials and equi prent which are not covered by UL
standards will be accepted, providing that materials and equi pnent are
listed, |abeled, certified or otherwi se deternm ned to neet the safety
requirenents of a NRTL. Materials and equi pmrent which 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 of conpliance shal
include certified test reports and definitive shop draw ngs.

B. Definitions:

1. Listed: Materials and equipnent included in a list published by an
organi zation that is acceptable to the Authority Having Jurisdiction
and concerned with eval uati on of products or services, that

mai nt ai ns periodic inspection of production or listed materials and
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equi pment or periodic evaluation of services, and whose listing
states that the materials and equi pnent either neets appropriate
desi gnat ed standards or has been tested and found suitable for a
speci fied purpose.

2. Label ed: Mterials and equi pnent to which has been attached a | abel
synbol, or other identifying mark of an organization that is
acceptable to the Authority Having Jurisdiction and concerned with
product eval uation, that maintains periodic inspection of production
of labeled materials and equi pnent, and by whose | abeling the
manuf acturer indicates conpliance with appropriate standards or
performance in a specified manner.

3. Certified: Materials and equi pnent which
a. Have been tested and found by a NRTL to nmeet nationally

recogni zed standards or to be safe for use in a specified nmanner
b. Are periodically inspected by a NRTL.
c. Bear a label, tag, or other record of certification

4. Nationally Recognized Testing Laboratory: Testing |aboratory which
is recogni zed and approved by the Secretary of Labor in accordance
with OSHA regul ati ons.

1.4 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)

A. Manufacturer’s Qualifications: The manufacturer shall regularly and
currently produce, as one of the manufacturer's principal products, the
materi al s and equi pnent specified for this project, and shall have
manuf actured the nmaterials and equi pment for at |east three years.

B. Product Qualification
1. Manufacturer's materials and equi pnent shall have been in

sati sfactory operation, on three installations of simlar 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 equi pnent
have been in operation before approval

C. Service Qualifications: There shall be a permanent service organi zation
mai nt ai ned or trained by the nanufacturer which will render
satisfactory service to this installation within four hours of receipt
of notification that service is needed. Submit nane and address of

servi ce organi zati ons.
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1.5 APPLI CABLE PUBLI CATI ONS
A. Applicable publications listed in all Sections of Division 26 are the
| at est issue, unless otherw se noted.
B. Products specified in all sections of Division 26 shall conply with the
applicable publications listed in each section
1. 6 MANUFACTURED PRODUCTS
A. Materials and equi pnrent furni shed shall be of current production by
manuf acturers regul arly engaged in the nmanufacture of such items, and
for which replacenent parts shall be avail abl e.
B. When nore than one unit of the sane class or type of materials and

equi pment is required, such units shall be the product of a single

manuf act ur er.

C. Equi prent Assenblies and Conponents:

1. Conponents of an assenbled unit need not be products of the sane
manuf act urer.

2. Manufacturers of equipnent assenblies, which include conponents nade
by others, shall assune conplete responsibility for the fina
assenbl ed unit.

3. Components shall be conpatible with each other and with the tota
assenbly for the intended service.

4. Constituent parts which are sinilar shall be the product of a single
manuf act ur er.

D. Factory wiring and terminals shall be identified on the equi prent being
furnished and on all wring diagrans.
E. When Factory Testing |s Specified:

1. The Governnent shall have the option of wtnessing factory tests.
The Contractor shall notify the Governnent through the Contracting
Oficer Representative a m nimum of 15 working days prior to the
manufacturer’s performing the factory tests.

2. Four copies of certified test reports shall be furnished to the
Contracting O ficer Representative two weeks prior to fina
i nspection and not nore than 90 days after conpletion of the tests.

3. Wien materials and equipnment fail factory tests, and re-testing and
re-inspection is required, the Contractor shall be liable for al
addi ti onal expenses for the Government to w tness re-testing.

1.7 VARI ATI ONS FROM CONTRACT REQUI REMENTS
A. Where the Governnent or the Contractor requests variations fromthe

contract requirenents, the connecting work and rel ated conponents shal
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i nclude, but not be linted to additions or changes to branch circuits,
circuit protective devices, conduits, wire, feeders, controls, panels
and installation nethods.
1.8 MATERI ALS AND EQUI PMENT PROTECTI ON
A. Materials and equi pnrent shall be protected during shipment and storage
agai nst physical damage, vermn, dirt, corrosive substances, funes,
nmoi sture, cold and rain.
1. Store materials and equi pnent indoors in clean dry space with
uniformtenperature to prevent condensation
2. During installation, equipnment shall be protected against entry of
foreign matter, and be vacuum cl eaned both inside and outside before
testing and operating. Conpressed air shall not be used to clean
equi pment. Renove | oose packing and flammable nmaterials fromi nside
equi prment .
3. Dammged equi prent shall be repaired or replaced, as determ ned by
the Contracting Officer Representative.
4. Painted surfaces shall be protected with factory installed renovable
heavy Kraft paper, sheet vinyl or equal
5. Damamged pai nt on equi pnent shall be refinished with the sane quality
of paint and wor kmanshi p as used by the manufacturer so repaired
areas are not obvious.
1.9 WORK PERFORMANCE
A. Al electrical work shall conply with the requirements of NFPA 70
(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J — Cenera
Envi ronnmental Controls, OSHA Part 1910 subpart K — Medical and First
Aid, and OSHA Part 1910 subpart S — Electrical, in addition to other
ref erences required by contract.
B. Job site safety and worker safety is the responsibility of the
Contractor.
C. Electrical work shall be acconplished with all affected circuits or
equi pment de-energi zed. When an el ectrical outage cannot be
acconplished in this manner for the required work, the follow ng
requi rements are mandatory:
1. Electricians nust use full protective equipnment (i.e., certified and
tested insulating material to cover exposed energized el ectrica
conponents, certified and tested insulated tools, etc.) while

wor ki ng on energi zed systems in accordance with NFPA 70E

26 05 11 - 4



12-01-12

2. Before initiating any work, a job specific work plan nust be

devel oped by the Contractor with a peer review conducted and
docunented by the Contracting Oficer Representative and VAACC
staff. The work plan rust include procedures to be used on and near
the Iive electrical equipnent, barriers to be installed, safety
equi pment to be used, and exit pathways.

3. Work on energized circuits or equi pnent cannot begin until prior
witten approval is obtained fromthe Contracting Oficer
Representative including signature of the VAACC Director

For work that affects existing electrical systens, arrange, phase and

performwork to assure mninmal interference with normal functioning of

the facility. Refer to Article OPERATI ONS AND STORAGE AREAS under

Section 01 00 00, CENERAL REQUI REMENTS.

New work shall be installed and connected to existing work neatly,

safely and professionally. Disturbed or danaged work shall be replaced

or repaired to its prior conditions, as required by Section 01 00 00,

GENERAL REQUI REMENTS.

1.10 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS

A

Equi pnent | ocation shall be as close as practical to |ocations shown on

t he draw ngs.

Wor ki ng cl earances shall not be less than specified in the NEC

I naccessi bl e Equi prent :

1. Where the Government deternines that the Contractor has installed
equi pment not readily accessible for operation and mai ntenance, the
equi prent shall be removed and reinstalled as directed at no
addi tional cost to the Government.

2. "Readily accessibl e” is defined as being capable of being reached
qui ckly for operation, naintenance, or inspections w thout the use
of ladders, or without clinbing or crawl i ng under or over obstacles
such as, but not limted to, notors, punps, belt guards,

transformers, piping, ductwork, conduit and raceways.

1.11 EQUI PMENT | DENTI FI CATI ON

A

In addition to the requirenments of the NEC, install an identification
sign which clearly indicates information required for use and

mai nt enance of itens such as individual breakers in sw tchboards.
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Identification signs for Nornmal Power System equi pnent shall be

| am nated bl ack phenolic resin with a white core with engraved

| ettering.

Install adhesive arc flash warning [ abels on all equi prent as required
by NFPA 70E. Label shall indicate the arc hazard boundary (inches),
wor ki ng di stance (inches), arc flash incident energy at the working
di stance (calories/cnR), required PPE category and description
including the glove rating, voltage rating of the equipment, linited
approach distance (inches), restricted approach distance (inches),
prohi bi ted approach distance (inches), equipnment/bus nane, date
prepared, and manufacturer nane and address.

1.12 SUBM TTALS

A

Submit to the Contracting Oficer Representative in accordance with
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.

The Governnent's approval shall be obtained for all materials and

equi prent before delivery to the job site. Delivery, storage or
installation of materials and equi prent which has not had prior
approval will not be pernitted.

Al submittals shall include six copies of adequate descriptive
literature, catalog cuts, shop drawi ngs, test reports, certifications,
sampl es, and other data necessary for the Government to ascertain that
t he proposed materials and equi pnent conply with draw ng and
specification requirenents. Catalog cuts submtted for approval shal
be legible and clearly identify specific materials and equi pnent being
subm tted.

Submittals for individual systens and equi pment assenblies which
consi st of nore than one item or conmponent shall be nade for the system
or assenbly as a whole. Partial submittals will not be considered for
approval .

1. Mark the subnmittals, "SUBM TTED UNDER SECTI ON "

2. Submittals shall be marked to show specification reference including

t he section and paragraph numnbers.
3. Submit each section separately.
The submttals shall include the follow ng
1. Information that confirns conpliance with contract requirenents.

I ncl ude the manufacturer's nane, nodel or catal og nunbers, catal og
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i nformation, technical data sheets, shop draw ngs, nanuals,

pi ctures, naneplate data, and test reports as required.

El ementary and interconnection wiring diagrams for conmunication and
signal systens and equi pnment assenblies. Al term nal points and
wiring shall be identified on wiring diagrans.

Parts |ist which shall include information for replacenent parts and
ordering instructions, as recomended by the equi pment manuf acturer
nt enance and Operation Mnual s:

Submit as required for systens and equi prent specified in the
techni cal sections. Furnish in hardcover binders or an approved
equi val ent .

Inscribe the following identification on the cover: the words

"MAI NTENANCE AND OPERATI ON MANUAL, " the name and | ocation of the
system material, equipment, building, nane of Contractor, and
contract nane and nunmber. Include in the manual the nanes,
addresses, and tel ephone nunbers of each subcontractor installing
the system or equi pnent and the local representatives for the

mat eri al or equi prment.

Provide a table of contents and assenble the manual to conformto
the tabl e of contents, with tab sheets placed before instructions
covering the subject. The instructions shall be legible and easily
read, with |arge sheets of draw ngs folded in.

The manual s shall include:

a. Internal and interconnecting wiring and control diagrans with

data to explain detail ed operation and control of the equipnent.

b. A control sequence describing start-up, operation, and shutdown.
c. Description of the function of each principal item of equipnent.
d. Installation instructions.

e. Safety precautions for operation and mai nt enance.

f. Diagrans and illustrations.

g. Periodic maintenance and testing procedures and frequencies,

i ncludi ng repl acenent parts nunbers.

h. Performance dat a.

i. Pictorial "exploded" parts list with part nunbers. Enphasis shal
be placed on the use of special tools and instruments. The |ist
shal | indicate sources of supply, reconmended spare and
repl acenent parts, and nane of servicing organization.
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j. List of factory approved or qualified permanent servicing
organi zations for equi pnent repair and periodic testing and
mai nt enance, includi ng addresses and factory certification

qual i ficati ons.

G Approvals will be based on conpl ete subni ssion of shop draw ngs,

manual s, test reports, certifications, and sanples as applicable.
After approval and prior to installation, furnish the Contracting
Oficer Representative with one sanple of each of the foll ow ng:

1. A mnimum 300 mm (12 inches) length of each type and size of wire
and cable along with the tag fromthe coils or reels fromwhich the
sanpl e was taken. The length of the sanple shall be sufficient to
show al | narkings provided by the manufacturer.

Each type of conduit coupling, bushing, and term nation fitting.

Conduit hangers, clanps, and supports.

B w N

Duct seal i ng conpound.

5. Each type of wire and cable splicing and term nating materi al

1.13 SI NGULAR NUMBER

A

VWhere any device or part of equipnment is referred to in these
specifications in the singular nunber (e.g., "the switch"), this
reference shall be deened to apply to as many such devices as are

required to conplete the installation as shown on the draw ngs.

1.14 ACCEPTANCE CHECKS AND TESTS

A

The Contractor shall furnish the instrunments, materials, and | abor for
tests.

Where systens are conprised of conponents specified in nore than one
section of Division 26, the Contractor shall coordinate the
installation, testing, and adjustment of all conponents between various
manufacturer’s representatives and technicians so that a complete,
functional, and operational systemis delivered to the Governnent.

When test results indicate any defects, the Contractor shall repair or
repl ace the defective materials or equipnent, and repeat the tests.
Repair, replacenent, and retesting shall be acconplished at no

addi tional cost to the Governnent.

1. 15 WARRANTY

A

Al work performed and all equi pnent and material furnished under this
Division shall be free fromdefects and shall remain so for a period of
one year fromthe date of acceptance of the entire installation by the
Contracting O ficer Representative for the Governnent.
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1.16 | NSTRUCTI ON

A. Instruction to designated Gover nnent personnel shall be provided for
the particular equi pnent or systemas required in each associ ated
techni cal specification section.

B. Furnish the services of conpetent instructors to give full instruction
in the adjustnent, operation, and nmai ntenance of the specified
equi pment and system including pertinent safety requirenents.
Instructors shall be thoroughly famliar with all aspects of the
installation, and shall be trained in operating theory as well as
practical operation and mmi ntenance procedures.

C. A training schedule shall be devel oped and subnitted by the Contractor
and approved by the Contracting O ficer Representative at |east 30 days
prior to the planned training.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON ( NOT USED)
---END- - -

26 05 11 - 9



This page intentionally left blank



07-01-13

SECTI ON 26 05 19
LOW VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of the electrical conductors and cables for use in electrical
systens rated 600 V and bel ow, indicated as cable(s), conductor(s),
wire, or wiring in this section.
1. 2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirenents that apply to all sections of Division 26.
B. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits
for conductors and cabl es.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFI CATI ONS (PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 FACTORY TESTS
A. Conductors and cabl es shall be thoroughly tested at the factory per
NEMA to ensure that there are no electrical defects. Factory tests
shal | be certified.
1.5 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Draw ngs:
a. Submit sufficient information to denonstrate conpliance with
drawi ngs and speci fications.
b. Subnmit the follow ng data for approval:
1) Electrical ratings and insulation type for each conductor and
cabl e.
2) Splicing materials and pulling lubricant.
2. Certifications: Two weeks prior to final inspection, submt the
fol | ow ng.
a. Certification by the manufacturer that the conductors and cabl es

conformto the requirenents of the draw ngs and specifications.
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b. Certification by the Contractor that the conductors and cabl es

have been properly installed, adjusted, and tested.

1.6 APPLI CABLE PUBLI CATI ONS

A

Publications |isted bel ow (including anmendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by designation only.
Ameri can Soci ety of Testing Material (ASTM:
D2301-10................ Standard Specification for Vinyl Chloride

Pl astic Pressure-Sensitive El ectrical

I nsul ati ng Tape

D2304-10................ Test Method for Thermal Endurance of Rigid
El ectrical Insulating Materials
D3005-10................ Low Tenperature Resistant Vinyl Chloride

Pl astic Pressure-Sensitive El ectrical
I nsul ati ng Tape

Nati onal El ectrical Mnufacturers Association (NEMA):

WC 70-09................ Power Cabl es Rated 2000 Volts or Less for the
Distribution of Electrical Energy

National Fire Protection Association (NFPA):

70-11. ... Nati onal El ectrical Code (NEC)

Underwriters Laboratories, Inc. (UL):

44-10. .. .o Ther noset - I nsul ated Wres and Cabl es

83-08................... Ther nopl astic-1nsulated Wres and Cabl es

467-07. .. ... o Groundi ng and Bondi ng Equi pnent

486A-486B-03............ Wre Connectors

486C-04. .. ... .. ... ... Splicing Wre Connectors

486D-05................. Seal ed Wre Connector Systens

486E-09................. Equi prent Wring Terminals for Use with
Al um num and/ or Copper Conductors

493-07. .. ..o Ther nopl asti c- 1 nsul at ed Under ground Feeder and
Branch Circuit Cables

514B-04................. Condui t, Tubing, and Cable Fittings

PART 2 - PRODUCTS
2.1 CONDUCTORS AND CABLES

A. Conductors and cables shall be in accordance with NEMA, UL, as

specified herein, and as shown on the draw ngs.

B. All conductors shall be copper.
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C. Single Conductor and Cabl e:
1. No. 12 AWG M ni mum si ze, except where snaller sizes are specified

herein or shown on the draw ngs.

No. 8 AWG and | arger: Stranded.

No. 10 AWG and snaller: Solid; except shall be stranded for final
connection to nmotors, transfornmers, and vibrating equi pnent.

4. Insul ation: THHN- THWN and XHHW 2. XHHW 2 shall be used for isol ated
power systens.
D. Col or Code:
1. No. 10 AWG and snaller: Solid color insulation or solid col or
coati ng.
2. No. 8 AWG and | arger: Col or-coded using one of the follow ng
nmet hods:
a. Solid color insulation or solid color coating.
b. Stripes, bands, or hash marks of col or specified.
c. Color using 19 mm (0.75 inches) wide tape.
4. For nodifications and additions to existing wiring systens, color
coding shall conformto the existing wiring system
5. Conductors shall be col or-coded as foll ows:
208/ 120 V Phase 480/ 277 V
Bl ack A Br own
Red B O ange
Bl ue C Yel | ow
Wi te Neut r al Gay *
* or white with colored (other than green) tracer.
2.2 SPLICES

A. Splices shall be in accordance with NEC and UL.
B. Above Ground Splices for No. 10 AW and Snal | er:

1.

Sol derl ess, screwon, reusable pressure cable type, with integral
i nsul ati on, approved for copper and al um num conductors.

The integral insulator shall have a skirt to conpletely cover the
stripped conductors.

The nunber, size, and conbination of conductors used with the
connector, as listed on the nmanufacturer's packagi ng, shall be

strictly foll owed.

C. Above G ound Splices for No. 8 AWGto No. 4/0 AWG
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1. Conpression, hex screw, or bolt clanp-type of high conductivity and
corrosion-resistant naterial, listed for use with copper and
al um num conduct or s.

2. Insulate with materials approved for the particul ar use, |ocation
vol tage, and tenperature. Insulation |evel shall be not |ess than
the insulation | evel of the conductors being joined.

Splice and insulation shall be product of the sanme manufacturer
Al bolts, nuts, and washers used with splices shall be zinc-plated
st eel .

D. Above Ground Splices for 250 kcnmi|l and Larger

1. Long barrel “butt-splice” or “sleeve” type compression connectors,
with mnimum of two conpression indents per wire, listed for use
wi th copper and al uni num conduct ors.

2. Insulate with materials approved for the particul ar use, |ocation
vol tage, and tenperature. Insulation |evel shall be not |ess than
the insulation | evel of the conductors being joined.

3. Splice and insulation shall be product of the same manufacturer.

E. Plastic electrical insulating tape: Per ASTM D2304, fl ane-retardant,
col d and weat her resistant.

2.3 CONNECTORS AND TERM NATI ONS

A. Mechani cal type of high conductivity and corrosion-resistant materi al
listed for use with copper and al unmi num conductors.

B. Long barrel conpression type of high conductivity and
corrosion-resistant naterial, with mnimumof two conpression indents
per wire, listed for use with copper and al um num conduct ors.

C. Al bolts, nuts, and washers used to connect connections and
term nations to bus bars or other termnation points shall be zinc-
pl ated steel

2.4 CONTROL W RI NG

A. Unl ess otherw se specified el sewhere in these specifications, contro
wiring shall be as specified herein, except that the m ni mum size shal
be not less than No. 14 AWG

B. Control wiring shall be sized such that the voltage drop under in-rush
conditions does not adversely affect operation of the controls.

2.5 WRE LUBRI CATI NG COVMPOUND

A. Lubricating conmpound shall be suitable for the wire insulation and

conduit, and shall not harden or beconme adhesive.
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PART 3 - EXECUTI ON

3.1 CENERAL

A. Install conductors in accordance with the NEC, as specified, and as
shown on the draw ngs.

B. Install all conductors in raceway systens.

C. Splice conductors only in outlet boxes and junction boxes.

D. Conductors of different systens (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 firmy clanmps each individual cable
and tightens due to cable weight.

F. In panel boards, cabinets, w reways, sw tches, enclosures, and equi prent
assenblies, neatly form train, and tie the conductors with non-
netallic ties.

G For connections to notors, transformers, and vibrating equi pnent,
stranded conductors shall be used only fromthe last fixed point of
connection to the nmotors, transforners, or vibrating equi pnent.

H. Use expandi ng foam or non-hardeni ng duct-seal to seal conduits entering
a building, after installation of conductors.

| . Conductor and Cable Pulling:

1. Provide installation equipment that will prevent the cutting or
abrasi on of insulation during pulling. Use lubricants approved for
t he cabl e.
Use nonnetal lic pull ropes.
Attach pull ropes by neans of either woven basket grips or pulling
eyes attached directly to the conductors.
Al'l conductors in a single conduit shall be pulled simultaneously.
Do not exceed manufacturer’s recommended maximum pulling tensions
and sidewal | pressure val ues.

J. No nore than three branch circuits shall be installed in any one
condui t.

K. When stripping stranded conductors, use a tool that does not danage the

conductor or renove conductor strands.

3.2 SPLI CE AND TERM NATI ON | NSTALLATI ON

A

Splices and terninations shall be mechanically and electrically secure,
and tightened to manufacturer’s published torque values using a torque

screwdri ver or wench.
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Where the Governnent determ nes that unsatisfactory splices or
term nations have been installed, replace the splices or term nations

at no additional cost to the Governnent.

3.3 CONDUCTCR | DENTI FI CATI ON

A

VWhen using colored tape to identify phase, neutral, and ground
conductors larger than No. 8 AWG, apply tape in half-overlapping turns
for a mnimumof 75 mm (3 inches) fromternminal points, and in junction
boxes, pull boxes, and nanholes. Apply the last two |aps of tape with no
tension to prevent possible unwi nding. Were cable nmarkings are covered

by tape, apply tags to cable, stating size and insulation type.

3.4 FEEDER CONDUCTOR | DENTI FI CATI ON

A

In each interior pullbox and each underground manhol e and handhol e,
install brass tags on all feeder conductors to clearly designate their
circuit identification and voltage. The tags shall be the enbossed
type, 40 nm (1-1/2 inches) in dianeter and 40 nils thick. Attach tags
with plastic ties.

3.5 EXI STI NG CONDUCTORS

A

Unl ess specifically indicated on the plans, existing conductors shal

not be reused.

3.6 CONTROL W RI NG | NSTALLATI ON

A

Unl ess ot herwi se specified in other sections, install control wring
and connect to equipnent to performthe required functions as specified
or as shown on the draw ngs.

Install a separate power supply circuit for each system except where
ot herwi se shown on the draw ngs.

3.7 CONTROL W RI NG | DENTI FI CATI ON

A
B

Install a permanent wire marker on each wire at each term nation
I dentifying nunbers and letters on the wire markers shall correspond to

those on the wiring diagrans used for installing the systens.

C. Wre markers shall retain their markings after cleaning.
3. 8 ACCEPTANCE CHECKS AND TESTS

A

Performin accordance with the manufacturer's recomrendations. In
addi tion, include the follow ng:
1. Visual Inspection and Tests: |nspect physical condition
2. Electrical tests:
a. After installation but before connection to utilization devices,
such as fixtures, notors, or appliances, test conductors phase-

t o- phase and phase-to-ground resistance with an insulation
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resi stance tester. Existing conductors to be reused shall also
be tested.
Applied voltage shall be 500 V DC for 300 V rated cable, and 1000
V DC for 600 V rated cable. Apply test for one minute or until
reading is constant for 15 seconds, whichever is longer. M ninum
i nsul ation resistance val ues shall not be | ess than 25 negohns
for 300 V rated cable and 100 negohns for 600 V rated cabl e.
Perform phase rotation test on all three-phase circuits.
---END- - -
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SECTI ON 26 05 26
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of grounding and bondi ng equi pnent, indicated as groundi ng
equi pment in this section.
B. The terms “connect” and “bond” are used interchangeably in this section
and have the sane neani ng.
1. 2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
Requirenents that apply to all sections of Division 26.
B. Section 26 05 19, LOW VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES
Low vol t age conductors.
C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduit and
boxes.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFI CATI ONS (PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submt six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1. Shop Draw ngs:
a. Submit sufficient information to denonstrate conpliance with
drawi ngs and speci fications.
2. Certifications:
a. Certification by the Contractor that the groundi ng equi prent has
been properly installed and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted bel ow (including anmendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnati on only.
B. American Society for Testing and Materials (ASTM:
B1-07................... St andard Specification for Hard-Drawn Copper
Wre
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B3-07................... Standard Specification for Soft or Anneal ed
Copper Wre
C. National Fire Protection Association (NFPA):
70-11. ... Nati onal El ectrical Code (NEC)
7O0E-12.................. Nati onal Electrical Safety Code
99-12. ... .. Health Care Facilities
D. Underwriters Laboratories, Inc. (UL):
44-10 ... Ther noset -1 nsul ated Wres and Cabl es
83-08 . ... ... ... ... Ther nopl astic-1nsul ated Wres and Cabl es
467-07 .. ... .. Groundi ng and Bondi ng Equi pnent

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTCRS
A. Equi pnent groundi ng conductors shall be insul ated stranded copper,
except that sizes No. 10 AWG and snall er shall be solid copper.

I nsul ation color shall be continuous green for all equi pnent grounding

conductors, except that wire sizes No. 4 AWG and | arger shall be

identified per NEC
B. Bondi ng conductors shall be bare stranded copper, except that sizes No.

10 AWG and small er shall be bare solid copper. Bonding conductors

shal | be stranded for final connection to notors, transformers, and

vi brating equi pnent.

C. Conductor sizes shall not be |l ess than shown on the draw ngs, or not
| ess than required by the NEC, whichever is greater.
D. Insulation: THHN- THWN and XHHW 2. XHHW 2 shall be used for isol ated
power systens.
2.2 GROUND CONNECTI ONS
A. Above G ade:

1. Bonding Junpers: Listed for use with copper conductors. For wre
sizes No. 8 AWG and | arger, use conpression-type connectors. For
wire sizes smaller than No. 8 AWG use mechanical type |ugs.
Connectors or lugs shall use steel bolts, nuts, and washers. Bolts
shal |l be torqued to the val ues reconmended by the manufacturer
Connection to Building Steel: Exotherm c-wel ded type connectors.
Connection to Grounding Bus Bars: Listed for use with copper
conductors. Use nechanical type lugs, with steel bolts, nuts, and
washers. Bolts shall be torqued to the val ues reconmended by the

manuf act ur er.
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4. Connection to Equi pnent Rack and Cabi net Ground Bars: Listed for use
"with copper conductors. Use nechanical type lugs, with stee
bolts, nuts, and washers. Bolts shall be torqued to the val ues

recommended by the manuf acturer

PART 3 - EXECUTI ON
3.1 GENERAL

A

Install grounding equipnment in accordance with the NEC, as shown on the
drawi ngs, and as specified herein.

Equi pnrent Groundi ng: Metallic piping, building structural steel

el ectrical enclosures, raceways, junction boxes, cabinets, nmachine
frames, and other conductive items in close proxinity with electrica

circuits, shall be bonded and grounded.

3.2 SECONDARY VOLTAGE EQUI PMENT AND Cl RCUI TS

A. Electrical equipnent:

1. Connect the equi pnent grounding conductors to the ground bus.

2. Connect netallic conduits by groundi ng bushi ngs and equi pnent
groundi ng conductor to the equi pnment ground bus.

3. 3 RACEVAY
A. Conduit Systens:
1. Gound all netallic conduit systems. Al nmetallic conduit systens
shal | contain an equi pnent groundi ng conduct or
B. Feeders and Branch Circuits: Install equi pnent groundi ng conductors
with all feeders and power branch circuits.
C. Boxes and Encl osures:

1. Bond the equi prent groundi ng conductor to each junction box, outlet
box, device box, and other enclosures through which the conductor is
pul | ed.

2. Provide lugs in each box and encl osure for equi pment grounding
conductor term nation

D. Wreway Systens:

1. Bond the nmetallic structures of wireway to provide electrica
continuity throughout the wireway system by connecting a No. 6 AWG
bondi ng junper at all intermediate netallic enclosures and across
all section junctions.

2. Install insulated No. 6 AW bondi ng junpers between the wireway
system bonded as required above, and the closest building ground at

each end and approximately every 16 M (50 feet).

26 05 26 - 3



12-01-12

3. Use insulated No. 6 AWG bonding junpers to ground or bond netallic
wi reway at each end for all internediate netallic enclosures and
across all section junctions.

4. Use insulated No. 6 AWG bonding junpers to ground cable tray to
col um-nount ed buil ding ground plates (pads) at each end and
approxi mately every 15 M (49 feet).

E. Fixed electrical appliances and equi pment shall be provided with a
ground lug for term nation of the equi pnent groundi ng conduct or
3.4 CORROCSI ON | NHI Bl TORS
A. When nmki ng groundi ng and bondi ng connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the netals used.
3.5 CONDUCTI VE PI PI NG
A. Bond all conductive piping systens, interior and exterior, to the
groundi ng el ectrode system Bondi ng connections shall be nade as cl ose
as practical to the equi pnent ground bus.
---END- - -
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SECTI ON 26 05 33
RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes, to form conpl ete, coordi nated, grounded
raceway systens. Raceways are required for all wiring unless shown or
speci fied otherw se.

B. Definitions: The termconduit, as used in this specification, shall nean
any or all of the raceway types specified.

1.2 RELATED WORK

A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Gener al
el ectrical requirenents and itens that are common to nore than one
section of Division 26.

B. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

C. Section 26 05 41, UNDERGROUND ELECTRI CAL CONSTRUCTI ON: Under gr ound
condui ts.

1.3 QUALITY ASSURANCE
Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
In accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, submit the follow ng:

A. Manufacturer's Literature and Data: Showi ng each cable type and rating.
The specific item proposed and its area of application shall be
identified on the catal og cuts.

B. Shop Draw ngs:

1. Size and location of main feeders.
2. Size and l|ocation of panels and pull-boxes.
3. Layout of required conduit penetrations through structural el enents.

C. Certifications:

1. Two weeks prior to the final inspection, submt four copies of the
followi ng certifications to the COR
a. Certification by the manufacturer that the material conforns to
the requirenents of the drawi ngs and specifications.
b. Certification by the contractor that the material has been
properly install ed.
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1.5 APPLI CABLE PUBLI CATI ONS

A. Publications |isted bel ow (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by designation only.

B. American National Standards Institute (ANSI):

C80.1-05................ Electrical Rigid Steel Conduit

C. National Fire Protection Association (NFPA):

70-08....... ... Nati onal El ectrical Code (NEC)

D. Underwriters Laboratories, Inc. (UL):

5-04........ .. .. ... ... Surface Metal Raceway and Fittings

6-07...... ... Electrical Rigid Metal Conduit - Steel

50-95.. ... .. .. ... Encl osures for Electrical Equi pnent

467-07. .. ... Groundi ng and Bondi ng Equi pnent

514A-04. ... .. ... ... .. Metallic Qutlet Boxes

514B-04................. Condui t, Tubing, and Cable Fittings

514C-96................. Nonnetal i c Qutlet Boxes, Flush-Device Boxes and

Covers
651-05.................. Schedul e 40 and 80 Rigid PVC Conduit and
Fittings

651A-00................. Type EB and A Rigid PVC Conduit and HDPE Conduit

E. National Electrical Manufacturers Association (NEMA):
TC-2-03................. El ectrical Polyvinyl Chloride (PVC) Tubing and

Condui t
TC-3-04................. PVC Fittings for Use with Rigid PVC Conduit and
Tubi ng
FB1-07.................. Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cabl e
PART 2 - PRODUCTS
2.1 MATERI AL

A. Conduit Size: In accordance with the NEC, but not less than 0.5 in [13
nm unl ess ot herw se shown.

B. Conduit:

1. Rigid steel: Shall conformto UL 6 and ANSI C80. 1.

2. Electrical Metallic Tubing (EMI): Shall conformto UL 797 and ANSI
C80. 3. Maxi mum si ze not to exceed 105 mm (4 inches) and shall be
permtted only with cable rated 600 V or |ess.

3. Liquid-tight Flexible Metal Conduit: Shall conformto UL 360.

C. Conduit Fittings:
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1. Rigid steel conduit fittings:

a. Fittings shall nmeet the requirenments of UL 514B and NEVA FBl

b. Standard threaded couplings, |ocknuts, bushings, conduit bodies,
and el bows: Only steel or nmalleable iron materials are acceptable.
Integral retractable type I MC couplings are al so acceptable

c. Locknuts: Bonding type with sharp edges for digging into the netal
wal | of an encl osure.

d. Bushings: Metallic insulating type, consisting of an insulating
insert, nolded or |ocked into the netallic body of the fitting.
Bushi ngs nmade entirely of netal or nonnetallic material are not
perm tted.

e. Erickson (union-type) and set screw type couplings: Approved for
use in concrete are permtted for use to conplete a conduit run
where conduit is installed in concrete. Use set screws of case-
hardened steel with hex head and cup point to firmy seat in
conduit wall for positive ground. Tightening of set screws with
pliers is prohibited.

f. Sealing fittings: Threaded cast iron type. Use continuous drain-
type sealing fittings to prevent passage of water vapor. In
conceal ed work, install fittings in flush steel boxes with blank
cover plates having the same finishes as that of other electrica
plates in the room

2. Electrical Metallic Tubing Fittings:

a. Fittings and conduit bodies shall neet the requirenents of UL
514B, ANSI C80.3, and NEMA FBL.

b. Only steel or nmalleable iron materials are acceptable.

c. Compression Couplings and Connectors: Concrete-tight and rain-
tight, with connectors having insulated throats.

I ndent -type connectors or couplings are prohibited.

e. Die-cast or pressure-cast zinc-alloy fittings or fittings nade of
"pot nmetal" are prohibited.

3. Liquid-tight Flexible Metal Conduit Fittings:

a. Fittings shall nmeet the requirenments of UL 514B and NEMA FBL.

b. Only steel or nmalleable iron materials are acceptable.

c. Fittings nust incorporate a threaded groundi ng cone, a steel or
pl astic conpression ring, and a gland for tightening. Connectors
shal | have insul ated throats.

D. Conduit Supports:
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Parts and hardware: Zinc-coat or provide equival ent corrosion
protection.

I ndi vi dual Conduit Hangers: Designed for the purpose, having a
pre-assenbl ed closure bolt and nut, and provisions for receiving a
hanger rod.

Mul tiple conduit (trapeze) hangers: Not less than 1.5 x 1.5 in [38 mm

x 38 mij, 12-gauge steel, cold-formed, |ipped channels; with not |ess
than 0.375 in [9 mm dianeter steel hanger rods.
Solid Masonry and Concrete Anchors: Self-drilling expansion shields,

or machi ne bolt expansion

E. Qutlet, Junction, and Pull Boxes:

1

PART 3 -

UL-50 and UL-514A.

Cast nmetal where required by the NEC or shown, and equipped with

rust proof boxes.

Sheet netal boxes: Gl vani zed steel, except where otherw se shown.

Fl ush-nmounted wall or ceiling boxes shall be installed with raised
covers so that the front face of raised cover is flush with the wall.
Surface-nmounted wall or ceiling boxes shall be installed with
surface-style flat or raised covers.

EXECUTI ON

3.1 PENETRATI ONS
A. Cutting or Holes:

1

Cut holes in advance where they should be placed in the structura
el ements, such as ribs or beans. Obtain the approval of the COR prior

to drilling through structural elenents.
Cut hol es through concrete and nasonry in new and existing structures
with a dianmond core drill or concrete saw. Pneumatic hamers, inpact

el ectric, hand, or manual hammer-type drills are not all owed, except
where permtted by the COR as required by |imted working space.

B. Firestop: Were conduits, wireways, and other electrical raceways pass
through fire partitions, fire walls, snoke partitions, or floors,
install a fire stop that provides an effective barrier against the

spread of fire, snoke and gases.
3.2 I NSTALLATI ON, GENERAL
A. In accordance with UL, NEC, as shown, and as specified herein.
B. Install conduit as foll ows:

1

In conplete nechanically and el ectrically continuous runs before
pulling in cables or wres.

Unl ess ot herwi se indicated on the drawi ngs or specified herein
installation of all conduits shall be concealed within finished
wal I s, floors, and ceilings.
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3. Flattened, dented, or deformed conduit is not permtted. Renove and
repl ace the danmaged conduits w th new undamaged nateri al

4. Assure conduit installation does not encroach into the ceiling height
head room wal kways, or doorways.

5. Cut square, ream renove burrs, and draw up tight.
I ndependent |y support conduit at 8 ft [2.4 M on centers. Do not use
ot her supports, i.e., suspended ceilings, suspended ceiling
supporting nenbers, lighting fixtures, conduits, nmechanical piping,
or nechani cal ducts.

7. Support within 12 in [300 nmm] of changes of direction, and within 12
in [300 nmM of each enclosure to which connected.

8. Close ends of enpty conduit with plugs or caps at the rough-in stage
until wires are pulled in, to prevent entry of debris.

9. Conduit installations under fune and vent hoods are prohibited.

10. Secure conduits to cabinets, junction boxes, pull-boxes, and outl et
boxes wi th bondi ng type | ocknuts.

Condui t Bends:

1. Make bends with standard conduit bendi ng machi nes.

2. Conduit hickey may be used for slight offsets and for straightening
st ubbed out conduits.

3. Bending of conduits with a pipe tee or vise is prohibited.

Layout and Honeruns:

1. Install conduit with wiring, including homeruns, as shown on
dr awi ngs.

2. Deviations: Make only where necessary to avoid interferences and only
after drawi ngs showi ng the proposed devi ati ons have been subnmitted
approved by the Contracting O ficer Representative.

3. 3 CONCEALED WORK | NSTALLATI ON

A

Above Furred or Suspended Ceilings and in Wlls:

1. Align and run conduit parallel or perpendicular to the building
lines.

2. Tightening setscrews with pliers is prohibited.

3. 4 EXPOSED WORK | NSTALLATI ON

A

C
D

Unl ess ot herwi se indicated on the draw ngs, exposed conduit is only
permtted in nechanical and el ectrical roons.

Conduit for Conductors 600 V and Below. Rigid steel or EMI (only
permitted for 10” AFF and above). Mxing different types of conduits
indiscrimnately in the systemis prohibited.

Align and run conduit parallel or perpendicular to the building |ines.
Install horizontal runs close to the ceiling or beans and secure with
conduit straps.
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Support horizontal or vertical runs at not over 8 ft [2.4 M intervals.

3.5 VWET OR DAMP LCOCATI ONS

A
B

Unl ess ot herwi se shown, use conduits of rigid steel

Provide sealing fittings to prevent passage of water vapor where
conduits pass fromwarmto cold locations, i.e., refrigerated spaces,
constant -tenperature roons, air-conditioned spaces, building exterior
wal I s, roofs, or simlar spaces.

Unl ess ot herwi se shown, use rigid steel or IMC conduit within 5 ft [1.5
M of the exterior and bel ow concrete building slabs in contact with
soil, gravel, or vapor barriers. Conduit shall be half-lapped with 10
ml| PVC tape before installation. After installation, conpletely recoat
or retape any damaged areas of coating.

3.6 CONDU T SUPPORTS, | NSTALLATI ON

A

Saf e working | oad shall not exceed one-quarter of proof test |oad of
fastening devices.
Use pipe straps or individual conduit hangers for supporting individua
condui ts.
Support nultiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a | oad equal to or greater than the sum of
the weights of the conduits, wires, hanger itself, and 200 | bs [90 kg].
Attach each conduit with U-bolts or other approved fasteners.
Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and sinilar itens.
Fasteners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or malleable iron concrete inserts set in
pl ace prior to placing the concrete.
2. Existing Construction
a. Steel expansion anchors not less than 0.25 in [6 mmM bolt size and
not less than 1.125 in [28 mj enbednent.
b. Power set fasteners not less than 0.25 in [6 m] diameter with
depth of penetration not less than 3 in [75 mm.
c. Use vibration and shock-resi stant anchors and fasteners for
attaching to concrete ceilings.
Hol | ow Masonry: Toggle bolts
Bolts supported only by plaster or gypsum wal | board are not acceptabl e.
Metal Structures: Use machine screw fasteners or other devices
specifically designed and approved for the application
Attachnment by wood plugs, raw plug, plastic, |ead or soft netal
anchors, or wood bl ocking and bolts supported only by plaster is
pr ohi bi t ed.
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Chain, wire, or perforated strap shall not be used to support or fasten
condui t.

Spring steel type supports or fasteners are prohibited for all uses
except horizontal and vertical supports/fasteners within walls.

Vertical Supports: Vertical conduit runs shall have riser clanps and
supports in accordance with the NEC and as shown. Provide supports for
cable and wire with fittings that include internal wedges and retaining
col l ars.

3.7 BOX | NSTALLATI ON

A

Boxes for Conceal ed Conduits:
1. Flush-nount ed.
2. Provide raised covers for boxes to suit the wall or ceiling,

construction, and finish.
In addition to boxes shown, install additional boxes where needed to
prevent danmage to cables and wires during pulling-in operations.
Renove only knockouts as required and plug unused openi ngs. Use threaded
plugs for cast netal boxes and snap-in netal covers for sheet netal
boxes.
Qutl et boxes nmounted back-to-back in the sane wall are prohibited. A
mnimm24 in [600 mmM center-to-center |ateral spacing shall be
mai nt ai ned bet ween boxes.
M ni mum si ze of outlet boxes for ground fault interrupter (GFl)
receptacles is 4 in [100 m] square x 2.125 in [55 mj deep, with device
covers for the wall material and thickness involved.
Stencil or install phenolic nanmeplates on covers of the boxes identified
on riser diagrans; for exanple "SIGFA JB No. 1."
On all branch circuit junction box covers, identify the circuits with
bl ack marker.

---END- - -
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SECTI ON 26 24 13
DI STRI BUTI ON SW TCHBOARDS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of the | owvoltage circuit-breaker distribution swtchboards,
i ndi cated as switchboard in this section.
1.2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirements that apply to all sections of Division 26.
B. Section 26 05 19, LOWVOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES:
Low vol t age conductors.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renments for personnel safety and to provide a | ow i npedance path
for possible fault currents.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduit.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.

1.4 FACTORY TESTS
A. The follow ng additional tests shall be perforned:
1. Verify that circuit breaker sizes and types correspond to draw ngs,
and the Overcurrent Protective Device Coordi nati on Study.
2. Verify tightness of bolted electrical connections by calibrated
t or que-wrench method in accordance with manufacturer’s published
dat a.
3. Exercise all active conponents
B. Furnish four (4) copies of certified manufacturer's factory test
reports prior to shipnent of the switchboards to ensure that the
swi t chboards have been successfully tested as specifi ed.
1.5 SUBM TTALS
A. Submt six copies of the following in accordance with Section 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
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1. Shop Draw ngs:

a. Submit sufficient infornmation to denmonstrate conpliance with
drawi ngs and speci fications.

b. Subnmit the follow ng data for approval
1) Conplete electrical ratings.

2) Circuit breaker sizes.
3) Interrupting ratings.
4) Accessories and nanepl ate dat a.
5) Techni cal data for each conponent.
6) Provisions and required |ocations for external conduit and
Wi ring entrances.
2. Manual s:
a. Submit, simultaneously with the shop draw ngs, conpanion copies
of conpl ete mai nt enance and operating manual s, including
techni cal data sheets, wiring diagrans, and infornation for
ordering replacenent parts
1) Include information for testing, repair, trouble shooting,
assenbly, disassenbly, and factory reconmended/ required
peri odi ¢ mai nt enance procedures and frequency.

2) Provide a replacenent and spare parts list. Include a |ist of
tools and instrunments for testing and nai ntenance purposes.

b. If changes have been nade to the mai nt enance and operating
manual s originally subnmitted, subnmit updated nmaintenance and
operating manual s two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submt the
fol | ow ng.

a. Certification by the manufacturer that the breakers conformto

the requirenments of the draw ngs and specifications.

1.6 APPLI CABLE PUBLI CATI ONS

A. Publications listed bel ow (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by basic
desi gnati on only.

B. Institute of Engineering and El ectroni c Engi neers (| EEE)
C37.13-08........... ..., Low Vol tage AC Power Circuit Breakers Used in

Encl osur es
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C62.41.1-03............. Surge Environment in Low voltage (1000V and

| ess) AC Power Circuits

C62.45-92. ... ... ... .. Surge Testing for Equi pnent connected to Low-

Vol tage AC Power Circuits
C. International Code Council (1CC):

IBCG12......... ... I nternational Building Code

D. National Electrical Mnufacturer's Association (NEM):
PB-2-06................. Deadfront Distribution Sw tchboards
PB-2.1-07............... Proper Handling, Installation, Operation, and

Mai nt enance of Deadfront Distribution
Swi t chboards Rated 600 Volts or Less
E. National Fire Protection Association (NFPA):
70-11. ... Nati onal El ectrical Code (NEC)

F. Underwriters Laboratories, Inc. (UL):

489-09........... ... . ... Mol ded- Case Circuit Breakers, Ml ded- Case

Switches, and Circuit-Breaker Enclosures

PART 2 - PRODUCTS
2.1 GENERAL

A. Shall be in accordance with ANSI, |EEE, NEMA, NFPA, UL, as shown on the

draw ngs, and have the followi ng features:

1. Incorporate devices shown on the drawi ngs and all rel ated conponents

required to fulfill operational and functional requirenents.

2. Ratings shall not be |less than shown on the draw ngs. Short circuit

ratings shall not be less than the available fault current shown in

the Overcurrent Protective Device Coordination Study.

2.2 FEEDER Cl RCU T BREAKERS
A. Provide nolded case circuit breakers as shown on the draw ngs.
B. Adjustable Trip Ml ded Case Circuit Breakers:
1. Provide nolded case, solid state adjustable trip type circuit
br eakers.
2. Trip units shall have field adjustable tripping characteristi
fol |l ows:
a. Long time pickup.
Long tinme del ay.

b

c. Short tinme pickup.
d. Short time del ay.
e

| nst ant aneous.
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2.3 OTHER EQUI PMENT

A

Furni sh tools and accessories required for circuit breaker and
swi tchboard test, inspection, nmaintenance, and proper operation.

PART 3 - EXECUTI ON

3.1

A

ACCEPTANCE CHECKS AND TESTS

Performin accordance with the manufacturer's reconmmrendations. In
addi tion, include the foll ow ng:

1. Visual Inspection and Tests:

a. I nspect physical, electrical, and nmechanical condition.

b. Verify that circuit breaker sizes and types correspond to
approved shop draw ngs.

c. Verifying tightness of accessible bolted el ectrical connections
by calibrated torque-wench nethod, or perform ng thernmographic
survey after energization.

d. Vacuum cl ean swi tchboard enclosure interior. Cean swtchboard
encl osure exterior.

e. Exercise all active conponents.

f. Verify the correct operation of all sensing devices, alarms, and
i ndi cati ng devi ces.

g. Verify that vents are clear.

3.2 FOLLOWM UP VERI FI CATI ON
A. Upon conpl etion of acceptance checks, settings, and tests, the

Contractor shall show by denonstration in service that the sw tchboard
is in good operating condition and properly perform ng the intended

functi on.

3.3 ONE LI NE DI AGRAM AND SEQUENCE OF OPERATI ON
A. At final inspection, an as-built one Iine diagramshall be |ani nated or

nount ed under acrylic glass, and installed in a frame nounted in the
swi tchboard roomor in the outdoor sw tchboard encl osure.
Deliver an additional four copies of the as-built one line diagram

Contracting Oficer Representative.

3.4 AS-LEFT TRIP UNIT SETTI NGS
A. The trip unit settings shall be set in the field by an authorized

representative of the sw tchboard nanufacturer.
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B. Post a durable copy of the "as-left" trip unit settings in a convenient
location in the switchboard room Deliver four additional copies of the
settings to the Contracting Oficer Representative. Furnish this
information prior to the activation of the switchboard.

---END- - -
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SECTI ON 26 35 26
HARMONI C FI LTERS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of harnonic mitigation filter equipnent, indicated as filters
in this section.
1.2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirements that apply to all sections of Division 26.
B. Section 26 05 19, LOWVOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES:
Low vol t age conductors.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and for providing a | ow i npedance
path for possible ground fault currents.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submt six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Draw ngs:

a. Submit sufficient information to denmonstrate conpliance with
drawi ngs and speci fications.

b. Include electrical ratings, dinmensions, weights, nounting details
and materials, term nations, and connection di agrans.

c. Complete nameplate data including manufacturer’s nane and catal og
nunber .

2. Manual s:

a. Wien submtting the shop draw ngs, submt conpani on copi es of
conpl et e mai nt enance and operating manual s i ncl uding technical
data sheets and wi ring di agrans.

b. If changes have been made to the mai nt enance and operati ng
manual s originally subnmitted, submt updated nai ntenance and
operating manuals two weeks prior to the final inspection.
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3. Certification: Two weeks prior to the final inspection, submt the
fol | ow ng.
a. Certification by the manufacturer that the filters conformto the
requi rements of the draw ngs and specifications.
b. Certification by the Contractor that the filters have been
properly installed, adjusted, and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including anmendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnati on only.

B. Institute of Electrical and El ectroni cs Engi neers (| EEE)

519-92........ .. ... .. ... Harmoni ¢ Control in Electrical Power Systens
1100-05................. Poweri ng and Groundi ng El ectroni c Equi pnent
C. International Code Council (1CC):
IBG12. ... . I nternational Buil ding Code
D. National Fire Protection Association (NFPA):
70-11. . ... ... Nati onal El ectrical Code (NEC)
E. Underwriters Laboratories, Inc. (UL):
508-99. ... ... ... ... I ndustrial Control Equipnent

PART 2 - PRODUCTS
2. ACTI VE HARMONI C FI LTER

A. Provide each nonlinear |oad as shown on drawings with a three-phase,
four-wire external harnonic filter with the foll ow ng requirenents:

1. The filter shall treat |ow frequency harnonics (3rd, 5th, 7th, 11th,
13th, etc.) by mcroprocessor-controlled active power electronics
whi ch switch the AC power to control the output.

2. Touchscreen display shall show harnoni c spectrum data, |ine voltage
and current, harmonic current, and reactive current, at a m ni mum

3. kVA rating, A and Vratings of the filter shall be as shown on
dr awi ngs.

4. Current transforner(s)of a type, configuration and ratio to suit

sensi ng and nounting conditions shall be supplied.
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PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. The filters shall be installed and connected in accordance with the
approved shop drawi ngs and manufacturer's instructions.
3.2 ACCEPTANCE CHECKS AND TESTS
A. An authorized representative of the filter manufacturer shal
technically supervise and participate during all of the field tests.
The manufacturer’s representative shall certify in writing that the
equi pment has been installed and tested in accordance with the
manufacturer’s recommendations.
B. Perform manufacturer’s required field tests in accordance with the
manuf acturer's recommendations. |n addition, include the follow ng:
1. Visual Inspection and Tests:

a. Conpare equi pnent naneplate data with specifications and approved
shop drawi ngs.

b. Inspect physical, electrical, and nechani cal condition

c. Verify appropriate anchorage, required area cl earances, and
correct alignnent.

d. Verify tightness of accessible bolted electrical connections by
calibrated torque-wench nethod, or perform ng thernmographic
survey after energization.

e. Verify groundi ng connections.

f. Verify current transforner connections.

g. Vacuumclean filter enclosure interior. Clean filter enclosure
exterior.

h. Verify the correct operation of all indicating devices.

i. Use a three-phase harnoni c anal yzer to neasure vol tage and
current total harnmonic distortion levels, with filter connected
to and di sconnected fromthe bus using the circuit protective
devi ce.

j. Check doors for proper alignnent and operation

3.3 FOLLOW UP VERI FI CATI ON
A. Upon conpl etion of acceptance checks and tests, the Contractor shal
show by denonstration in service that the filters are in good operating
condition and properly perform ng the intended function.
3.4 | NSTRUCTI ON
A. Furnish the services of a factory-trained technician for one 2-hour

training period for instructing personnel in the naintenance and
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operation of the filters, on the date requested by the Contracting
O ficer Representative.
---END-- -
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SECTION 27 05 11
REQUI REMENTS FOR COVMUNI CATI ONS | NSTALLATI ONS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

This Section, Requirenents for Communications Installations, applies to
all sections of Division 27.

Furni sh and install comunications cabling, systens, equipnment, and
accessories in accordance with the specifications and draw ngs.
Capacities and ratings of transformers, cable, and other itens and
arrangenents for the specified itens are shown on draw ngs.

1.2 M N MUM REQUI REMENTS

A

Ref erences to industry and trade associ ati on standards and codes are
m nimuminstallation requirenent standards.

Drawi ngs and ot her specification sections shall govern in those

i nstances where requirenents are greater than those specified in the
above standards.

1.3 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)

A

Manuf acturers Qualifications: The manufacturer shall regularly and
presently produce, as one of the manufacturer's principal products, the
equi pment and material specified for this project, and shall have
manufactured the itemfor at |east three years

Product Qualification:

1. Manufacturer's product shall have been in satisfactory operation, on
three installations of sinilar size and type as this project, for
approxi mately three years.

2. The Government reserves the right to require the Contractor to submt
alist of installations where the products have been in operation
bef ore approval

Service Qualifications: There shall be a pernanent service organization
mai ntai ned or trained by the nmanufacturer which will render satisfactory
service to this installation within four hours of receipt of
notification that service is needed. Submit name and address of service
or gani zati ons.

1.4 MANUFACTURED PRCDUCTS

A

Mat eri al s and equi pment furni shed shall be of current production by
manuf acturers regul arly engaged in the manufacture of such itens, for
whi ch repl acenent parts shall be avail abl e.

VWhen nore than one unit of the same class of equipnment is required, such
units shall be the product of a single manufacturer
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C. Equi pnent Assenblies and Conponents:

1. Conponents of an assenbled unit need not be products of the sane
manuf act urer.

2. Manufacturers of equipnent assenblies, which include conponents nade
by others, shall assune conplete responsibility for the fina
assenbl ed unit.

3. Components shall be conpatible with each other and with the tota
assenbly for the intended service.

4. Constituent parts which are sinilar shall be the product of a single
manuf act urer.

D. Factory wiring shall be identified on the equi pnent being furnished and
on all wiring diagrans.
E. When Factory Testing |Is Specified:

1. The Governnent shall have the option of witnessing factory tests. The
contractor shall notify the VA through the COR a m ni mum of 15
wor ki ng days prior to the manufacturers making the factory tests.

2. Four copies of certified test reports containing all test data shal
be furnished to the COR prior to final inspection and not nore than
90 days after conpletion of the tests.

3. Wien equipnment fails to neet factory test and re-inspection is
required, the contractor shall be liable for all additional expenses,
i ncl udi ng expenses of the Governnent.

1.5 EQUI PMENT REQUI REMENTS

VWhere variations fromthe contract requirenments are requested in

accordance with the GENERAL CONDI TI ONS and Section 01 33 23, SHOP

DRAW NGS, PRODUCT DATA, AND SAMPLES, the connecting work and rel ated

conponents shall include, but not be linited to additions or changes to

branch circuits, circuit protective devices, conduits, wire, feeders,
controls, panels and installation nmethods.
1.6 EQUI PMENT PROTECTI ON
A. Equi prnent and materials shall be protected during shipnment and storage
agai nst physical danege, dirt, noisture, cold and rain

1. During installation, enclosures, equipnment, controls, controllers,
circuit protective devices, and other like itenms, shall be protected
agai nst entry of foreign matter; and be vacuum cl eaned both inside
and outside before testing and operating and repainting if required.

2. Dammged equi pnent shall be, as determned by the COR placed in first
cl ass operating condition or be returned to the source of supply for
repair or replacenent.

3. Painted surfaces shall be protected with factory installed renovabl e
heavy kraft paper, sheet vinyl or equal
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4. Dammged paint on equi pnent and materials shall be refinished with the
sanme quality of paint and worknanship as used by the manufacturer so
repaired areas are not obvious.

1.7 WORK PERFORVANCE

A. Job site safety and worker safety is the responsibility of the

contractor.

For work on existing stations, arrange, phase and performwork to assure
conmuni cations service for other buildings at all tines. Refer to
Article OPERATI ONS AND STORACGE AREAS under Section 01 00 00, GENERAL
REQUI REMENTS.

New work shall be installed and connected to existing work neatly and
careful ly. Disturbed or damaged work shall be replaced or repaired to
its prior conditions, as required by Section 01 00 00, GENERAL

REQUI REMENTS.

Coordi nate | ocati on of equi pnent and pathways with other trades to
mnimze interferences. See the GENERAL CONDI Tl ONS.

1.8 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS
A. Equi pnent |ocation shall be as close as practical to |ocations shown on

B

t he draw ngs.

I naccessi bl e Equi pnent :

1. Where the Governnment deternines that the Contractor has installed
equi pment not conveniently accessi ble for operati on and nmi nt enance,
t he equi pnent shall be renobved and reinstalled as directed at no
additional cost to the Governnent.

2. "Conveniently accessible" is defined as bei ng capabl e of being
reached without the use of |adders, or without clinbing or crawing
under or over obstacles such as, but not limted to, notors, punps,
belt guards, transforners, piping, ductwork, conduit and raceways.

1.9 EQUI PMENT | DENTI FI CATI ON

A

Install an identification sign which clearly indicates information
required for use and nai ntenance of equiprent.

Nanepl ates shall be | aninated black phenolic resin with a white core
with engraved lettering, a minimumof 6 nm (1/4 inch) high. Secure
nanepl ates with screws. Naneplates that are furni shed by manufacturer as
a standard catalog item or where other nethod of identification is
herei n specified, are exceptions.

1.10 SUBM TTALS

A

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.
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The Governnent's approval shall be obtained for all equi pnent and
material before delivery to the job site. Delivery, storage, or
installation of equi pnent or naterial which has not had prior approva
will not be permtted at the job site.

Al submittals shall include adequate descriptive literature, catal og

cuts, shop drawi ngs, and other data necessary for the Governnment to

ascertain that the proposed equi pnrent and naterials conply with
specification requirenents. Catalog cuts submtted for approval shal

be legible and clearly identify equi pnent bei ng subnitted.

Submittals for individual systens and equi prent assenblies which consi st

of nore than one item or conponent shall be nade for the systemor

assenbly as a whole. Partial submittals will not be considered for

approval .

1. Mark the submittals, "SUBM TTED UNDER SECTI ON .

2. Submittals shall be narked to show specification reference including
t he section and paragraph nunbers.

3. Submit each section separately.

The submttals shall include the foll ow ng:

1. Information that confirns conpliance with contract requirenents.

I ncl ude the manufacturer's nane, nodel or catal og nunbers, catal og
i nformation, technical data sheets, shop draw ngs, pictures,
nanepl ate data and test reports as required.

2. Elermentary and interconnection wiring diagrans for comunication and
signal systens, control system and equi prent assenblies. Al term na
points and wiring shall be identified on wiring diagrans.

3. Parts list which shall include those replacenment parts recommended by
t he equi pnent manufacturer, quantity of parts, current price and
avai lability of each part.

Manual s: Submit in accordance with Section 01 00 00, GENERAL

REQUI REMENTS.

1. Maintenance and Qperation Manuals: Submit as required for systens and
equi pment specified in the technical sections. Furnish four copies,
bound i n hardback binders, (manufacturer's standard bi nders) or an
approved equival ent. Furnish one conplete manual as specified in the
technical section but in no case later than prior to performance of
systens or equi prment test, and furnish the remai ning manuals prior to
contract conpl etion.

2. Inscribe the following identification on the cover: the words
" MAI NTENANCE AND OPERATI ON MANUAL, " the name and | ocation of the
system equi prment, building, name of Contractor, and contract nunber.
Include in the manual the nanes, addresses, and tel ephone nunbers of
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each subcontractor installing the systemor equipnent and the | oca
representatives for the system or equipnent.

3. Provide a "Table of Contents" and assenmble the manual to conformto
the tabl e of contents, with tab sheets placed before instructions
covering the subject. The instructions shall be legible and easily
read, with | arge sheets of draw ngs fol ded in.

4. The manual s shal |l incl ude:

a. Internal and interconnecting wiring and control diagrans with data
to explain detailed operation and control of the equi pnent.

A control sequence describing start-up, operation, and shut down.

Description of the function of each principal item of equipnent.

Installation and mai ntenance instructions.

Saf ety precautions.

Di agrans and il lustrations.

Testing met hods.

Per f or mance dat a.

oQ T 0o O O T

Pictorial "exploded" parts list with part nunbers. Enphasis shal
be placed on the use of special tools and instrunents. The |ist
shal | indicate sources of supply, reconmended spare parts, and
nane of servicing organization
j. Appendix; list qualified permanent servicing organi zations for
support of the equi pnent, including addresses and certified
qual i ficati ons.
G Approvals will be based on conplete subm ssion of manual s together with
shop drawi ngs.
H After approval and prior to installation, furnish the COR with one
sanpl e of each of the follow ng:

1. A 300 mm (12 inch) length of each type and size of wire and cabl e
along with the tag fromthe coils of reels fromwhich the sanples
wer e taken.

2. Each type of conduit and pathway coupling, bushing and termination
fitting.

3. Raceway and pat hway hangers, clanps and supports.

4. Duct sealing conpound.

1.11 SI NGULAR NUMBER

Where any device or part of equipment is referred to in these

specifications in the singular nunber (e.g., "the switch"), this

reference shall be deened to apply to as many such devices as are
required to conplete the installation as shown on the draw ngs.

27 05 11 - 5



1

12

11-09

TRAI NI NG

Training shall be provided in accordance with Article, |INSTRUCTIONS, of

Section 01 00 00, GENERAL REQUI REMENTS.

Training shall be provided for the particul ar equi pnent or system as

required in each associ ated specification.

A training schedul e shall be devel oped and submtted by the contractor

and approved by the COR at |east 30 days prior to the planned training.
---END- - -
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SECTI ON 27 10 00
STRUCTURED CABLI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, and connection of
the structured cabling systemto provide a conprehensive
t el ecomruni cations infrastructure.
1.2 RELATED WORK
A. Sealing around penetrations to maintain the integrity of time rated
construction: Section 07 84 00, FlIRESTOPPI NG
B. General electrical requirenents that are comopn to nore than one section
in Division 27: Section 27 05 11, REQUI REMENTS FOR COVMJNI CATI ONS

| NSTALLATI ONS.

C. Conduits for cables and wiring: Section 26 05 33, RACEWAYS AND BOXES FOR

ELECTRI CAL SYSTEMS.

D. Requirenents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents: Section 26 05 26, GROUNDI NG AND

BONDI NG FOR ELECTRI CAL SYSTEMS.

1.3 SUBM TTALS
A. I n accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND

SAMPLES, furnish the foll ow ng:

1. Manufacturer's Literature and Data: Showi ng each cable type and
rating.

2. Certificates: Two weeks prior to final inspection, deliver to the COR
four copies of the certification that the material is in accordance
with the drawi ngs and specifications and has been properly installed.

1.4 APPLI CABLE PUBLI CATI ONS
A. Publications |isted bel ow (including anmendnents, addenda, revi sions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by the basic
desi gnati on only.
B. American Society of Testing Material (ASTM:
D2301-04................ Standard Specification for Vinyl Chloride
Pl astic Pressure Sensitive Electrical Insulating

Tape
C. Federal Specifications (Fed. Spec.):
A-A-59544-00............ Cable and Wre, Electrical (Power, Fixed

I nstallation)
D. National Fire Protection Association (NFPA):
70-05.. ... ... Nati onal El ectrical Code (NEC
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E. Underwriters Laboratories, Inc. (UL):

44-02. ... Thernoset - I nsul ated Wres and Cabl es

83-03.......... .. ... .... Ther nopl astic-1nsulated Wres and Cabl es

467-01. .. ... ... ... El ectri cal Groundi ng and Bondi ng Equi prent

486A-01................. Wre Connectors and Sol dering Lugs for Use with
Copper Conductors

486C-02................. Splicing Wre Connectors

486D-02. . ............... I nsul ated Wre Connector Systens for Underground
Use or in Danp or Wt Locations

486E-00................. Equi prent Wring Terminals for Use with Al um num
and/ or Copper Conductors

493-01.......... ... Ther nopl asti c-1nsul at ed Under ground Feeder and
Branch CGircuit Cable

514B-02................. Fittings for Cable and Conduit

1479-03. ....... .. ... ..., Fire Tests of Through-Penetration Fire Stops

PART 2 - PRODUCTS
2.1 CONTROL W RI NG
A. Unl ess otherw se specified in other sections of these specifications,
control wiring shall be as specified for power and |lighting wring,
except the mininumsize shall be not |ess than No. 14 AWG
B. Control wiring shall be | arge enough so that the voltage drop under
i nrush conditions does not adversely affect operation of the controls.
2.2 COVMUNI CATI ON AND SI GNAL W RI NG
A. Shall conformto the recommendati ons of the manufacturers of the
conmuni cati on and signal systens; however, not |ess than what is shown.
B. Wring shown is for typical systems. Provide wiring as required for the
systens bei ng furnished.
C. Multi-conductor cables shall have the conductors col or coded.
2.3 WRE LUBRI CATI NG COVPOUND
A. Suitable for the wire insulation and conduit it is used with, and shal
not harden or becone adhesive.
B. Shall not be used on wire for isolated type electrical power systens.
2.4 FI REPROCFI NG TAPE
A. The tape shall consist of a flexible, conformable fabric of organic
conposition coated one side with flane-retardant el astoner.
B. The tape shall be sel f-extinguishing and shall not support conbustion.
It shall be arc-proof and fireproof.
C. The tape shall not deteriorate when subjected to water, gases, salt
wat er, sewage, or fungus and be resistant to sunlight and ultraviol et
l'i ght.
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The finished application shall wthstand a 200-anpere arc for not |ess
t han 30 seconds.

Securing tape: dass cloth electrical tape not Iess than 0.18 nm

(7 mls) thick, and 19 mm (3/4 inch) wi de.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON, CGENERAL

A
B

Install all wiring in raceway systens.

Seal cable and wire entering a building fromunderground, between the

wire and conduit where the cable exits the conduit, with a non-hardening

approved conpound.

Wre Pulling:

1. Provide installation equi pnent that will prevent the cutting or
abrasi on of insulation during pulling of cables.

2. Use ropes made of nonnetallic material for pulling feeders.

3. Attach pulling Iines for feeders by neans of either woven basket
grips or pulling eyes attached directly to the conductors, as
approved by the Contracting Officer’s Representative (COR).

4. Pull in nmultiple cables together in a single conduit.

3.2 CONTROL, COVMUNI CATI ON AND SI GNAL W RI NG | NSTALLATI ON

A

Unl ess ot herwi se specified in other sections, install wiring and connect
to equi prent/devices to performthe required functions as shown and
speci fi ed.

Except where otherwi se required, install a separate power supply circuit
for each systemso that malfunctions in any systemw || not affect other
syst ens.

Where separate power supply circuits are not shown, connect the systens
to the nearest panel boards of suitable voltages, which are intended to
supply such systens and have suitable spare circuit breakers or space
for installation.

Install a red warning indicator on the handle of the branch circuit
breaker for the power supply circuit for each systemto prevent

acci dental de-energizing of the systens.

System vol tages shall be 120 volts or |ower where shown on the draw ngs
or as required by the NEC

3.3 CONTROL, COVMUNI CATI ON AND SI GNAL SYSTEM | DENTI FI CATI ON

A
B

Install a permanent wire nmarker on each wire at each ternination
I dentifying nunbers and letters on the wire markers shall correspond to
those on the wiring diagrans used for installing the systens.

C. Wre markers shall retain their markings after cleaning.
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D. In each manhol e and handhol e, install enbossed brass tags to identify

the system served and function.
3.4 EXI STI NG W RI NG
Unl ess specifically indicated on the plans, existing wiring shall not be
reused for the newinstallation. Only wiring that conforns to the
specifications and applicable codes may be reused. If existing wring
does not neet these requirenents, existing wiring may not be reused and
new wi res shall be installed.
---END- - -

27 10 00 - 4



	0000 Specifications Cover.pdf (p.1-2)
	000110.pdf (p.3-4)
	000115.pdf (p.5-6)
	013216.15.pdf (p.27-36)
	013323.pdf (p.37-40)
	014219.pdf (p.41-44)
	017419.pdf (p.45-52)
	033053.pdf (p.53-60)
	078400.pdf (p.61-64)
	079200.pdf (p.65-74)
	099100.pdf (p.75-84)
	230511.pdf (p.85-102)
	230512.pdf (p.103-108)
	230541.pdf (p.109-114)
	230593.pdf (p.115-122)
	230923.pdf (p.123-134)
	233100.pdf (p.135-140)
	233400.pdf (p.141-148)
	233700.pdf (p.149-150)
	260511.pdf (p.151-160)
	260519.pdf (p.161-168)
	260526.pdf (p.169-172)
	260533.pdf (p.173-180)
	262413.pdf (p.181-186)
	263526.pdf (p.187-190)
	270511.pdf (p.191-196)
	271000.pdf (p.197-200)

